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[bookmark: _bookmark0]DEAN’S WELCOME


On January 1, 2000, the University of Debrecen was born with the need for international competitiveness, which is now the oldest continuously operating higher education institution in the country. It is one of the excellent universities in Hungary, with its 14 faculties and 24 doctoral schools, offering the widest domestic training. Today, the University of Debrecen carries out its agricultural training, research and development activities in three organizational units: the Faculty of Agriculture, Food Science and Environmental Management (MÉK), the Faculty of Economics (GTK) and the Institutes for Agricultural Research and Educational Farm (AKIT). The Faculty of Agriculture, Food Science and Environmental Management - adapting to today's scientific challenges - formulates both its training and research activities according to the circular bioeconomy model, which is based on the recycling of materials and values, by increasing the added value of the produced product,  through services and smart solutions. In the ranking of agricultural and higher education institutions in the world, Debrecen is always in the most prominent place, currently it is among the best between 150-200.

The Faculty of Agriculture, Food Science and Environmental Management of the University of Debrecen currently has nearly 1,400 students, and in addition to our Hungarian-language courses, more and more foreign students attend our courses taught in English. Our undergraduate and master's programs, our talent management colleges, and our doctoral schools all play a decisive role in higher agricultural education and scientific supply. It is especially important for us to maintain a wide-ranging system of professional and economic relations with the enterprises of the region, which, on the one hand, provides the conditions for practical training and, on the other hand, helps to utilize the scientific results created at the University. Following the good example of our predecessors, we try to provide students with up-to-date knowledge and practice-oriented knowledge, so that they can enhance and improve the reputation of our institution and Hungarian agriculture.



Dr. László Stündl 

associate professor

dean




HISTORY OF THE UNIVERSITY

The University of Debrecen, the oldest institution of higher education in the country operated continuously in the same city, is one of the research universities of national excellence in Hungary offering the widest spectrum of educational programs in 14 faculties and 24 doctoral schools.
The roots of higher education in the city reach all the way back to the 16th century and the foundation of the Reformed College of Debrecen in 1538. The College played a central role in Hungarian education and culture for centuries. This is the date featured on the symbol of the university as well, the gerundium, a tool originally used by the students of the Reformed College to put out fires, showing respect for ancestors and traditions.
In 1912 with Act XXXVI, originally submitted as a bill by Count János Zichy, Minister of Religion and Public Education, the Hungarian Parliament decided on the establishment of two universities, one in Pozsony [Bratislava] and the other in Debrecen. Thus the Hungarian Royal University of Debrecen was established in the cívis town with five faculties (Faculty of Reformed Theology, Faculty of Law, Faculty of Medicine, Faculty of Arts, Linguistics and History, and the Faculty of Mathematics and Science). However, the university opened only two years later, in 1914 with three faculties. First, students studied in the building of the Reformed College, which soon proved to be too small. The city of Debrecen granted a huge (112 acre) land in the Great Forest for the university, and also provided first 5 then an additional 3 million Golden Koronas for the construction of a new building. In 1918 Charles IV inaugurated the central building of the newly founded Faculty of Medicine. The teaching of mathematics and natural sciences started within the Faculty of Arts from the 1923/24 academic year. The independent Faculty of Sciences was opened only in 1949.
In 1921 the university was named after Count István Tisza, former prime minister and statesman who also studied in the Reformed College and who was assassinated on October 31, 1918. Thus the name of the institution was changed to István Tisza Hungarian Royal University of Debrecen.
The construction of the main building of the university started in the 1920s and it was officially opened in 1932. At the time it was the third largest investment project of the country after the building of the Parliament and the Buda Castel Palace. Construction lasted for four years, even so only one third of the original plans could be realized.
After the Second World War the fragmentation of the university (then already having five faculties) was started in 1949 due to political reasons. In the same year the Faculty of Law was temporarily suspended, in 1950 the Faculty of Theology was separated from the university, and it returned to the College with support from the church. Making medical training independent, the Medical University of Debrecen was organized in 1951. The university bore the name of István Tisza until 1945, then it was named University of Debrecen, then from 1952 it operated under the name of Lajos Kossuth University.
In the 1980s negotiations already started about the reunification of fragmented higher education in Debrecen. Events leading to integration, however, accelerated only after 1996 when an amendment stipulated that after December 31, 1998 universities had to provide educational programs of adequate quality in several disciplines.
Finally, on January 1, 2000 the University of Debrecen was established with the integration of the Agricultural University of Debrecen, the Medical University of Debrecen, Lajos Kossuth University, and the István Wargha Teacher Training College of Hajdúböszörmény. The university having an important role and position in Hungarian higher education started its operation with five university and three college faculties organized into three centers, the Center for Agricultural and Applied Economic Sciences, the Medical and Health Science Center, and the Center of Arts and Sciences.
Section 26 of Act CCIII of 2013 on the amendment of particular acts establishing the central budget of Hungary for 2014 included provisions concerning the organizational structure of the university, thus the centers were no longer used as organizational units as of January 1, 2014.
Today the University of Debrecen is a leading and prominent institution of higher education in Hungary. It is not only at the forefront of Hungarian and international education but also active in the fields of research, innovation and development, and enjoys fruitful links with the business sector. The ever-changing social and economic environment demands continuous renewal from the institution and there is a constant need to adapt to new requirements. The University of Debrecen’s mission is to contribute to the education of future generations in cooperation with Hungarian and international partners, with high-quality interdisciplinary programs, and research built on versatile and practical experience.
Besides education, the institution also provides European-quality patient care with comprehensive services to fulfil its obligations in the city, county, and region and often on the national level as well. As of July 1, 2017, with the merger of the Kenézy Gyula Hospital and Clinic, the University of Debrecen Kenézy Gyula Teaching Hospital was established, expanding the capacities of the institution both in patient care and education.





HISTORY OF THE FACULTY


[bookmark: _bookmark2]The Great Plain and, more broadly, the Tisza River Basin is the center of Hungary's agri-food economy. That is why it was a logical decision from our predecessors to have a higher education and research center in the region to support the production and processing of raw materials, which helps to create and maintain a competitive agriculture by continuously providing qualified human resources and putting scientific results into practice.
	
In Eastern Hungary, agricultural higher education started in 1868 with the establishment of the Debrecen National Higher School of Economics. Between 1874 and 1906, the institution operated as the Secondary School of Economics, and until 1944 under the name of the Royal Hungarian Academy of Economics. Between 1945 and 1949, our institution operated under the name of the Debrecen Department of the Hungarian University of Agricultural Sciences, Faculty of Agricultural Sciences. In 1953, training resumed at the Debrecen Agricultural Academy. Between 1962 and 1970, specialist training rose to university level at the College of Agricultural Sciences. Between 1970 and 1999, the institution received the “university rank”, the University of Agricultural Sciences in Debrecen served two rural faculties (Szarvas, initially Hódmezővásárhely, later Mezőtúr).

On January 1, 2000, the University of Debrecen was established with five university faculties, three college faculties and three research institutes. The Faculty of Agricultural Economics and Rural Development was established in 2002 and by 2006 the number of faculties of the University had increased to 15. The Faculty of Agriculture, Food Science and Environmental Management (MÉK) and the Faculty of Economics and Rural Development (GVK), as well as three research institutes, formed the Center for Agricultural and Management Sciences (AGTC) until 2014.















ADMINISTRATION UNITS FOR INTERNATIONAL PROGRAMMES

COORDINATING CENTER FOR INTERNATIONAL EDUCATION

98, Nagyerdei körút, Debrecen 4032 
Telephone: +36-52-512-900/62796 
E-mail: info@edu.unideb.hu


	Program Director
	László Kozma

	Admission Officer
	Ms. Ibolya Kun

	Administrative Assistant
Administrative Assistant
	Ms. Dóra Deme
Ms. Lilla Fónai

	Administrative Assistant
	Ádám Losonczi

	Administrative Assistant
	Ms. Annamária Rácz




The Coordinating Centre for International Education supports the international degree programmes of the University of Debrecen in giving new students information on admission and entrance exam. It has tasks in promoting and is in charge of tasks like enrolment, study contracts, modifying student status or degree programme, activating student status, modifying students’ personal data, requesting and updating student cards, providing certificates for the Immigration Office (for residence permit), issuing student status letters and certificates on credit recognition, concluding health insurance contract and providing Health Insurance Card, helping students with visa process application.

INTERNATIONAL OFFICE AT THE FACULTY OF AGRICULTURAL AND FOOD SCIENCES AND ENVIRONMENTAL MANAGEMENT
138, Böszörményi str., Debrecen H-4032 Telephone: +36-52-508-444/88239


	International Office
room 39, Building A
	Mariett Papp 
papp.mariett@agr.unideb.hu




The International Office has been functioning since 2014 in order to ensure the smooth running of the international degree courses. The office is responsible for student administration (full-time students, full-time transfer students, visiting/Erasmus students), providing certificates for students, considering and accepting requests, solving problems related to course registration, giving information about internship, final exam, thesis, etc.

DEAN’S OFFICE
Faculty of Agricultural and Food Sciences and Environmental Management
138, Böszörményi str., Debrecen H-4032



	Dean:
	Dr Lászó Stündl

	E-mail:
	stundl@agr.unideb.hu

	
Vice-Dean for General Affairs:
	
Dr Béla Kovács

	E-mail:
	kovacsb@agr.unideb.hu

	
Vice-Dean for Educational Affairs:
	
Dr Péter Sipos

	E-mail:
	siposp@agr.unideb.hu

	
Vice-Dean for Scientific Affairs:
	
Dr Szilvia Veres

	E-mail:
	szveres@agr.unideb.hu
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INSTITUTES AND DEPARTMENTS OF THE FACULTY OF AGRICULTURAL AND FOOD SCIENCES AND ENVIRONMENTAL MANAGEMENT

Institute of Agricultural Chemistry and Soil Science
Institute of Animal Science, Biotechnology and Nature Conservation
Department of Animal Husbandry
Agricultural Genomics and Biotechnology Center, Animal Genomics Research Team
Department of Animal Nutrition and Food Biotechnology
Department of Nature Conservation, Zoology and Game Management
Institute of Crop Sciences
Department of Applied Plant Biology
Department of Crop Production, Applied Ecology and Plant Breeding
Institute of Food Science
Institute of Food Technology
Institute of Horticulture
Institute for Land Use, Engineering and Precision Farming Technology
Department of Agricultural Engineering and Robotics
Department of Land Use
Department of Precision Technology
Institute of Nutrition
Institute of Plant Protection
Institute of Water and Environmental Management
Agricultural Laboratory Center







INSTITUTE OF AGRICULTURAL CHEMISTRY AND SOIL SCIENCE
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88467

	name, position
	e-mail, room number

	Dr Andrea Balláné Kovács, Head of the Institute
Associate Professor
	kovacsa@agr. unideb.hu
room 103,  building B

	Dr Imbre Vágó, habil.
Associate Professor
	vago@agr. unideb.hu
room 104, building B

	Prof. Dr János Kátai
Professor Emeritus
	katai@agr.unideb.hu
room 201, building B

	Dr Mária Dr Micskeiné Csubák
Associate Professor
	csubak@agr.unideb.hu 
room 205, building B

	Dr Rita Erdeiné Kremper
Assistant professor 
	kremper@agr.unideb.hu 
room 115, building B

	Dr  Áron Béni
Associate Professor
	beniaron@agr.unideb.hu
room 112, building B

	Dr. Magdolna Tállai
Assistant Professor
	tallaim@agr.unideb.hu
room 206, building B

	Ms. Ágnes Kocsisné Demjén
Admin.Assistant
	kocsisne.agnes@agr.unideb.hu 
room 202, Building B




INSTITUTE OF ANIMAL SCIENCE, BIOTECHNOLOGY AND NATURE CONSERVATION
DEPARTMENT OF ANIMAL HUSBANDRY
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88433 


	name, position
	e-mail, room number

	Dr István Komlósi
Head of Institute, Professor
	komlosi@agr.unideb.hu
room 128, building A

	Dr Sándor Mihók
Professor Emeritus
	mihok@agr.unideb.hu
room 143, building A

	Dr Levente Czeglédi
Head of Department, Professor
	czegledi@agr.unideb.hu
Room 126, building A

	Dr József Rátky
Professor
	ratky.jozsef@agr.unideb.hu
room 142, building A

	Dr Gabriella Novotniné Dankó, 
Associate Professor
	novotnine@agr.unideb.hu
room 125, building A

	Dr József Prokisch
Associate Professor
	jprokisch@agr.unideb.hu
room 120, building A

	Dr János Posta
Associate Professor
	postaj@agr.unideb.hu
room 141, building A

	Dr Nóra Dr Pálfyné Vass 
Assistant Professor
	vassnora@agr.unideb.hu
room 131, building A

	Dr Zsófia Dr Rózsáné Várszegi
Assistant Professor
	varszegi@agr.unideb.hu
room 133, building A

	Dr. Milán Fehér
Research Fellow
	feherm@agr.unideb.hu
fish laboratory

	Tóthné Dr. Gulyás Gabriella
Research Fellow
	gulyasgabi21@mailbox.unideb.hu
room 142, building A

	Mrs. Károlyné Kiss
Administrative Assistant
	kanyasi@agr.unideb.hu
room 127, buillding A

	Mrs. Marianna Korcsmárosné Varga
Administrative Assistant
	vargam@agr.unideb.hu
room 135, building A




AGRICULTURAL GENOMICS AND BIOTECHNOLOGY CENTER
ANIMAL GENOMICS RESEARCH TEAM
Egyetem tér, Debrecen H-4032, Tel: +36-52-508-444 / 68230, 68303

	name, position
	e-mail, room number

	Dr András Jávor
Professor Emeritus, Head of Department
	javor@agr.unideb.hu
room 52, building A, 138. Böszörményi str.

	Dr Szilvia Kusza
Professor
	kusza@agr.unideb.hu
Egyetem tér, Debrecen, Life Science Building, 1.305

	Dr. Zoltán Bagi
Research Fellow
	bagiz@agr.unideb.hu
Egyetem tér, Debrecen, Life Science Building, 1.304




DEPARTMENT OF ANIMAL NUTRITION AND FOOD BIOTECHNOLOGY
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88541 

	name, position
	e-mail, room number

	Dr Csaba Szabó, Head of the Department, Associate Professor
	szabo.csaba@agr.unideb.hu
room 132, building A

	Dr László Babinszky
Professor Emeritus, 
	babinszky@agr.unideb.hu
room 139, building A

	Dr Péter Bársony
Assistant Professor
	barsonp@agr.unideb.hu
Fish laboratory




DEPARTMENT OF NATURE CONSERVATION, ZOOLOGY AND GAME 
MANAGEMENT
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88432 

	name, position
	e-mail, room number

	Dr Lajos Juhász, 
Head of Department, Associate Professor
	juhaszl@agr.unideb.hu
room 121, building B

	Dr Károly Rédei, 
Professor
	redei.karoly@gmail.com
room 126, building B

	Dr Péter Gyüre, 
Assistant Professor
	gyurep@agr.unideb.hu
room 117, building B

	Dr László Kövér, 
Assistant Professor
	koverl@agr.unideb.hu
room 118, building B

	Dr. Attila Németh
Research Fellow
	nemeth.attila@agr.unideb.hu
room 117, building B


	Erzsébet Vári
Administrative Assistant
	vari.erzsebet@agr.unideb.hu
room 119  , building B





INSTITUTE OF CROP SCIENCES
DEPARTMENT OF APPLIED PLANT BIOLOGY
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88146

	name, position
	e-mail, room number

	Dr Szilvia Veres, 
Head of Department, Professor
	szveres@agr.unideb.hu
room 4, building B

	Dr. Szilvia Kovács
Assistant Professor
	szkovacs@agr.unideb.hu
room 7, building B

	Dr Péter Makleit
Assistant Professor
	pmakleit@agr.unideb.hu
room 3, building B

	Döme Barna
PhD student
	barna.dome@agr.unideb.hu
room 1 (50), building B

	Dr. Patrícia Székvölgyiné Dr. Pityi 
Administrative Assistant
	pityi.patricia@agr.unideb.hu
room  5, building B




DEPARTMENT OF CROP PRODUCTION, APPLIED ECOLOGY AND PLANT BREEDING
138, Böszörményi út, Debrecen H-4032, Tel: +36-52-508-444 / 88146

	name, position
	e-mail, room number

	Dr Péter Pepó, Professor
	pepopeter@agr.unideb.hu
room 116, building A

	Dr Pál Pepó, Professor 

	pepopal@agr.unideb.hu
room 113, building A

	Dr József Csajbók
Head of Institute, Associate Professor
	csj@agr.unideb.hu 
room 114, building A

	Dr Mihály Sárvári
Professor Emeritus
	sarvari@agr.unideb.hu
room 113, building A

	Erika Kutasy 
Associate Professor
	kutasy@agr.unideb.hu 
room 110, building A

	Gyöngyi Kovács
Administrative Assistant
	kovacsgy@agr.unideb.hu 
room 105, building A

	Endréné Szendrei
Secretary
	szendreine@agr.unideb.hu
room 115, building A





INSTITUTE OF FOOD SCIENCE
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88130 

	name, position
	e-mail, room number

	Dr Béla Kovács 
Head of Institute, Professor
	kovacsb@agr.unideb.hu
room 101, building G

	Dr Erzsébet Karaffa,
Professor
	karaffa@agr.unideb.hu
room V6, building D

	Dr Nikolett Czipa
Associate Professor
	czipa@agr.unideb.hu
room 203, building G

	Dr Brigitta Tóth
Associate Professor
	btoth@agr.unideb.hu
2nd floor, room V4 bulding D

	Dr Ferenc Peles,
Associate Professor
	pelesf@agr.unideb.hu
room 9, building K, L

	Dr Diána Ungai
Assistant Professor
	ungai@agr.unideb.hu
room 210, building G

	Dr Anikó Bérczesné Szojka
Lecturer
	berczesne@agr.unideb.hu
room 9, building K,L

	Ms Andrea Tóthné Bogárdi
Departmental Engineer
	bogardi@agr.unideb.hu
room 111, building G

	Dr Károly Pál
Senior Research Fellow
	pal.karoly@agr.unideb.hu
room 9, building K,L

	Loránd Alexa
Lecturer
	alexal@agr.unideb.hu
room210, building G

	Andrea Kántor
PhD Student
	kantor.andrea@agr.unideb.hu
room210, building G

	Emőke Topa
Lecturer
	topa.emoke@agr.unideb.hu
room210, building G

	Anett Szilágyi
Departmental Engineer
	szilagyi.anett@agr.unideb.hu
room 210, building G

	Nikolett Baráth 
PhD Student
	barath.nikolett@agr.unideb.hu
room 211, building G

	Loránt Szőke
PhD Student
	szoke.lorant@agr.unideb.hu
2nd floor, room V4, building D

	Dr Éva Bacskainé Bódi
Lecturer
	bodieva@agr.unideb.hu
room 211, building G

	Dr Szilvia Várallyay
Lecturer
	varallyay.szilvia@agr.unideb.hu
room 211, building G

	Tünde Simon
Administrative Assistant
Ahmed Adbelhakam Esmaeil Mohamed
PhD Student
Shaikh Ayaz Mukarram
PhD Student
Elshafia Ali Hamid Mohammed
PhD Student
	simont@agr.unideb.hu
room 102, building G
ahmed.abdekhakam@agr.unideb.hu
2nd floor, room V5, building D
ayaz.shaikh@agr.unideb.hu
2nd floor, room V5, building D
elshafia@agr.unideb.hu
2nd floor, room V5, building D




INSTITUTE OF FOOD TECHNOLOGY
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88130 

	name, position
	e-mail, room number

	Dr László Stündl
Head of Department, Associate Professor
	stundl@agr.unideb.h u 
room 119, building A

	Dr Judit Gálné Dr Remenyik
Professor
	remenyik@agr.unideb.hu
room 121, building A

	Dr Gerda Diósi
Assistant Professor
	diosi@agr.unideb.hu
room 122, building A

	Dr Szintia Jevcsák
Assistant Research Fellow

	jevcsak@agr.unideb.hu
room 122, building A

	Dr. Arnold Markovics
Assistant Research Fellow
	 markovics.arnold@med.unideb.hu
room 121. Building A

	Dr. Éva Mónika Fazekas 
Research Fellow
	fazekas.monika@agr.unideb.hu
room 121. Building A

	Attila Bíró
Assistant Research Fellow
	attila.biro88@gmail.com
room 121, building A

	Dr Isván Fekete
Assistant Lecturer
		
	feketei@agr.unideb.hu


room 119, building A

	Máté Szarvas
Administrative Assistant
	szarvas.mate@agr.unideb.hu
room 119, building A




INSTITUTE OF HORTICULTURE
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88146 

	name, position
	e-mail, room number

	Dr. Ferenc Apáti
Associate Professor, Head of Deartment

	apati.ferenc@econ.unideb.hu
room 68, building A

	Dr Imre Holb
Professor
	holb@agr.unideb.hu
room 66, building A

	Dr Mária Takácsné Hájos
Associate Professor
	hajos@agr.unideb.hu
room 73, building A

	Dr Nándor Rakonczás
Assistant Professor
	rakonczas@agr.unideb.hu
room 65, building A

	Dr. Marianna Sipos
Assistant Lecturer
	siposmarianna@agr.unideb.hu
room 72. building A

	Dr. Ádám Csihon
Assistant Professor
	csihonadam@agr.unideb.hu
room 74, building A

	Tímea Varga
Administrative Assistant
	varga.timea@agr.unideb.hu
room 67, building A





INSTITUTE FOR LAND USE, ENGINEERING AND PRECISION FARMING TECHNOLOGY
Department of Agricultural Engineering and Robotics
Department of Land Use
Department of Precision Technology
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88467 

	name, position
	e-mail, room number

	Dr Kakuszi-Széles Adrienn, 
Head of Institute , Associate Professor 
	szelesa@agr.unideb.hu
room 12, building E

	Dr János Nagy,
Professor
	nagyjanos@agr.unideb.hu
room 11/a, building E

	Dr. Endre Harsányi
Associate Professor
	harsanyie@agr.unideb.hu
room 13, building E

	Dr. Tamás Rátonyi
Associate Professor
	ratonyi@agr.unideb.hu
room 3, building E

	Dr. Csaba Juhász
Associate Professor
	juhasz@agr.unideb.hu
room 4, building E

	Dr Kovács Elza,
Associate Professor
	ekovacs@agr.unideb.hu
room 1, building E

	Dr Marton L. Csaba, PhD
Professor
	marton.csaba@atk.hu
room 11, building E

	Dr Hagymássy Zoltán, 
Associate Professor
	hagymassy@agr.unideb.hu
room 5, building E

	Dr András Vántus, 
Associate Professor
	vantus@agr.unideb.hu
room 5, building E

	Dr. Tamás András
Assistant Professor
	tamas.andras@agr.unideb.hu
room 5, building E

	Dr Ragán Péter
Assistant Professor
	ragan@agr.unideb.hu
room 5, building E

	Dr Safwan Mohammed
Scientific Associate
	safwan@agr.unideb.hu
room 13, building E

	Dr Gombos Béla
Associate Professor
	gombos.bela@agr.unideb.hu
room 1, building E

	Horváth Éva
Teaching Assistant
	horvath.eva@agr.unideb.hu
room 21, building E

	Illés Árpád
Teaching Assistant
	illes.arpad@agr.unideb.hu
room 1/a, building E

	Bojtor Csaba
Teaching Assistant
	bojtor.csaba@agr.unideb.hu
room 1/a, building E

	Fejér Péter István
Administrative Assistant
	fejerp@agr.unideb.hu
room 6, building E

	Ms. Zsuzsanna Dorogi
Administrative Assistant

	dorogizs@agr.unideb.hu
room 11, building E



INSTITUTE OF NUTRITION
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88433 

	name, position
	e-mail, room number

	Dr Endre Máthé
Associate Professor, Head of Institute
	endre.mathe64@gmail.com
room V1, building D

	Prof. Dr. Zoltán Győri
Professor Emeritus
	gyori.zoltan@unideb.hu
room V9, building D 

	Dr Péter Sipos
Professor
	siposp@agr.unideb.hu
room V8, building D

	Judit Szepesi
Administrative Assistant
	szepesi@agr.unideb.hu
room V1, building D




	INSTITUTE OF PLANT PROTECTION
138, Böszörményi str, Debrecen H-4032, Tel: +36-52-508-444 / 88146


	name, position
	e-mail, room number

	Dr László Radócz 
Head of Institute, Associate Professor
	radocz@agr.unideb.hu
room 220, building B

	Dr Szabolcs Szanyi 
Lecturer
	szanyi.szabolcs@agr.unideb.hu 
room 217 A, building B

	Dr Antal Nagy 
Head of Institute, Associate Professor
	nagyanti@agr.unideb.hu
room 218, building B

	Dr Gábor Tarcali
Senior Research Fellow
	tarcali@agr.unideb.hu
room 221.A, building B

	Arnold Szilágyi
Lecturer
	szilagyi.arnold@agr.unideb.hu 
room 220, building B

	Kitti Csüllög 
PhD Student
	csullog.kitti@agr.unideb.hu
room 221, building B

	András Csótó
Departmental Engineer
	csoto.andras@agr.unideb.hu
room 223, building B

	Ms. Györgyi Bíró Ferencsikné
Departmental Engineer
	ferencsikne.gyorgyi@agr.unideb.hu
room 219, building B



AGRICULTURAL LABORATORY CENTRE
138, Böszörményi str., Debrecen H-4032, Tel: +36-52-508-444 / 88146

	name, position
	e-mail, room number

	Dr Tünde Pusztahelyi
Professor, Head of Center
	pusztahelyi@agr.unideb.hu
1st floor, building G

	Dr Szilvia Kovács
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ACADEMIC CALENDAR
General structure of the academic year:

	




Fall semester
	1st – 2nd week 
	Registration*
	2 weeks

	
	1st – 14th week
	Study Period
for non-graduating students
	14 weeks

	
	1st – 9th  week
	Study Period
for graduating students
	9 weeks

	
	directly after the study period
	Exams for non-graduating students
	7 weeks

	
	directly after the study period
	Exams for graduating students
	3 weeks

	


Spring semester
	1st – 2nd week 
	Registration*
	2 weeks

	
	1st – 14th week
	Study Period
for non-graduating students
	14 weeks

	
	1st – 10th  week
	Study Period
for graduating students
	10 weeks

	
	directly after the study period
	Exams for non-graduating students
	7 weeks

	
	directly after the study period
	Exams for graduating students
	5 weeks





ACADEMIC CALENDAR OF THE FACULTY OF AGRICULTURAL AND FOOD SCIENCES AND ENVIRONMENTAL MANAGEMENT 

https://edu.unideb.hu/p/university-calendars
COURSE DESCRIPTIONS FOR PRECISION AGRICULTURAL ENGINEERING BSC


Knowledge topic: Basic engineering knowledge
Credit range (15-20 cr.): 15 cr.
Courses: 1) Mathematics, 2) Informatics, 3) Mechanical knowledge, 4) Statistics, 5) Hydraulics, pneumatics

Mathematics

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: oral exam
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Math is an integral part of our daily life and has a great practical value. This subject attempts to illustrate this viewpoint with an applied approach. The main objective is to motivate students using their knowledge in their everyday life. Problem solving approach is emphasized throughout the whole course. In order to reach that goal, every new concept and definition will be illustrated by numerous real-life examples and concrete appropriate applications. The other goal of the subject is to introduce the students to the basic methods and terminology or definitions in mathematics, which can be used in economics. The differential calculus of one and two-variable functions and their practical application is in the focus of interest, as well as the extreme value and elasticity calculation of one and two-variable functions. 

lectures and seminars:
1. Algebric preliminaries: Real number line, operations, rules for exponents and radicals, operations with algebraic expressions, factoring, Cartesian coordinate systems, straight lines, distance in the plane
2. Graph and algebra of functions, application is business economics, break-even analysis, supply-demand, market equlibrium, Exponential, logarithmic and logistic curves and its applications
3. Financial Mathemtics: present and future value, compound interest, mathematical models, Present and future Value of annuities, annuities due, loans and amortization of debts, bond pricing
4. limits and continuity and derivatives
5. Differential Calculus I: rules, higher order derivatives, marginal functions in economics
6. Differential Calculus II: first and second, curve sketching
7. Differential Calculus III: optimization, elasticity and other applications in business economics
8. Matrix operations and its practical applications
9. Gauss-Jordan elimination for solving systems of linear equations and its applications
10. Partial derivatives, maximum and minimum of multivariable functions
11. Cobb-douglas function, Lagrange multiplier method
12. Combinatorics, Permutation and combinations, probability, estimated probability, odds, odds ratio
13. Application of the classic and geometric definition to real-life problems, sampling
14. Application of conditional probability to real-life problems, Probability trees and Bayes rule

Literature, handbooks:  
Required reading: 
E. Haeussler – R. Paul – P. Wood (2014): Introductory Mathematical Analysis for Business, Economics, and the Life and Social Sciences, 13th edition, Pearson, UK, ISBN: 978-1-29202-114-0
Recommended reading: 
R.J. Harschbarger – J.J. Reynolds (2015): Mathematical application for Management, Life and Social Sciences, Brooks/Cole, USA, Belmont, CA, ISBN: 978-1305108042
S.T. Tan (2016): Applied Mathematics for Managerial, Life and Social Sciences, Cengage Learning, USA, Stamford, ISBN: 978-1-285-46464-0
K. Sydaster – P. Hammond (2016): Essential Mathematics for Economics Analysis, Pearson Education, UK, ISBN: 978-1-292-07465-8
M. Spiegel – J. Schiller – A. Srinivasan (2001): Probability and Statistics, McGraw Hill, USA, ISBN: 0-07-139838-4 159 pages
S. Warner – S. R. Costenoble (2007): Finite Mathematics and applied calculus, Thomson Higher Education, USA, Belmont, CA, ISBN: 0-495-01631-4 1252 pages


Informatics

ECTS Credit Points: 3
42 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to provide students, regardless of their educational background, with the IT and digital skills they need to continue their studies and to acquire the practical skills required by a graduate professional. They should be able to gather knowledge from the Internet and use it and the Office suite to solve complex tasks. The training is essentially application-oriented, with a wide range of practical exercises. A further aim is to provide students with practical knowledge and skills in the use and management of office software recommended for SMEs. During the exercises, the students will learn solutions that support and can be used in a sample of agribusiness processes.
Competences to be acquired: The course will provide the student with the methods for identifying agricultural problems, relevant information gathering, analysis and problem solving methods and processes. The student should be able to use written and oral communication tools effectively, to recognise the advantages and disadvantages of using IT and, where necessary, to use them in a conscious and professional manner. 

Lectures:
1. Elements of spreadsheet systems
2. Functions
3. Diagrams
4. Excel list management (sorts)
5. Excel list management (filters)
6. Excel list management (pivots)
7. First report
8. Elements of database management systems 
9. Databases, tables
10. Queries
11. Forms 
12. Creating and managing reports. 
13. Analysis of the structure and database of a selected agricultural enterprise
14. Second report

Literature, handbooks:  
Required reading:
Excel Functions, http://www.excelfunctions.net
MS Excel Topics, Tech ont he Net, http://www.techonthenet.com/excel/index.php
Summarize Spreadsheet Data, With Excel's Array Formulas, http://www.exceluser.com/explore/arrays1.htm
Access 2013 tutorials; http://www.gcflearnfree.org/access2013
Recommended reading:
R. Elmasri: Fundamentals of Database Systems, Pearson, 2016, ISBN: 9781292097619, pp. 1272
Ullman, J.D., Widom J.: Adatbázisrendszerek, Alapvetés, Panem Kft., 2009, 9789635454815, pp. 600
Date, J. C.: An Introduction to Database Systems, Pearson, 2003, ISBN13 (EAN): 9780321197849, pp. 1024.


Mechanical knowledge

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: oral exam
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the subject education is to summarize the basic technical knowledge and basic concepts that the student will encounter in their future working environment. Therefore, it gives the student a comprehensive picture, so that, knowing the technical environmental foundations, they can recognize the structure and the possible defects of the applied equipment. The students get their own structure of mechanical equipment, the material properties of parts, and features of the machineries. During the course, students will gain the knowledge of the principles and structure of the working and power machines and other mechanical structures used. After this course, the graduated students will be able to uncover and identify mechanical issues, and then they will be able to solve these issues, as well.

Lectures:
1. Historical overview
2. Material knowledge
3. Material testing methods
4. Properties of metallic materials
5. Properties of polymer materials
6. Material processing
7. Soluble bonds
8. Insoluble bonds
9. Tools and procedures of bindings
10. Axles, bearings
11. Clutches
12. Mechanical drives
13. Electronic drives
14. Practical uses

Literature, handbooks:  
Required reading: 
- Attila Vas: Internal combustion engines in car and tractor technology ISBN 9633562120
- Péter Szendrő: Agricultural Engineering ISBN 9639121177
- Péter Szendrő: Examples of AGRICULTURAL ENGINEERING in ISBN 9633562066
- János Ducsai: Cutting procedures 9789632750828 ISBN
Recommended reading:
- Henry T. Brown: 507 Mechanical Movements ISBN 9781614275183

Statistics

ECTS Credit Points: 3
14 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The course introduces the basic statistical concepts and covers the procedures most frequently used in the descriptive analysis of precision agriculture. The focus will be mainly put on the computation and interpretation of the most widely used statistical measures and some basic methodological indicators that have importance in the precison agriculture.
They are able to collect, analyze and synthesize data using special software, and are able to support management decisions and formulate recommendations with knowledge of the application and operation of special precision agricultural equipment and infocommunication tools.  The knowledge gained here forms the basis for participation in the master's program.

lectures:
1. Introduction to statistics, basic concepts
2.  Sampling
3. Databases
4. Levels of measurement data
5. Central tendency 
6. Central tendency 
7. Measuring spread
8. Notable distributions
9. Confidence intervals
10. Measurement accuracy, ways to give accuracy
11. Hypothesis theories
12. Two-sample parametric tests
13. Analysis of variance
14. “Post-hoc” tests, simultaneous multiple mean comparison tests

Literature, handbooks:  
Required reading:
Anderson, Sweeney, Williams, Freeman and Shoesmith: Statistics for Business and Economics, Second edition, Cengage Learning EMEA, 2010. UK, 928. p. ISBN: 1408018101
Howitt, D. – Cramer D.: Introduction to Statistics in Psychology, 6/E Pearson, Harlow. 2014. 744. p. ISBN-13: 9781292000749
Recommended reading:
Field A.: Discovering Statistics Using SPSS (Introducing Statistical Methods), 4th Edition, SAGE Publications Ltd., London, 2013. 915. p. ISBN-13: 978-9351500827


Hydraulics, pneumatics

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the subject education is to summarize the structure, peculiarities and basic concepts of hydraulic and pneumatic systems. In this way, the student should have a comprehensive picture and knowledge of the hydraulic and pneumatic basics as a graduate engineer. Graduated student can recognize possible issues at the equipment in use. Thereby contributing to the provision of a stable production process. All of these skills are indispensable at the workplaces and for the solution of individual work situations. 
The student acquires basic knowledge at machine design and methods, technologies, operational processes. Course gains the knowledge of the principles and structure of the working and power machines and other tools in use. Graduated students at their workplace are able to uncover and identify emerging issues.

lectures:
1. Historical overview
2. Understanding the basic of fluid dynamics
3. Equations (energy balance of fluid dynamics, Bernoulli equation)
4. System model (fluid flow)
5. Material knowledge 1 (metallic materials in use)
6. Material knowledge 2 (polymers in use)
7. Hydraulic and pneumatic equipment review
8. Hydraulic and pneumatic equipment (Pumps, pipelines, valves, actuators)
9. Advantages and disadvantages of hydraulic and pneumatic equipment
10. Hydraulic and pneumatic systems
11. Comparison of hydraulic and pneumatic systems
12. Review of PLC and control systems
13. Review of system design and modeling systems
14. Practical uses

Literature, handbooks:  
Required reading: 
Rudolf Brankopf: Hydraulics in Practice - Manual from Design to Operation ISBN: 9789639412859
Recommended reading: 
Andrew parr: hydraulics and Pneumatics ISBN 000809667448 

Knowledge topic: Natural science knowledge 
Credit range (15-20 cr.): 20 cr.
Courses: 1) Inorganic and organic chemistry, 2) Agro-chemistry, 3) Botany, 4) Physics, 
5) Plant physiology,  6) Agrometeorology, 7) Microbiology


Inorganic and organic chemistry

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
In the subject of Inorganic and Organic Chemistry, students will learn the basics of general, inorganic and organic chemistry and the importance of this knowledge in precision agriculture. In addition, they will learn about basic laboratory operations and working with chemicals, as well as the classical analytical process of analysis.

lectures:
1. Structure of the periodic table, concepts of atom, molecule, ion and isotope, stoichiometry, electron structure of atoms
2. Basics of chemical calculations, mole, concentration and dilution calculations
3. Primary and secondary chemical bonds, electronegativity
4. Basic types of chemical reactions, writing a reaction equations
5. Redox processes and oxidation number
6. Chemical equilibria, Le Chatelier principle, acids, bases, acid-base equilibria,
7. Buffer solutions, solubility, hydrolysis of salts,
8. formation of complex compounds, chelates, complexes of transition metals
9.  Grouping of organic compounds, aliphatic and aromatic compounds
10. Function groups and reactions of organic compounds
11. Carbohydrates and their reactions
12. Protein structure and reactions
13. Nucleic acids, lipid structure and reactions
14. Enzymes (plant) and vitamins

Practice:
1. 1-2: Accident prevention. Use of laboratory equipment, weight and volume measurement.
2. 3-4: Basics of chemical calculations in practice.
3. 5-6: Chemical compound knowledge, performing test tube reactions
4. 7-8: Exercises related to acid-base equilibria
5. 9-10: Solubility, hydrolysis and pH of salts
6. 11-12: Acid-base titration
7. 13-14: Summary of practice, writing ZH

Literature, handbooks:  
Raymond Chang, Kanneth A. Goldsby, General Chemistry, McGraw-Hill, 2011, New York, USA, ISBN: 9780073402758
Frederick A. Bettelheim, William H. Brown, Mary K. Campbell, Shawn O. Farrell, Omar J. Torres, Introduction to General, Organic, and Biochemistry, Cengage Learning,  2014 Boston, USA, ISBN: 9781285869759


Agrochemistry

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The general objective of the subject is to train students who are familiar with the chemical and agrochemical basics of plant nutrition and environmentally friendly precision nutrient management, the theoretical and practical features of plant nutrition, and the role and possibilities of nutrient supply.

Lectures:
1. The aim of precision nutrient management. Achieving site-specific nutrient supply, Plant nutrients and their classification.  
2. Chemical composition of plants (water, ash, organic matter content).
3. Nutrient uptake through roots, and leaves and factors influencing it. 
4. Effect of nutrient supply on yield and quality. 
5. Forms of nutrients in the soil. The importance of ion adsorption in soils. 
6. Nitrogen in soil, plant uptake, role in plant.
7. Phosphorus, potassium in soil, their uptake, role in plants. 
8. Calcium, magnesium, sulphur in soil, uptake, role in plants
9. Nitrogen fertilizers and their application 
10. Phosphorus fertilizers and application, potassium and magnesium fertilizers. 
11. Micronutrient fertilizers and their uses. Compound and mixed fertilizers. 
12. Chemical soil amendments, lime fertilisation. 
13. Formation, properties and uses of organic fertilizers. 
14. Assessment of soil nutrient status, the basics of fertilizer recommendation 

Practices:
1. Rules for precision soil and plant sampling for agricultural purposes. Measuring of plant moisture content, dry matter content, ash content.
2. Measurement of soil pH and EC content in the field and in the lab.
3. Determination of plant available phosphorus content of the soil, interpretation of the results.
4. Plant tissue analysis, measurement of nitrate in plant tissue, interpretation of results.
5. The physical and chemical properties of NPK fertilizers
6. Basics of precision fertilizer recommendation I.
7. Basics of precision fertilizer recommendation II.

Literature, handbooks:  
Raymond Chang, Kanneth A. Goldsby, General Chemistry, McGraw-Hill, 2011, New York, USA, ISBN: 9780073402758
Frederick A. Bettelheim, William H. Brown, Mary K. Campbell, Shawn O. Farrell, Omar J. Torres, Introduction to General, Organic, and Biochemistry, Cengage Learning,  2014 Boston, USA, ISBN: 9781285869759


Botany

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to provide students with comprehensive, thorough botanical knowledge that can be applied in practice. Knowledge of cytology and histology provides a sound basis for plant physiology studies. Detailed morphological knowledge, together with plant taxonomy, provides the basis for later crop production and herbology studies.

Literature, handbooks:  
James D. Mauseth: Botany (2014): An Introduction to Plant Biology. Jones & Bartlett Learning USA ISBN-13: 978-1449665807 
Baloghné Nyakas A. (2015): Basics of Agricultural Botany. Debrecen, University of Debrecen
Gábor Turcsányi (ed.) (2001): Agricultural botany. Agricultural Expertise Publishing House, Budapest. ISBN: 9633563593.


Physics

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content – theory
The aim of teaching the subject is to acquaint students with the basic physical knowledge of mechanics, rheology, fluid science and optics required for the acquisition of engineering professional subjects.

1. Mechanics: Basics of classic mechanics
2. Mechanics: Newton's laws, laws of kinematics and dynamics on the mass center 
3. Mechanics: Vibration movements, Wave motion
4. Mechanics of liquids and gases: Hydrostatics, Characterization of liquids
5. Mechanics of liquids and gases: Pressure in stagnant liquids, buoyancy, swimming
6. Flow of fluids: Description and distribution of flows, The continuity equation, The Bernoulli equation and its applications
7. Flow of liquids: Sources and vortices, Circulation flow, Internal friction (viscosity), Layered flows
8. Flow of fluids: The laws of Poiseuille and Stokes. Turbulent flow.
9. Fluid flow The Reynolds number; hydrodynamic similarity law,
10. Fluid flow: Vortex generation, Hydrodynamic resistance
11. Flow of fluids: The dynamic buoyancy, The Magnus effect
12. Rheology. Basic rheological models (Hooke and Newton model)
13. Complex rheological models, viscoelastic behavior
14. Optics: Geometric optics, Physical optics, Particle nature of light, Simple and complex optical devices

Literature
Cutnell J.D., Johnson, K.W. (2012) Physics 9th edition. John Wiley and Sons. ISBN 978-0-470-87952-8 
Singh, V. (2017) Agricultural Physics. ‎ Bioscientific Publisher, ISBN‎ 978-9383284153
Sipos, P. (2015) Rheology in Food Analysis. University of Debrecen, Faculty of Agricultural and Food Sciences and Environmental Management, 57 p. 


Plant physiology

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The knowledge to be acquired is the knowledge of the life functions and life processes of plants. Students should be able to improve the efficiency of precision crop production by understanding plant life functions. Basic biological concepts, Photosynthesis I (light reaction).

1. Photosynthesis II (CO2 reduction)
2. Photosynthesis III (ecophysiology)
3. Plant biology of respiration 
4. Plant biology of water management
5. 6 Nutrient management, mineral metabolism I (uptake, transport, assimilation)
6. 7 Nutrient management, mineral metabolism I (uptake, transport, assimilation)
7. Hormonal regulation I (auxins, gibberellins)
8. Hormonal regulation II (cytokinins, abscisic acid, ethylene, etc.)
9. Growth, development
10. Photomorphoses
11. Flowering and fruiting
12. Physiology of ageing
13. Plant physiological testing methods in precision plant production
14. Assesment

Literature
Required reading:
Taiz, L., Zeiger, E.: Plant Physiology 3. kiadás, Sinauer Assoc., Sund., Massachusets, USA 2002
Recommended reading:
Pethő Menyhért: Mezőgazdasági növények élettana. Tankönyv. Akadémiai Kiadó, Budapest. 1993. 508 oldal. ISBN 963 05 7486 3
Pethő Menyhért: A növényélettan alapjai. Tankönyv. Akadémiai Kiadó, Budapest; 1998. 177 oldal. ISBN 963 05 8035 7
Erdei László: Növényélettan. Tankönyv. JATEPRESS, Szeged, 2004.366 oldal. ISBN 963 482 668 7
Gergely Pál – Penke Botond – Tóth Gyula: Szerves- és bioorganikus kémia. Tankönyv. Semmelweis Kiadó, Budapest. 1994. 375 oldal. ISBN 963 815 44 2X


Agrometeorology

ECTS Credit Points: 2
28 hour(s) lecture and 0 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Main topics of the subject: Weather elements and their effects on crop production. Agrometeorological measurements, database, forecasts. Possibilities to reduce the harmful effects of weather. Utilization of agrometeorological information in precision crop production. Climate of Hungary, the effect of climate change and the adaptation to it.

Lecture
1. Agrometeorology in precision crop production. Atmospheric processes and phenomena.
2. Meteorological networks and observation systems. Agrometeorological measurements and stations. Weather forecast. Meteorological/agrometeorological information on Internet. 
3. Physical properties of solar radiation, radiation balance of the surface, short- and longwave radiation balance. Effect of solar radiation on plants. Measurement of solar radiation.
4. Soil-, plant- and air temperature, their measurement. Thermal needs of plants, phenology, growing degree days. Role of temperature in crop production. 
5. Air pressure and wind, general characteristics, measurement. Parameters describing air humidity, measurement.  
6. Types and formation of precipitation. Measurement of precipitation. Precipitation information in crop production. 
7. Evapotranspiration (definitions, role, effecting factors, typical values). Measurement and calculation of air humidity. Water balance equation, irrigation scheduling systems. 
8. Drought, drought indices, drought management. Inland excess water and its agrometeorological aspects. Hail, hail protection.
9. Microclimate, climate of canopies, effect of surface properties and topography on microclimate Frost (types, effecting factors, occurrence, forecast and agronomical aspects). Frost protection. 
10. Agrometeorological aspects of agrotechnics (soil cultivation, weed management, crop protection, irrigation, harvest etc.). 
11. Weather-crop simulation models, crop protection models (forecasts) and other useful agrometeorological tools/information in precision crop production.
12. Climate of Hungary.
13. Climate change and its agronomical aspects. Possibilities of adaption in crop production.
14. Climate database, statistical analysis of climate data and utilization in precision agriculture. 

Literature
Required reading:
Lomas, J. – Wieringa, J. (2001): Lecture Notes for Training Agricultural Meteorological Personnel. WMO No. 551. ISBN 978-92-63- 10551-6
Gombos B. (2015): Agrometeorology. E-notes. SZIE
Recommended reading:
Harpal S. Mavi - Graeme J. Tupper (2004): Agrometeorology. Principles and Applications of Climate Studies in Agriculture. Food Products Press
Sitanshu Sekhar Patra, Sandeep Rout, Neelam Khare, Prema Narayan Jagadev, Dharanidhar Patra (2017): Short Notes on Agrometeorology. Ideal International E – Publication Pvt. Ltd. ISBN:978-93-86675-12-5

Microbiology


ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Within the course, students will learn about the structure, metabolism, and genetics of microbial cells. The evolution of microbes, the prokaryotes and the main phylogenetic groups of eukaryotic microbes and their characteristics are described. We present the ecological, environmental, food, biotechnological role of microbes, plant, animal and human diseases.

1.	Microorganisms and Microbiology
2.	Brief History of Microbiology
3.	Cell Chemistry
4.	Metabolism
5.	Microbial Growth
6.	Environmental effects of microbial growth
7.	Molecular Biology of Microorganisms – Genes and Replication
8.	Molecular Biology of Microorganisms –Transcription
9.	Molecular Biology of Microorganisms – Translation
10.	Protein synthesis
11.	Microbial Evolution and systematics
12.	Taxonomy of the Prokaryotes
13.	Taxonomy of the Eukaryotes
14.	Viruses

Literature
Required reading: 
Madigan, M. T, Martinko, J. M., Bender K., Buckley, D., Stahl, D (2015): Brock Biology of Microorganisms, Benjamin Cumming, 14th edition  1030 p, ISBN 978-1-292-01831-7
Hogg S (2005): Essential Microbiology, John Wiley & Sons Ltd, 481 oldal, ISBN 0 471 49753 3
Recommended reading:
Talaro, K. P. (2015): Foundations in microbiology, Pasadena City College, Barry Chess, Pasadena City College. – Ninth edition. 929 oldal, ISBN 978–0–07–352260–9 


Knowledge topic: Basic knowledge of agriculture 
Credit range (30-40 cr.): 32 cr.
Courses: 1) Soil science, 2) Agricultural basics, 3) Horticulture, 4) Water management, 
5) Plant pathology, 6) Environmental management, 7) Crop production, 8) Animal physiology, 
9) Animal husbandry, 10) Land use, 11) Integrated crop protection   


Soil science

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is for students to learn the possibilities of monitoring the properties and condition of soils and the use of precision devices. The aim is to describe the physical and chemical properties of the soils and to characterize the processes taking place in the soil. Further aim is to get to know the method of precision soil sampling, and to get knowledge about digital soil maps. 
The aim is also to describe the most important digital, precision devices during performing laboratory soil examinations. It is important to develop the view of conscious land use, and in the transfer of knowledge, the relationship between sustainable, environmentally friendly farming and land use will be emphasized. The acquisition of the curriculum allows for students to apply possibilities of digital devices, to interpret the results, to synthesize the knowledge and to use it in an understanding way in their later work.

Lecture
1. The concept of soil, its components and functions. Modelling of the soil as an environmental factor, describing of the soil profile. The role of soil examinations in precision agriculture.
2. Soil-forming minerals and rocks, and their grouping.
3. Soil forming factors. The concept of weathering. 
4. Soil organic matter. The humus. The role of humus in maintenance of soil fertility. Humus quality.
5. Soil chemical properties. Soluble salts in the soil. Colloid-sized components of soil. Use of digital devices to determine the soil pH. Forms of soil acidity (pH, hydrolytic and exchange acidity).
6. Physical properties of soils. Soil particles, texture and structure of the soil. Morphological and agronomic evaluation.
7. The concept of soil bulk density and particle density. Total porosity of the soil.
8. Soil water management. Soil moisture perception in precision farming. Moisture forms, water movement in the soil.
9. Principles and methods of soil classification. Soil types in Hungary and the WRB. Skeletal and lithomorphous soils, their characterization.
10. Soil formation under forest vegetation. Formation and classification of chernozem soil.
11. Formation of hydromorphic soils, their unfavourable properties. Characteristics and types of salt-affected and meadow soils.
12. Precision soil sampling, types of soil measurements, soil geography.
13. The condition of soils. Preservation of soil fertility, soil melioration. The potential of precision soil improvement.
14. Soil Conservation Information Monitoring System (SIMS) and its application in practice. Description of digital soil maps.

Practice
1. Description of soil profile: on-site soil tests: color, structure, texture, determination of Na2CO3 - soda, CaCO3 - lime.
2. Describing of soil profile: On-site soil tests: phenolphthalein alkalinity test, soil reaction (pH), parameters influencing the soil pH. 
3. Determination of soil texture by laboratory methods: silt and clay fraction (SC%) and plastictity index according to Arany (PIA) from different soil types.
4. Determination of soil texture by laboratory methods: hygroscopicity of soils (hy) and capillary water lifting capacity during 5h-1 in different soil types.
5. Characterization of pore conditions in soil: determination of soil bulk density (p). 
6. Characterization of pore conditions in soil: determination of particle density (pm). 
7. Calculation of soil moisture content in different units.
8. Calculation of irrigation water amount.
9. pH conditions in soil: measurement of pH with digital tools by a laboratory method.
10. pH conditions in soil: forms of acidity in soil.
11. Measurement of humus in the laboratory: methods for determine the humus content of soils.
12. Measurement of humus in the laboratory: standard curve creating, calculating of N content of soils, evaluation.
13. Measuring of Na2CO3 by laboratory quantitative methods, evaluation.
15. Measuring of CaCO3 by laboratory quantitative methods, evaluation. 

Literature
Required reading: 
D. Kent Shannon, David E. Clay, Newell R. Kitchen (2018): Precision Agriculture Basics. ISBN:9780891183662. Online ISBN:9780891183679.
G. W. Leeper, N.C. Uren (1993): Soil Science an introduction (Fifth Edition) 300. p.
Introduction in Soil Science (2016): Development of E-Courses for B.Sc. (Agriculture) Degree Program https://agrimoon.com/wp-content/uploads/Introduction-to-Soil-Science.pdf. 193. p.
D. L. Rowell (1994): Soil Science, Methods & Applications. ISBN 0 582 087848.
Recommended reading:
David L. Lindbo, Deb A. Kozlowski, C. Robinson (2012): Know Soil, Know Life. ISBN-13: 978-0891189541; Online: ISBN-10: 0891189548.
Glenn, D., William, C., Ray, M. (2014): Precision Agriculture: An Introduction. https://extension.missouri.edu/media/wysiwyg/Extensiondata/Pub/pdf/envqual/wq0450.pdf


Agricultural basics

ECTS Credit Points: 3
 0 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Within the framework of the course, we give students an insight into the work processes and certain operations of agriculture, including crop production and animal husbandry. The student acquires knowledge about the practical technical and technological components of these sectors, the different work processes of crop production and animal husbandry. The aim of the teaching of the subject is to establish the later studies of plant breeding and animal husbandry, and to acquaint the student with the practice of plant breeding and animal breeding at the basic level.

1. The nature and specifics of agricultural production, their practical connections, the practical evaluation of cultivation factors and their most important connections in crop production. The practical connections of the cultivation branches, the place of crop production in the structure of Hungarian agriculture.
2. Practical specifics of ecological factors in crop production.
3. Aspects of the practical choice of biological bases in crop production, variety use in practice.
4. Practical knowledge of the technical basis of crop production.
5. Practical evaluation of agronomic factors of crop production.
6. The practice of crop rotation, tillage, nutrient replenishment.
7. The most important practical operations of sowing technology, plant care and irrigation, plant protection practice, harvesting and primary processing.
8. Basic concepts of animal husbandry. Domestication. Hungary's economic livestock today.
9. Digestive characteristics of ruminants, bases of feeding.
10. Basics of cattle breeding: Keeping and feeding dairy cows, beef cattle husbandry technology. Basics of sheep breeding: Housing technology, feeding.
11. Basics of pig breeding: Sow keeping and piglet rearing, pig fattening. Basics of poultry breeding and keeping: commodity and breeding egg production, broiler rearing.
12. Slaughterhouse operations.
13. Basics of horse breeding and keeping.
14. Basics of reproductive biological care of farm animals.

Literature
Required reading:
George Acquaah (2001): Principles of Crop Production. Theory, Techniques, and Technology. Pearson Prentice Hall, Upper Saddle River, New Jersey 07458. ISBN 0-13-114556-8
Recommended reading:
John H. Martin – Richard P. Waldren – David L. Stamp (2006): Principles of Field Crop Production. Pearson Prentice Hall, Upper Saddle River, New Jersey Columbus, Ohio. ISBN 0-13-025967-5
Gurbir S. Bhullar - Navreet K. Bhullar (2013): Agricultural Sustainability. Elsevier Inc. 292 p. ISBN: 978-0-12-404560-6


Horticulture

ECTS Credit Points: 3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Characterization of major vegetable and fruit species, including environmental requirements and cultivation technology. Selection of the best location for production, presentation of the factors influencing quality, and application in agriculture. The expectations of fresh markets and processing industries, as well as their raw material requirements, are described.

1. The role of vegetables in nutrition; the situation and peculiarities of domestic vegetable production; grouping of vegetables according to heat demand and propagation methods used. Peculiarities of growing leafy vegetables.
2. General characterization of root vegetables - characterization and cultivation of carrots, parsley, beets, horseradish.
3. Environmental needs of onions, growing from seeds (annuals) and bulbs. Characterization and cultivation of garlic.
4. Legumes - environmental needs, botanical characterization and cultivation technology of green peas and green beans.
5. Cucurbitaceae - characterization and support system cultivation of cucumbers. Environmental needs and cultivation of melons.
6. Species belonging to Solanaceae - environmental needs and cultivation of tomatoes. Characterization needs and field cultivation of sweet peppers.
7. Environmental needs, varieties and cultivation of sweet corn and cabbage.
8. The international and domestic situation of fruit production, directions of the development.
9. Taxonomy and practical grouping of the fruit species produced in Hungary.
10. Ecological demands of the fruit species.
11. Establishment of plantations, aspects of production site, rootstock and cultivar choice.
12. Traditional and intensive canopies of fruit trees.
13. Principles of the training and maintaining pruning of fruit crops. 
14. Soil, water and nutrient management of orchards.

Literature
Required reading:
Sánchez, E. S. (2010): Vegetable Gardening, The Pennsylvania State University, 64 p. http://www.webgrower.com/regional/pdf/PA_Veg_agrs115.pdf
Ric Bessin, R. (ed.) (2012): Vegetable Production Guide for Commercial Growers. Cooperative Extension Service • University Of Kentucky College of Agriculture, Lexington, 132 p. http://www2.ca.uky.edu/agcomm/pubs/id/id36/id36.pdf
Parshant Bakshi V.K.Wali (2011): Practical manual for fruit production. https://www.researchgate.net/publication/270509577_Practical_manual_of_fruit_production
Recommended reading:
Kemble, J. M. (2020): Vegetable Crop Handbook, Southeastern U.S.,355 p. https://www.aces.edu/wp-content/uploads/2019/12/2020_SEVG_final_web.pdf
Tree FruitProduction Guide. Pennsylvania 2012–2013.  https://polk.extension.wisc.edu/files/2014/02/Tree-Fruit-Production-Guide-Penn-State-2013.pdf
Jackson, D., Thiele, G., Looney, N., Morley-Bunker, M. (2010): Temperate and Subtropical Fruit Production. ISBN 9781845935016. 336. p.
Ghosh, S. N., Kumar, A., Rehman, M. U., Sharma, R. R. (2018): Temperate Fruit Crops: Theory to Practical. New India Publishing Agency- Nipa. ISBN: ‎ 9387973158. 1070 p.


Water management

ECTS Credit Points: 3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Familiarization with the technical tasks of water management activities related to agricultural production, their operation and the acquisition of the related theoretical and practical knowledge. Analysis of plant-soil-water relations, evaluation and analysis of the hydrological processes and water-holding conditions in the crop production area. Technical background of precision irrigation and implementation of precision irrigation.

Lecture
1. The importance of water. The concept, importance and sub-areas of water management. 
2. Fundamentals of hydrology, the natural cycle of water, water balance studies.
3. Water management in Hungary. Surface and groundwater forms.
4. Basic knowledge of hydraulics.
5. Water classification. Water quality protection.
6. Flood protection.
7. Soil conservation and water management in hilly areas.
8. The concept, components and complexity of melioration. Water management in plain areas
9. Basic concepts of irrigation, irrigation development opportunities in our country.
10. Irrigation methods.
11. Relationship of irrigation with other elements of crop production technology. 
12. Technical background of precision irrigation, steps of its implementation.
13. Precision irrigation regime.
14. Water management control, water administration. The Water Framework Directive. Environmental impacts of water management.

Practice
1. Precipitation curve, calculation of precipitation probability
2. Evaporation and transpiration calculations
3. Estimation and calculation of runoff, infiltration and accumulation. 
4. Measuring inland water yield calculation. 
5. Inland drainage and channel sizing tasks.
6. Calculation of sewer leakage loss. 
7. Soil water resources calculation, irrigation planning.

Literature:
Required reading:
Sharma P.: (2013).  Agricultural Water Management. Genetech. ISBN: 978-818-972-923-3. 
Wheatley K.: (2015). Agricultural Water Management: Insights and Challenges. Callisto Reference. ISBN: 978-163-239-127-8.
Recommended reading:
OECD (2014): Climate Change, Water and Agriculture: Towards resilient systems, OECD Studies on Water. OECD Publishing. ISBN: 978-926-420-912-1.
van Wijk L.-Wesseling J.: (1986). Agricultural Water Management. CRC Press. ISBN: 978-906-191-639-0.

Plant pathology

ECTS Credit Points: 4
 28hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to acquaint students with the pest assemblages and diseases of the major cultivated crops of Hungary, their diagnostics, the environmental needs and life cycle of pests, the control methods provided by integrated pest management (IPM) and precision technology, and the basic concepts of pest and pathogen protection.

Lectures:
1. Introduction: History of crop production and plant protection. Factors and processes leading to ‘the evolution of pest populations’. Comparison of natural and agricultural habitats determining composition of pest populations.
2. Plant protection ecology, Process of invasions, major invasive pests and pathogens in the Hungarian fauna.
3. General characteristics of major pest groups: Nematoda, Insecta I.
4. General characteristics of the major pest groups: Insecta II.
5. Methods of pest monitoring and forecast and pest diagnostics
6. Possibilities of pest control, control strategies, plant protection aspects of cultivation methods
7. Biological control of pests, the most important natural enemies and their use in pest control
8. Diagnostics of diseases, etiology, symptomatology.
9. Etiology: non-infectious diseases, viruses, virus-like particles
10. Etiology: Prokaryotes, Fungi I.
11. Etiology: Fungi II.
12. Etiology: Fungi III.
13. Epidemiology, control of plant diseases I.
14. Protection against plant diseases II.

Literature:
Required reading:
 Marczali Zs. (2020): Modul of applied entomology: Field pests in temperate zone of Europe http://dtk.tankonyvtar.hu/xmlui/handle/123456789/2953
Pénzes-Kónya, E. & Varga J (2020): Ecology for students of Medical Plant Production Expert higher level vocational training programme. https://dtk.tankonyvtar.hu/handle/123456789/3634
Plant Pathology 5th ediion George Agrios No. of pages: 952 Academic Press 2005 Hardcover ISBN: 9780120445653
Recommended reading:
Marczali Zs. (2020): Insect ecology https://dtk.tankonyvtar.hu/handle/123456789/2949
Marczali Zs. (2020): Insect Physiology https://dtk.tankonyvtar.hu/handle /123456789/3205


Environmental management

ECTS Credit Points: 2
 28hour(s) lecture and 0 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Students of precision agricultural engineering course will learn about the living and non-living environmental elements associated with agriculture. The course will provide an overview of the cause and effect relationships of environmental problems and basic options for their control. The aim is to learn the input and output methods of pollution control and the basic design context of technical interventions. It is also an objective to provide practical knowledge in the field of environmental management, while emphasizing scientific, problem-solving thinking.

Lecture
1. The concept of environment, environmental protection, environmental management, environmental pollution.
2. Grouping of environmental elements. Criteria and major types of systems. The concept of model and modeling, the characteristics of the model. Principles of environmental protection.
3. The concept and grouping of natural resources. Biogeochemical cycles (carbon, nitrogen, sulfur cycle). Biodegradability of substances.
4. The effects of societies on the environment (agricultural societies, urbanization, achievements of economic and technical development, their negative environmental effects).
5. International environmental protection in an organized form. Overview of major environmental conferences. Concept of sustainable development.
6. Global environmental problems (war and peace, overpopulation, food crisis, material and energy crisis, environmental crisis).
7. Environmental pollution, grouping of pollutants, forms and causes of environmental pollution.
8. Soil protection. The concept and functions of soil. The concept of soil degradation, its causes, factors inhibiting soil fertility.
9. Sources of soil pollution. Heavy metal and oil pollution of soils. Remediation technologies, phytoremediation. Self-cleaning of soils.
10. The concept, structure and composition of the atmosphere. Ozone depletion, greenhouse effect, odorous substances in the atmosphere, air pollution caused by landfills. Atmospheric aerosols. Smog grouping, characteristics. Self-purification of air.
11. Basics of water protection. Classic water rating. Municipal wastewater collection, treatment, disposal of by-products.
12. Environmental effects of agricultural production. Erosion, deflation, salinization, acidification. Impact of crop and livestock production on soil, water and air status.
13. The concept of waste, waste management. Waste grouping.
14. Environmental models, modelling.

Literature:
Required reading:
Ram Naresh Bharagava (editor).: (2018). Recent Advances in Environmental Management. Routledge. Taylor and Francis Group. ISBN 9780815383147.
Bruce Mitchell.: (2018). Resource and Envrionmental Management. 3rd edition. Oxford University Press. Print ISBN-13: 9780190885816.


Crop production

ECTS Credit Points:  3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Integrated production technology for main cereals, pulses, oilseeds, feed crops. Complex crop production technology analysis from agronomic, environmental and economical points of view. Analysis of integrated production technology models with different intensities.

1. Theoretical knowledge of integrated crop production.
2. Elements of integrated crop production
3. Integrated production of wheat I.
4. Integrated production of wheat II.
5. Integrated production of maize I.
6. Integrated production of maize II.
7. Integrated production of sunflower I
8. Integrated production of sunflower II.
9. Integrated production of alfalfa I.
10. Integrated production of alfalfa II.
11. Integrated production of soybean I.
12. Integrated production of soybean II.
13. Integrated production of rapeseed (canola) I.
14. Integrated production of rapeseed (canola) II.

Literature:
Required reading:
Pepó, P. Csajbók, J. (2013) Integrated crop production I. Debrecen, Debreceni Egyetem, 161 p. ISBN: 9789634736509
Pepó, P. Csajbók, J. (2013) Integrated crop production II. Debrecen, Debreceni Egyetem, 208 p. ISBN: 9789634736516
Pepó, P. Csajbók, J. (2013) Integrated crop production III. Debrecen, Debreceni Egyetem, 178 p. ISBN: 9789634736523
Recommended reading:
McMahon, M., Kofranek, A. M., Rubatzky, V.E.: 2010. Plant Science: Growth, Development, and Utilization of Cultivated Plants. Prentice Hall, ISBN: 9780135014073 674. p.
Bradshaw J.E.: 2012. Root and Tuber Crops. 7/Handbook of Plant Breeding Springer New York, ISBN: 9781461426691, 298 p


Animal physiology

ECTS Credit Points: 3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The role of this course includes the study of vital activities in cells, tissues and organ processes such as, contractility of muscle tissue, coordination through nervous system, feeding, digestion, respiration, circulation, reproduction and hormone secretion. Virtually, every specialized field in the biological functions involves some consideration of the physiological aspect.

1. Main parts of the animal body and their function
2. Tissues of the animal body and their function and homeostasis
3. Cellular Physiology and Homeostasis
4. Animal digestive system and its function
5. Movement and locomotion
6. Animal endocrine system and its function
7. Animal respiratory system and its function
8. Animal circulatory system and its function
9. Animal reproduction
10. Physiology of Excretion and Osmoregulation
11. Body water and Fluids
12. Metabolism
13. Animal Nutrition
14. Coordination Physiology of Nervous System.	

Literature
Required reading: The material of the course will be available in pdf format. 
Recommended reading:
R.D. Frandson, W.L. Wilke, A.D. Fails, Anatomy and Physiology of Farm Animals, 7th ed., Wiley-Blackwell, Iowa, 2009, ISBN9780813813943, 512 pp.
P.B.Reddy: Text Book of Animal Physiology. Ratna Prasad Multidisciplinary Research & Educational Society 2015 DOI: 10.13140/RG.2.1.4807.9441


Animal husbandry 

ECTS Credit Points: 3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The student gets to know the role of animal husbandry in agriculture, the characteristics to be developed, the connection between the economically important traits. The aim of the course is to acquaint students with the breeding characteristics of poultry, pigs, cattle and sheep species within animal husbandry. It also covers the breeding methods and production processes used and the characteristics of the species.

1. Economic significance of animal husbandry, trends
2. External and internal factors affecting the animal 
3. Traits for improvement I. 
4. Traits for improvement II.
5. Data collection, performance testing, registration
6. Heritability, repeatability value, correlations, breeding value estimation
7. Selection, selection progress
8. Breeding procedures. Protection of genetic resources
9. Reproduction of domestic animals. Biotechnological and zootechnical methods
10. Behavior of domestic animals.
11. Characteristics of poultry farming
12. Characteristics of pig breeding
13. Characteristics of cattle and sheep breeding
14. Sustainable animal husbandry systems

Literature
Required reading: 
Heather s. T. (2010): Storey's Guide to Raising Beef Cattle, 3rd Edition: Health, Handling, Breeding (Storey's Guide to Raising). Storey Publishing LLC, 3rd edition 1-340. ISBN: 9781635860412
Recommended reading: 
Czeglédi (2013): Animal Husbandry III. Some aspects of dairy and beef cattle production. University of Debrecen. 1-181.
K. Cardell (2013): Practical sheep keeping. 2nd edition. Crowood. 1-160. ISBN: 1847973396

Land use

ECTS Credit Points: 3
 28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Students will acquire the knowledge necessary to maintain and increase soil productivity and to make wise use of the energy that can be incorporated into arable production through the soil. They will be able to apply soil fertility enhancement techniques and methods at the level of proficiency. Understand the concepts, interrelationships and processes involved in the overall use and protection of arable land.

1. The object and function of land use, its history and development. The relationship between precision farming and ecological conditions.
2. Purpose, importance and development of soil tillage.
3. Factors influencing the quality of soil tillage and changes in soil conditions
4. Soil tillage systems
5. Factors determining the quality and depth of ploughing methods. Deep tillage of the soil
6. Soil degradation processes and their prevention. New tillage systems.
7. Principles of crop rotation
8. Need and purpose of fertilisation. Factors determining the utilisation of nutrients
9. Basic principles for nutrient balances and nutrient replenishment
10. Methods of weed control
11. Cultivation of irrigated soils
12. Erosion and deflation control
13. Improvement of acid, saline and sandy soils
14. Land use systems

Literature
Required reading:
Birkás M. (2014): Book of soil tillage. Szent István University Press, Budapest. 322 pp. ISBN: 978-963-269-447-4
Recommended reading:
Adel El Titi (Ed). (2014): Soil Tillage in Agroecosystems. CRC Press. 376 pp. ISBN: 9780849312281


Integrated crop protection

ECTS Credit Points: 2
14hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
To present guidelines for the integrated pest management of key arable and horticultural crops. Description of the main pests of the given crops and the basics of mechanical, agrotechnical, chemical and biological plant protection interventions.

1. Basic concepts of integrated pest management. Basics of plant protection forecasting.
2. The concept of weeds, forms of damage, the most important weed species in the world and in Hungary.
3. The weed life system.
4. Agrotechnical, mechanical, weed control. Biological weed control methods.
5. Chemical weed control. Integration of weed control methods.
6. Herbicide resistance. Weed control of field crops.
7. Weed control of vegetable crops. Weed control of fruit crops.
8. Fundamentals of integrated pest management for major cereals (cereals, maize).
9. Basics of integrated plant protection of oilseeds (sunflower, rapeseed).
10. Fundamentals of integrated pest management for butterflies (peas, beans, alfalfa).
11. Fundamentals of integrated pest management of vegetables (tomatoes, peppers, onions).
12. Fundamentals of integrated pest management for industrial crops (potatoes, tobacco, sugar beet).
13. Fundamentals of integrated pest management for apple and stone fruits.
14. Fundamentals of integrated pest management for grapes and other berries.

Literature
Required reading: 
Radócz L.: Modern plant protection I-IV. University Press, Debrecen (2015). (ISBN: 978-606100181-1). http://www.tankonyvtar.hu/en/tartalom/tamop425/0010_1A_Book_08_Plant Protection/.html
Recommended reading:
https://ec.europa.eu/food/plants/pesticides/sustainable-use-pesticides/integrated-pest-management-ipm_en


Knowledge topic: Agroeconomic and human knowledge
Credit range (20-30 cr.): 24 cr.
Courses: 1) Communication, 2) Agricultural Marketing and Prices, 3) Principles of Microeconomics, 4) Global Food Systems, 5) Technical writing in Engineering, 6) Quality management systems, 7) Management and organsational knowledge   


Communication

ECTS Credit Points: 3
14hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The course lets students recognize those basic management theories, methods, proceedings and communication technics, which can provide help for students to practice effective managerial tasks.

Literature
Guffey, Mary Ellen – Loewy, Dana: Essential of Business Communication. http://www.cengagebrain.com.mx/content/9781133991465.pdf
Allan Pease: Bodylanguage
McLean, S. (2005). The basics of interpersonal communication. Boston, MA: Allyn & Bacon 
Pearson, J., & Nelson, P. (2000). An introduction to human communication: Understanding and sharing. Boston, MA: McGraw-Hill.
Davis Kenneth (2010): The McGraw-Hill 36-Hour Course in Business Writing and Communication, ISBN13 (EAN): 9780071738262


Agricultural Marketing and Prices

ECTS Credit Points: 4
28hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to acquaint students with the basic contexts and environment of agricultural marketing. Particular emphasis is placed on the description of community marketing activities (eg community marketing of milk). The characterization of SME marketing will also play an important role in the course. Students will learn about the specifics of agricultural marketing in terms of shopping and consumer behavior. Among other things, the role of place of origin and quality indicators in marketing communication will be an important topic.

1.  Description of requirements / description of requirements
2.  Characteristics and peculiarities of agricultural marketing / Case study processing and / or introducing student’s presentation
3.  The environment of agricultural marketing / Case study processing and / or introducing student’s presentation
4.  Basics of Community agri-food marketing/ Case study processing and / or introducing student’s presentation
5.  The role of Community trademarks and markings in agricultural marketing / Case study processing and / or introducing student’s presentation
6.  Special features of SME marketing in agricultural marketing / Case study processing and / or introducing student’s presentation
7.  Shopping and consumer behavior in agricultural marketing 1st part/ Case study processing and / or introducing student’s presentation
8.  Shopping and consumer behavior in agricultural marketing 2nd part/ Case study processing and / or introducing student’s presentation
9.  The role of consumer ethnocentrism and patriotism in the positioning of Hungarian food / Case study processing and / or introducing student’s presentation
10.  Place of origin and the role of quality indicators in marketing communication / Case study processing and / or introducing student’s presentation
11.  Strategic directions in agricultural marketing / Case study processing and / or introducing student’s presentation
12.  Marketing of traditional and regional foods / Case study processing and / or introducing student’s presentation
13.  New trends in agricultural marketing / Case study processing and / or introducing student’s presentation
 Pre-examination option

Literature
Required reading:
K. N. Ravi Kumar: Agricultural Marketing in 2 Vols, Daya Publishing House, 2014
Recommended reading:
James Vercammen: Agricultural Marketing: Structural Models for Price Analysis 1st Edition, Routledge, 2012
Rachel E. Helwig (2015): Transparent Food Marketing: A Clear Understanding of Food Marketing Terminology. CreateSpace Independent Publishing Platform; First edition. pp. 1-112 ISBN: 9781514869864
Stephen F. Hall (2015): Sell Your Specialty Food: Market, Distribute, and Profit from Your Kitchen Creation. Stephen F. Hall; 6th edition. pp. 1-210. ISBN: 9780692572078
Gordon W. Fuller (2011): New Food Product Development: From Concept to Marketplace, Third Edition. CRC Press; 3 edition. pp. 1-508. ISBN: 9781439818640


Principles of Microeconomics

ECTS Credit Points: 4
28hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The course is aimed at making students familiar with the basic concepts of microeconomic analysis. Particularly, the course will be focused on the analysis of how economic actors, consumers and firms, choose between different alternatives. By the end of the course, the student should be able to use the basic tools and models of microeconomics, and apply them in solving problems.

1. Principles of economics
2. Understanding the main principles of economic analysis
3. Principles of microeconomics, equilibrium analysis, Opportunity cost, optimisation, models
4. Demand, supply, and equilibrium, Price elasticity and other elasticities, 
5. Demand, Supply, Price elasticity The budget constraint - Income, marginal rate of transformation, opportunity set
6. Consumer preferences and utility 
7. Indifference curves, marginal rate of substitution, marginal utility
8. Consumer choice constrained optimisation, interior solution, corner solution
9. Management and owner of firms, Economic cost, Production profit maximisation, explicit and implicit costs, production function, short-run, long-run
10. Short-run production, Returns to scale average product of labour, marginal product of labour
11. Cost functions  marginal cost, long-run cost, economies of scale
12. Perfect competition price-takers, shut-down decision
13. Consumer and producer welfare consumer surplus, producer surplus
14. Monopoly marginal revenue, market power, entry barriers, natural monopoly, deadweight loss

Literature
Required reading: 
Perloff, Jeffrey M. (2015): Microeconomics. Seventh Edition, Pearson Education Limited, ISBN: 9781292215624
Recommended reading:
Besanko, David – Breautigam, Ronald R.: Microeconomics. Third Edition (International Student version). John Wiley and Sons, Inc., New York, 2014. ISBN: 1119666139
Besanko, David – Breautigam, Ronald R.: Microeconomics. Study Guide. Third Edition. John Wiley and Sons, Inc., New York, 2014. ISBN-10 : ‎1118854993


Global Food Systems

ECTS Credit Points: 4
28hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The objectives of the course is to get students acquainted with the theoretical and practical parts of logistics and their application in the chain. Our aim is to introduce the basics of modern logistics based on the main functions and processes serving the goods flow. 

1. Introduction to supply chain and logistics management
2. Food supply chains
3. Logistics
4. Retailing
5. Production and Manufacturing
6. Sourcing and procurement
7. Technology trends in supply chains
8. Risk management
9. Regulation, safety and quality
10. Collaboration and relationship
11. Security and future challenges
12. Challenges in international supply chains
13. Supply chain and logistics performance
14. Sustainability in supply chains

Literature
Required reading:
Dani, S. (2015): Food supply chain management and logistics. pp 260, KoganPage, ISBN: 9780 7494 7364 8
Recommended reading:
Deloitte (2013): The food value chain: a challenge for the next century. Deloitte Touche Tohmatsu, London


Technical writing in Engineering

ECTS Credit Points: 4
28hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Fulfilling the course, students will be familiar with the challenges in R+D+I in precision agriculture, will be able to consider solution alternatives based on scientific knowledge to work out related research plans, and to understand the conditions needed for planning and designing them. Additionally, they will acquire skills in communicating scientific findings to different target groups through discussing case studies, and completing individual projects.

1. Processes in R+D+I, conditions of successful researching in the subjects of agriculture
2. Communication channels to share new results, target groups
3. Sources of data and information with scientific value, ways of using them, patents, scientific articles, books, Internet
4. Reviewing up-to-date knowledge in science and engineering
5. Problem-formulation, hypothesis, aim, objectives, research plan, research design
6. Mathematical methods, experiment designing
7. Modelling in science and engineering, interpretation of outputs
8. Relationship analysis in agricultural environmental protection, deduction, induction
9. Use of figures in communication
10. Target groups and the related structure of original scientific articles
11. Target groups and the related structure of reviews
12. Target groups and the related structure of articles for non-professionals
13. Target groups and the related structure of oral presentation
14. Measures of scientific performance, ethical issues in science

Practical tasks serve to apply the theoretical knowledge on agriculture-related scientific communication methods, to discover the R+D+I potentials in subjects of individual interests, and to practice the communication tools towards different target groups.

Literature
Required reading:
Macrina, F. L. (2000): Scientific Integrity: An Introductory Text with Cases, 2nd ed. ASM Press, Washington, DC. ISBN-13: 9781555811525
Montgomery, S. L. (2003): The Chicago Guide to Communicating Science. University of Chicago Press, Chicago. ISBN-13: 978-0226534855
M.J. Katz (2009): From research to Manuscript. A guide to scientific writing. Spinger Publ. 204. p.  ISBN-13: 978-1402094668
Recommended reading:
J. L. Lebrun (2008): Scientific writing. A readers and writer’s guide. Word Scientific Publishing. Singapore. 223.p. ISBN-13: 978-9814350600

Quality management systems

ECTS Credit Points: 2
28hour(s) lecture and 0 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the subject is the introduction of the standards, furthermore the development, operation and audit of the quality, environmental and food safety systems. The acquisition of knowledge contributes to the development of a quality approach and helps the student to participate in quality activities. 

1.	Concepts of quality and quality management. The main goals of quality management
2.	Development history of quality management
3.	GHP
4.	GMP
5.	GAP
6.	GLOBALGAP
7.	HACCP
8.	ISO 9000
9.	ISO 9001
10.	ISO 14001
11.	EMAS
12.	TQM
13.	Quality awards
14.	Audit of management systems

Literature
Required reading:
Peles, F. – Juhász, Cs. (2014): Quality assurance. University lecture notes. University of Debrecen. /ISBN 978-963-473-656-1/ TÁMOP 4.1.2.A/1-11/1-2011-0009. 177p.
Recommended reading:
Vasconcellos, J.A. (2004): Quality Assurance for the Food Industry. A Practical Approach. CRC Press. 448 p. 
Jacxsens, L. – Devlieghere, F. – Uyttendaele, M. (2009): Quality Management Systems in the Food Industry. Ghent University. 153p.


Management and organsational knowledge

ECTS Credit Points: 3
28hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to provide students with basic management theories, methods and procedures to prepare them for the management tasks of business organizations. To this end, the history of the formation and development of leadership in the course of the course is processed in the basic management and organizational schools, trends and mindset. We will explain in detail the basic management tasks and roles. The framework of the course is the teaching of the well-defined tasks of the management process such as communication, information management, planning, decision-making, disposition, organization and control. Within the framework of the exercises related to the subject, the students acquire knowledge about the design and operation of the organization through an interactive teaching method.
Competencies: This enables graduated engineers to formulate expectations, tasks and problems related to leadership and organization. To select the most appropriate procedures and to develop the most appropriate methods for solving the given management organization situation. Consciously and plannedly able to apply them systematically. Having gained practical experience, it will be able to coordinate, organise and manage the activities of the organisation and its departments. 

1.		Introduction, Concept of the Organisation, Organizational Theory Models	Introduction and requirements
2.		Development of leadership	Creativity training
3.		Structural characteristics of organisational forms	Group Dynamics Training
4.		Management concept, management tasks	Leadership Decision - Prisoner Dilemma
5.		Organizational typologies	Leadership Communications
6.		Organizational design, process management	Leadership method, style
7.		Concept and basis of organization and work organization	Work organisation practice
8.		Work organization process, job planning	
9.		Basis of norma preparation	
10.		Group Management	
11.		Changemanagement	
12.		Organizational and managerial communication	
13.		Organisational culture	
14.		Organisation development	

Literature
Required reading:
Williams, C. (2011): Management. South Western, Cengage Learning, Mason. 852.p. ISBN: 0-538-74597-6.
Griffin, R. W. (2015):Management. 12th Editon. Cengage Learning. 704.pp. ISBN:978-1-305-50129-4
Lussier, L.R. (2019): Management fundamentals, Concepts, apllications, and skill developmnet. 8th Editon. SAGE Publications. 597.pp. ISBN: 978-1-544-33133-1
Recommended reading:
David A. Whetten, Kim S. Cameron (2020): Developing Management Skills, 10th Edition. Pearson 
Mandy Flint, Elisabet Vinberg Hearn (2019): The Leader's Guide to Impact: How to Use Soft Skills to Get Hard Results. Pearson


Knowledge topic: Knowledge of agricultural information systems
Credit range (15-20 cr.): 18 cr.
Courses: 1) Agricultural Computer Applications, 2) Geospatial Data Analysis, 3) Technical consulting in precision farming, 4) Organization and economics of precision farming, 5 Precision feeding and animal husbandry)   


Agricultural Computer Applications

ECTS Credit Points: 4
14hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
In this course, students will learn about the software packages most commonly used in precision agriculture. The student will learn basic software applications.

1. Excel basics - database management
2. QGIS basics
3. QGIS vector operations - points and lines
4. QGIS vector operations - polygons
5. QGIS raster operations
6 QGIS database operations
7. UAV imagery processing software
8. Vendor-independent precision agriculture software package
9. Elements of expert software
10. Online cloud-based farm management software
11. power and implement monitor basics
12. URH based RTK corrected monitors
13. Internet based RTK corrected monitors
14. Riska cattle management system

Literature
Required reading:
Anita Graser (2016): Learning QGIS Third Edition. Packt Publishing. pp: 207. ISBN 978-1-78588-033-9
Gábor Farkas (2017):Practical GIS Packt Publishing. pp: 417. ISBN 978-1-78712-332-8
Recommended reading:
Kurt Menke, Richard Smith Jr., Luigi Pirelli, John Van Hoesen (2015): Mastering QGIS. pp: 420,. ISBN 978-1-78439-868-2


Geospatial Data Analysis

ECTS Credit Points: 5
28 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The general aim of the course is to acquaint students with GIS data, data collection and management methods. During the course the student gets acquainted with the spatial databases with different topics (soil science, topography, hydrometeorology, crop production and animal husbandry, etc.).
The general aim of the teaching of the subject is to acquaint the students with the basic concepts of geoinformatics and to give an insight into the practice of the design and operation of geographic information systems. The student gets acquainted with the most important applications of the GIS in relation to the environmental aspects. During the course, students will be prepared to be able to perform tasks in the fields of general agricultural economics and precision agriculture with a GIS approach and a set of solutions.

1: Subject and classification of surveying and geodesy. Units for measuring length, area and angle. Principle of location. Plane measurement points and their marking.
2. Horizontal plan measurements, horizontal angle measurement. Area surveying (in rectangular and polar coordinate systems), length and distance measurement. The national triangulation network.
3. The principle of leveling, the leveling point network. Base point, longitudinal and cross section leveling. Area leveling, processing of area leveling data.
4. Map and projection knowledge, map orientation.
5. Global Positioning Systems, GNSS network: GPS, Beidou, GLONASS, Galileo systems.
6. Spatial models, spatial concepts. Use raster and vector data models.
7. Structure of GIS data systems.
8. Surface and subsurface spatial database construction and related analyzes.
9. Spatial databases on the Internet, data warehouses, metadata.
10. Thematic maps: data collection and processing, spatial analyzes I .: topography and surface models.
11. Thematic maps: data collection and processing, spatial analyzes II .: hydrometeorological and soil mapping.
12. Construction of field, horticultural and animal husbandry database.
13. Geoinformatics model of one-factor decision making systems.
14. Applied, complex, multifactor decision-making systems.

Literature
Required reading:
SIMLEY, J.: GIS for Surface Water: Using the National Hydrography Dataset, Redlands CA, ESRI Press, CROMPVOETS, Joep 2014: Building European Spatial Data Infrastructures, Redlands CA, 2018.
D. SMITH, N. STROUT, C. HARDER, Dr. S. MOORE, T. ORMSBY, T. Balstrøm: Understanding GIS: An ArcGIS Project Workbook, Redlands CA, 2017.
Recommended reading:
https://www.esri.com/en-us/industries/water/segments/water-resources


Technical consulting in precision farming

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the course is to introduce the planning, technical advice and operational tasks of precision agriculture processes. Students will be able to design, implement and monitor sustainable, environmentally sound precision farming production technologies.

1. The process, procedure and cornerstones of precision advice. Introduction of precision farming on a farm. 
2. The importance of data in precision farming
3. The role and use of satellite imagery in precision farming
4. The process of precision soil sampling
5. Surface water management using precision technology
6. Fertility maps as a basis for technological planning
7. Precision soil tillage and deep tillage consulting
8. Precision nutrient management advisory system
9. Precision meteorological station network and the data that can be derived from it
10. Technological background of precision irrigation
11. Machine operation
12. The role of drones in precision farming
13. Precision advisory services systems I.
14. Precision advisory services systems II.

Literature
Required reading:
D. Kent Sharon, David E. Clay, Newell R. Kitchen (2020): Precision agriculture basics. American Society of Agronomy. 272 pp. ISBN: 0891183663
Recommended reading:
Zhang Qin (2015): Precision agriculture technology for crop farming. Apple Accademic Press Inc. 374 pp. ISBN: 9781482251074


Organization and economics of precision farming

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The objective of the course is to provide students with the basic concepts necessary for the economic evaluation of precision farming and in view of the significant investment needs, to enable them to apply the investment analysis in practice. They should be familiar with the importance, advantages and disadvantages of precision technologies and be able to carry out and evaluate economic calculations correctly. They should also be aware of the social and scientific aspects of technology.

1. Introduction to the requirements system, basic concepts of business. TE: Concepts, characteristics, creation, dissolution of enterprises: Classification of types of enterprises Size, activity Structure of the semester, necessary knowledge/ Calculation of production value, costs 
2. Basic concepts of production value and cost. TE. Factors determining the value of production, types of yield, types of prices, other factors affecting the value of production. Factors determining the cost of production, types of inputs	
3. Cost of production II, Cost of production calculation. TE: Cost of production, categories of cost of production, categories of income, interpretation of its calculation, factors influencing it.	Calculation of income, complex exercises on the basic concepts studied so far. 
4. Basic concepts related to income, TE: categories of income, how to calculate it, interpretation, factors influencing it.		
5. Basic concepts related to efficiency, TE: Categories of economic efficiency, interpreting productivity, demand, supply and income ratios, calculating average, marginal and surplus efficiency Complex exercises related to the basic concepts learnt so far 
6. Value chain management: production and service , TE: Characteristics of production and service, areas of production management.		
7. Optional test I. Depreciation calculations, Calculations of investment profitability 
8. Resources: fixed assets, TE: Categories of fixed assets, economic characteristics of a company. Groups of intangible, tangible and financial fixed assets, characteristics of maintenance and depreciation costs	
9. Investment analysis I., TE: The importance of the time value of money, its calculation Calculation of investment economics 
10. Investment analysis, the monetary value of time II., TE: Calculating NPV, IRR, PI, DDP, their correlations		
11. Resources: current assets, TE: Characteristics of inventories, receivables, short-term financial investments and cash. Examination of factors affecting the need for current assets.	Calculations related to current asset management 
12. Stock management
13. Basic concepts of human resource management, TE: Human resource management, Understanding human resource management, its influencing factors, understanding the characteristics of wage management.		
14. Enterprise planning

Literature
Required reading: Slides of the lectures
Recommended reading:
Richard A. Brealey, Stewart C. Myers, Alan J. Marcus: Fundamentals of Corporate Finance Third Edition UNIVERSITY OF PHOENIX. ISBN 0-07-553109-7. McGraw-Hill Primis Custom Publishing (pp. 33-109, 163-201, 339-407, 435-485)


Precision feeding and animal husbandry

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
One of the biggest challenges of today's livestock farming practice is the lack of adequate labour and the increase in the cost of living labour. Therefore, already at the end of the 1900s, the first sensors appeared that sought to replace employees who worked with inadequate dedication and attention (heat signaling systems in cows). Our knowledge of animal nutrition and the development of sensors, and the IT developments to connect this information, have now made it possible to develop much more complex systems, thereby reducing the demand for a living workforce. Within the framework of the course, students will learn about the physiological basics of precision feeding, the basics of precision animal husbandry technologies, the individual sensors, their operation, their use, and the technologies already used.

1. Protein evaluation systems of farm animals 
2. Energy evaluation systems of farm animals 
3. Role of bioactive substances and performance enhancers. 
4. Modeling physiological processes and production responses 
5. Precision compound feed production technologies
6. Precision sensors and technologies 
7. Data collection and processing techniques 
8. Precision technologies in dairy dairy farming 
9. Precision technologies in beef cattle farming and sheepherds 
10. Precision pig farming 
11. Different  use of sensors and techniques in poultry farming 
12. Sensors and automatic monitoring systems for horses 
13. Sensors and automatic monitoring systems for companion animals 
14. Consultation

Literature
Required reading:
Berkmans (2022) Avances in precision livestock farming. Burleigh Dodds Series in Agricultural Science: no. 105, UK
E. Van Erp-Van der Kooij (2021) Precision technology and sensor applications for livestock farming and companion animals. Wageningen Academic Publisher, NL
Recommended reading:
Course material, relevant scientific publications.


Knowledge topic: Remote sensing, geolocation data collection devices
Credit range (5-15 cr.): 9 cr.
Courses: 1) Precision Agr Data Mapping, 2) Use of Soil and Plant Sensors in Crop Production
   

Precision Agr Data Mapping

ECTS Credit Points: 4
14 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Within the framework of this course, students will learn the basic knowledge and data sources needed to produce thermal maps. They will also learn about different data formats and their conversion into databases. Students will learn the steps to produce differentiated input maps.

1. Geodesy basics, applied projection systems
2. Positioning systems
3. GIS basics
4. Vegetation indices
5. Use of vector-based data sources
6. Interpolation procedures
7. Production of maps from soil sample data with GPS coordinates
8. using vector data for map production
9. production of raster-based satellite and UAV-based maps
10. Production of maps for precision soil sampling
11. Use of yield data for mapping
12. Precision water management mapping
13. Production of soil patch maps based on multiple data sources
14. Use of maps from multiple data sources for input differentiation

Literature
Required reading:
Qin Zhang. (2016): Precision Agriculture Technology For Crop Farming. CRC Press, Chapter 2 Sensing Technology for Precision Crop Farming, Chapter 2 Sensing Technology for Precision Crop Farming.; Chapter 7 Site-Specific Nutrient Management; Chapter 8 Precision Water Management  ISBN: 978-1-4822-5108-1
Recommended reading:
Hamid Reza Pourghasemi (2019): Spatial Modeling in GIS and R for Earth and Environmental Sciences. Elsevier, pp: 766. ISBN: 978-0-12-815226-3
Marie-Josee Fortin, Mark R. T. Dale (2005): Spatial Analysis, Cambridge University Press. pp: 380. ISBN: 978-0-511-11135-8
Brett Whelan, James Taylor (2013): Precision Agriculture for grain production systems. Chapter 6 Making and interpreting maps for Precision Agriculture. ISBN: 9780643107489


Use of Soil and Plant Sensors in Crop Production

ECTS Credit Points: 5
42 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
In this subject of Soil and Plant Sensors, students will learn about the operation and applicability of proximal and remote sensing sensors used in precision agriculture. During the semester, students also use soil-organic matter, conductivity, pH and other proximity sensors, as well as the processing of sensor data.

Lecture:
1.  Introduction to sensor operation, basics of microcontroller programming
2. Principle of operation of optical sensors, electromagnetic spectrum, the phenomenon of absorption and reflectance
3.  Structure, the principle of operation and definable soil parameters of optical proximal soil sensors.
4.  Structure, the principle of operation and determinable soil parameters of potentiometric proximal soil sensors.
5.  Operating principle of electrically conductive based soil sensors and definable soil parameters.
6.  Structure and operation of proximal plant sensors
7. Application of IoT for proximal sensors, possibilities of automation in precision agriculture.
8.  Moving sensor platforms for proximal sensors and their role in precision agriculture
9.  Remote sensing technologies for data collection (satellites, UAVs) in precision agriculture
10.  Organize sensor data and create databases
11.  Basics of GIS
12.  Analysis of soil and vegetation indices and maps
13.  Further Opportunities and Future for the Development of Soil and Plant Sensors
14.  Writing a test

Practice:
1-2. Practical application of programming knowledge related to sensor operation
3-4. Establishment and application of a simple soil moisture sensor
5-6. Create and use a simple optical sensor
7-8. Possibilities of connecting the sensors to other devices and connecting them to the Internet
9-10. Processing of data provided by sensors
11-12. Analysis of soil and vegetation maps
13-14. Application of sensors in practice.

Literature
Required reading:
Ruth Kerry, Alexandre Escolà, Sensing Approaches for Precision Agriculture, Springer, 2021, ISBN: 978-3-030-78433-1
Alexandru Mihai Grumezescu, New Pesticides and Soil Sensors, Elsevier, 2017, London, United Kingdom, ISBN: 978-0-12-804299-1
Recommended reading:
Ian R. Sinclair Sensors and Transducers, Newnes, Oxford, Great Britain 2001, ISBN: 0750649321


Knowledge topic: Precision farming technologies
Credit range (30-40 cr.): 31 cr.
Courses: 1) Agricultural mechanics and robotics, 2) Intro to Precision Agriculture and Lab, 3) Farm Machinery System Management, 4) Climate Risk Management and Precision Agriculture, 5) Crop Management with Precision Farming, 6) Electrical Diagnostics for Farm Machinery, 7) Project work 


Agricultural mechanics and robotics

ECTS Credit Points: 3
28 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of the education is for the students to have the necessary technical knowledge for agricultural production, to get acquainted with the basics of agricultural mechanization: the structure and the operating of the machines, the different types, application areas and conditions of agricultural machines and implements. Students will gain knowledge in robotics and precision technology.

1. Tractors I. - Transmission system
2. Tractors II. - Tractor-implement connection
3. Basics of precision agriculture and robotics
4. Mechanization of tillage
5. Mechanization of nutrient management
6. Mechanization of sowing
7. Technical knowledge of plant protection
8. Mechanization of harvesting
9. Basics of precision animal husbandry
10. Cattle breeding machines, equipment, buildings I. - Dairy farming
11. Cattle breeding machines, equipment, buildings II. - Milking parlors, milking machines, milking robots
12. Cattle breeding machines, equipment, buildings III. - Beef cattle breeding
13. Pig and poultry farming machines, equipment, buildings
14. Sheep and horse breeding machines, equipment, buildings

Literature
Required reading:
J. B. Jones (2003): Agronomic handbook – Management of Crops, Soils and Their Fertility. ISBN 0-8493-0897-6


Intro to Precision Agriculture and Lab

ECTS Credit Points: 4
28 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Students will acquire a basic knowledge of precision agriculture. They will learn about the concept of precision agriculture, its development, characteristics, technical conditions, technological elements, economic and environmental impact. Students will gain an insight into the operation of a field crop farm where all the elements of precision farming are applied.

1. Definition and characteristics of precision farming
2. Comparison of conventional and precision farming
3. Positioning and navigation systems
4. Soil mapping
5. Technical background of precision farming
6. Precision farming technologies
7. Precision growing of vegetables, vines and fruit
8. Precision livestock production
9. Use of drones in precision farming
10. Economic impact of precision farming
11. Environmental impacts of precision farming, climate risk mitigation
12. Precision farming prevalence and practices in foreign countries
13. Case study of a precision farming enterprise
14. Future perspectives of precision farming

Literature
Required reading:
D. Kent Sharon, David E. Clay, Newell R. Kitchen (2020): Precision agriculture basics. American Society of Agronomy. 272 pp. ISBN: 0891183663


Farm Machinery System Management

ECTS Credit Points: 5
28 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The aim of teaching the subject is to acquaint students with machines, equipment and buildings of crop production. By completing the subject, students will be able to operate and participate in the operation of plant production works through their theoretical and practical knowledge

1. Mechanical works, tractors and implements of crop production farms I.
2. Mechanical works, tractors and implements of crop production farms II.
3. Organizational aspects of agricultural farms I.
4. Organizational aspects of agricultural farms II.
5. Maintenance, repair and storage of agricultural machinery I.
6. Maintenance, repair and storage of agricultural machinery II.
7. Typical costs of machine operation I.
8. Typical costs of machine operation II.
9. Legal conditions of machine operation affecting machines and machine stores I.
10. Legal conditions of machine operation affecting machines and machine stores II.
11. Personal legal conditions of machine operation I.
12. Personal legal conditions of machine operation II.
13. Operating characteristics of precision agriculture, documentation I.
14. Operating characteristics of precision agriculture, documentation II.

Literature
Required reading:
D. Kent Sharon, David E. Clay, Newell R. Kitchen (2020): Precision agriculture basics. American Society of Agronomy. 272 pp. ISBN: 0891183663
J. Stafford, A. Werner (2003): Precision Agriculture, Wageningen Academic Publishers ISBN: 9789076998213


Climate Risk Management and Precision Agriculture

ECTS Credit Points: 4
28 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
At present, adverse weather extremes, drought and water scarcity caused by climate change are critical constraints to crop growth and development, yields and quality worldwide. The aim of this course is to provide students with a comprehensive understanding of the impact of climate change on crop production. They will learn about soil and crop sensors that can be used to predict adverse weather impacts. Learn about new technological processes and innovations to optimize production costs and reduce climate risk.

1. climate change - water use efficiency, drought tolerance
2 Climate change - heat stress
3 Climate change - soil fertility 
4. soil and plant sensors in precision agriculture I.
5. Soil and plant sensors in precision farming II.
6. Plant biology responses to water scarcity - stomatal conductance
7. Plant biology responses to water deficit - leaf temperature
8. Plant biology responses to water deficit - leaf area change
9. Plant biology responses to water deficit - chlorophyll decline
10. Drought and heat stress interaction responses - phenological phases
11. Precision technologies for climate change mitigation I.
12. Precision technology solutions for climate change mitigation II.
13. Use of location-based systems
14. Practical experience with soil and plant sensors in precision maize production

Literature
Required reading:
Nagy J. Maize Production 2008. Akadémia Kiadó. ISBN: 9789630586368
Pepó P. – Csajbók J. 2013. Integrated Crop Production.  University of Debrecen, Service Sciences Methodology Centre
Nagy J – Rátonyi T. 2013. Soil Cultivation and Land use. University of Debrecen, Service Sciences Methodology Centre
Recommended reading:
Birkás M. 2017. Földművelés és földhasználat. Mezőgazda Kiadó, Budapest.
Huzsvai L.–Rajkai K.–Szász G. 2004. Az agroökológia modellezéstechnikája. Egyetemi jegyzet. Debrecen. 
Nagy J. (szerk.): 2021. Kukorica. A nemzet aranya. Élelmiszer, takarmány, bioenergia. Szaktudás Kiadó, Budapest.
Ángyán I. – Menyhért Z. 1997. Alkalmazkodó növénytermesztés, ésszerű környezetgazdálkodás. Mezőgazda Kiadó, Bp.
Berzsenyi Z. 2013. Növénytermesztés.  Környezeti, növekedési és termésreakciók. Agroinform Kiadó, Budapest.


Crop Management with Precision Farming

ECTS Credit Points: 5
28 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The general aim of teaching the subject is to provide a comprehensive understanding of the current situation, expected directions, and need for precision agriculture. Students will acquire the latest theoretical and practical knowledge in the application of precision and site-specific technologies. We present the latest modern technologies in a variety of ways, guidance and automatic steering systems for site-specific and chlorophyll content based nutrient replenishment. The course introduces the precision field and horticulture plant protection, precision sowing and demonstrates fleet management systems.

1. The future of crop production. The concept of precision crop production.
2. Comparison of conventional and precision crop production.
3. Basic principles of satellite positioning.
4. How gps works, how dgps works.
5. Basic concepts of GIS.
6. Operations with spatial objects.
7. Spatial heterogeneity in crop production.
8. Power and implement optimization in precision crop production.
9. Precision soil sampling in crop production.
10. Precision sowing technology technologies in crop production.
11. Precision nutrient management in crop production.
12. Precision plant protection in crop production.
13. Precision technological elements in the harvesting of field crops.
14. Determining the heterogeneity of crop elements

Literature
Required reading:
D. Kent Shannon, David E. Clay, Newell R. Kitchen (2018): Precision Agriculture Basics. 265. p. Print ISBN:9780891183662 Online ISBN:9780891183679 |DOI:10.2134/precisionagbasics, American Society of Agronomy Crop Science Society of America Soil Science Society of America 
Recommended reading:
Hermann J. Heege (2013): Precision in Crop Farming. 356 p. ISBN: 9400767595. Springer


Electrical Diagnostics for Farm Machinery

ECTS Credit Points: 5
28 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: colloquium
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Within the framework of the course, the student will learn about the diagnostic methods and procedures of the instruments used in precision agriculture. This knowledge is essential for future agricultural production. The aim of the course is to summarise the basic measurement and diagnostic knowledge and concepts that the student will encounter in his future working environment. 
The student will gain a basic understanding of the construction of precision instruments and the operating processes and communication channels of the various sensor systems. During the course of the training, the student will develop his/her knowledge of data collection, data processing and data analysis, which will also be essential in his/her future work, as it will contribute to the identification and solution of possible technical-informatics problems

1. Basic knowledge of metrology
2. Basic mechatronics
3. Electronic measuring instruments
4. Digital measuring instruments
5. Basics of diagnostics
6. Diagnostic systems and their communication
7. Advanced testing and diagnostic tools and methods
8. Data collection methodology
9. Data collection tools
10. Data transmission tools
11. Data storage tools
12. Data analysis and evaluation using artificial intelligence
13. Data archiving
14. Quality management systems, knowledge of standards

Literature
Required:
Atkinson Jack (2020): Agricultural Machinery and Technologies. Larsen & Keller Education ISBN9781641724418 Tom Denton 2017: Automobile Electrical and Electronic System ISBN: 9780415725774- Tom Denton 2020: Advanced Automotive Fault Diagnosis ISBN: 9780367330521
Bonnic Allan 1998: Vehicle Electronic Systems and Fault Diagnosis ISBN: 9780415503013


Project work

ECTS Credit Points: 5
14 hour(s) lecture and 56 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
Within the framework of the course, the student will learn about the diagnostic methods and procedures of the instruments used in precision agriculture. This knowledge is essential for future agricultural production. The aim of the course is to summarise the basic measurement and diagnostic knowledge and concepts that the student will encounter in his future working environment. 
The student will gain a basic understanding of the construction of precision instruments and the operating processes and communication channels of the various sensor systems. During the course of the training, the student will develop his/her knowledge of data collection, data processing and data analysis, which will also be essential in his/her future work, as it will contribute to the identification and solution of possible technical-informatics problems

1. Basic knowledge of metrology
2. Basic mechatronics
3. Electronic measuring instruments
4. Digital measuring instruments
5. Basics of diagnostics
6. Diagnostic systems and their communication
7. Advanced testing and diagnostic tools and methods
8. Data collection methodology
9. Data collection tools
10. Data transmission tools
11. Data storage tools
12. Data analysis and evaluation using artificial intelligence
13. Data archiving
14. Quality management systems, knowledge of standards

Literature
Required reading:
Nagy, János és Rátonyi, Tamás (2013): Soil Cultivation and Land Use University of Debrecen, Service Sciences Methodology Centre pp: 159.
Pepó, Péter Csajbók, József (2013): Integrated Crop Production I. & II. & III


Other compulsory subjects: Language training
Credit range (6 cr.): 6 cr.
Courses: 1) Technical foreign language I., 2) Technical foreign language II.


Professional Language Skills I.

ECTS Credit Points: 3
0 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The general aim of the internship is to provide students with knowledge corresponding to the level of the complex secondary language examination defined by the Common European Framework of Reference (CEFR) in all four main language skills. At this level, the language user can understand the main message and important information of more complex general and technical texts. Able to compose detailed and clear texts orally and in writing on the required general and professional language topics. In order to achieve these goals, during the course, students will acquire a significant vocabulary on the general topics required for the language exam, as well as become acquainted with the most important agricultural specializations in a foreign language and acquire the specific vocabulary of the field.
In the first semester, students review, practice, and deepen the structures that form the backbone of English grammar, which are necessary for further professional language studies and to enable students to participate effectively in conversation on general and subject-related topics at the end of the course. Among the language skills, special emphasis is placed on the comprehension of written and audible text, the development of speaking skills and writing skills.

1. Level assessment, orientation, introduction, professional goals
2. Systematic overview of verb tenses Family 1. external, internal properties, characterization
3. Practice of verb tenses, Family holidays, Historical overview of agriculture 1.
4. Practice of verb tenses, Comparison of place of residence, types of dwellings, comparison of urban-rural existence, Historical overview of agriculture 2.
5. Passive structure, Housing, household costs, housing, housing equipment, Historical overview of agriculture 3.
6. Passive structure, Work 1. (prestige of works, fashionable professions), Sectors of Hungarian agriculture
7. Mid-term test, assessment of the knowledge and skills acquired so far (business) correspondence required for the language exam: inquiry, request for quotation
8. Auxiliary verbs 1., Work 2. (mental and physical work, unemployment), Energy, agricultural equipment and machinery
9. Mode Aids 2., Job 3., Job Interviews, Energy, Agricultural Equipment and Machinery
10. Conditional Modals 1, Learning 1. (Continuing Education Plans, School Experiences), Renewable Energy Sources 1.
11. Conditional Modals 2, Learning 2. (schooling traditions, school types), Renewable Energy Sources 2.
12. Reported speech 1., Agenda, Environment 1.
13. Reported speech 2., Environmental protection 2., Writing a letter from friends and readers
14. End-of-semester test, written and oral assessment of knowledge and skills acquired during the semester

Literature
Oxford Exam Excellence. CUP, 2006
Channel your English.Upper- intermediate, MM Publication
Jones: New Progress to First Certificate. CUP 1997
To the Top 3, MM publication
Neil O’ Sullivan, James D. Libbin:Career path: Agriculture Express Publishing 2011. 40 oldal, ISBN: 978-1-78098-378-3
Online materials: www.bbc.com , www.agendaweb.org, www.nationalgeographic.com


Professional Language Skills II.

ECTS Credit Points: 3
0 hour(s) lecture and 42 hour(s) seminar per semester
Type of exam: practical grade
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content 
The general aim of the exercise is to lay the foundations for achieving the level of the intermediate general language test set by the Common European Framework of Reference (CEFR) in reading, writing, speaking and listening comprehension. At this level, the language user can understand the main message and more important information of more complex texts (including technical texts). Able to create detailed and clear text on expected topics. He is constantly communicating with his native-speaking partner, uses general and professional language vocabulary appropriately, can argue, express opinions, and take a stand.

1. Exercise of B2 level complex test language exam tasks, Comprehension of written and heard text, speaking skills, writing skills
2. Repetition and practice of grammatical elements reviewed in the first semester, Leisure 1. (hobby, keeping pets), Soils, soil science
3. Infinitive Leisure 2. (cinema, theater, concerts, exhibitions, reading), Cereal production in different parts of the world
4. Gerund, Leisure 3., Sports, Grain growing in different parts of the world
5. Comparison of Infinitive and Gerund, Telecommunications (mobile phone, computer), Horticulture, vegetable and fruit producing
6. Infinitive and gerund structures, exercise, Meal 1., Gardening, vegetable and fruit growing
7. Mid-term test, assessment of the knowledge and skills acquired so far required for the language exam, (business) correspondence: complaint letter, reply to complaint letter
8. Participle 1., Healthy Eating, Recipes, Application of Agricultural Technologies 1.
9. Participle 2., Healthy lifestyle, Use of agricultural technologies 2.
10. Relevant adverbs, relevant pronouns, Diseases, at the doctor, Application of agricultural technologies 3.
11. Adjective adverbs (target adjectives, adjectives and permissive adverbs), Services 1., Plant protection
12. Nouns, pronouns, Services 2., Genetics, GMO food
13. Adjectives, enhancement, summary, practice, Repetition and practice of general and professional topics taken during the semester, situational dialogues, student's independent topic
14. End-of-semester test, written and oral assessment of knowledge and skills acquired during the semester

Literature
Tímár Eszter: Words, words, words. Tematikus angol szókincsgyűjtemény. Nemzeti Tankönyvkiadó
Norman Coe, Mark Harrison, Ken Paterson : Oxford Angol Nyelvtan
Andrew Jenkins-Murphy: Language of Agriculture
Némethné Hock Ildikó:1000 questions, 1000 answers. Társalgási gyakorlatok az angol „A” típusú
nyelvvizsgákhoz
Oxford Exam Excellence. CUP, 2006
Channel your English.Upper- intermediate, MM Publication
Jones: New Progress to First Certificate. CUP 1997
To the Top 3, MM publication
Neil O’ Sullivan, James D. Libbin: Career path: Agriculture Express Publishing 2011. 40 oldal, ISBN: 978-1- 78098-378-3
Online materials: www.bbc.com , www.agendaweb.org, www.nationalgeographic.com


Knowledge topic:  Optional courses
Credit range (min. 10 cr.): 10 cr.
Courses: 1) Precision vegetable production, 2) Operation of agricultural drones, 3) Maize production, 4) Plant production decision support models, 5) Environmental risk analysis and impact assessment, 
6) Precision tillage and sowin, 7) Adaptive tillag, 7) Data sources in precision agriculture  


Precision vegetable production

ECTS Credit Points: 2
14 lecture / 14 seminar pemester, and the total number: 28 hours in the given semester.
Type of exam: practical grade
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.

Summary of content : 
Possibilities of using site-specific information technology tools based on GPS positioning in vegetable production. Knowledge of soil properties to select the right place to grow, adapting to the needs of the given vegetable species. Site-specific agrotechnical interventions for different crop species to ensure sustainability and profitability.

1. The concept of precision vegetable production. The role of information in precision farming
2. Precision Horticultural Technologies - Precision Farming and Biological Foundations
3. Product specifications for precision vegetable seeds. Tasks and objectives to be solved in precision vegetable production
4. From soil preparation to harvest - tillage, sowing (plant number control, sowing depth maintenance), nutrient replenishment
5. Precision plant protection - weed sampling (weed patches, weed maps); weed detection systems, site-specific, infection-proportional spraying system, plant detection systems (drones, robots)
6. Harvest - production of yield maps; moisture content measurements; quality mapping,
7. Precision horticultural methods for more efficient vegetable production
8. Precision technological methods in the cultivation of leafy vegetables
9. Application of precision technologies in the cultivation of root vegetables
10. Precision technological methods in the cultivation of onions and legumes
11. Precision technological methods in the cultivation of Cucurbitaceae species
12. Precision technological methods in the cultivation of sweet corn
13. Use of precision tools in vegetable sprouting
14. Precision technological methods in the field and greenhouse cultivation of tomatoes and peppers

Literature:
-	Kaushik, P. Precision Vegetable Farming Technologies: An Update. DOI: http://dx.doi.org/10.5772/intechopen.97805
Recommended reading:
-	Addicott JE (2020) The Precision Farming Revolution. In: The Precision Farming Revolution. Springer, pp 1-35
-	R. Shamshiri R, Weltzien C, Hameed IA, J. Yule I, E. Grift T, Balasundram SK, Pitonakova L,
-	Ahmad D, Chowdhary G (2018) Research and development in agricultural robotics: A perspective of digital farming. 1-14. https://doi. org/10.25165/j.ijabe.20181104.4278



Operation of agricultural drones

ECTS Credit Points: 2
14 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: practical grade
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
The aim of teaching the subject is to acquaint students with the theoretical and practical knowledge related to the operation of agricultural drones. By completing the subject, students will be able to operate agricultural drones, plan fly missions, and evaluate results through their theoretical and practical knowledge.

1. Introduction to precision agriculture and imaging technology
2. Drone regulation, legal background, personal conditions required for UAV application
3. Types and structure of drones
4. Sensors and cameras required for agricultural drone image capture
5. Background knowledge of the preparation of monitoring plan
6. Vegetation indexes (bNDVI, GNDVI, TrueNDVI, TrueNDRE)
7. Possibilities of stitching the images taken during the recordings, operation of the programs used for stitching
8. The role of satellites in imaging
9. The basic conditions and settings for taking orthophotos
10. UAV route planning programs and knowledge for optimal selection
11. Orthophoto Data Processing I. (Sentera Fieldagent)
12. Orthophoto data processing II. (QGIS)
13. Orthophoto data processing III. (other programs)
14. The process of evaluating orthophotos

Literature:
Required reading: Felipe G. T., Antonio T. 2018. UAV-Based Remote Sensing Vol. 2. MDPI. ISBN 978-3-03842-856-5
Recommended reading: S. Liang, X. Li, J. Wang 2012. Advanced Remote sensing. ISBN: 978-0-12-385954-9


Maize production

ECTS Credit Points: 2
14 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
The aim of the course is to familiarise students with the importance of maize cultivation in the world economy, its domestic production and its potential uses. To learn about the morphology and development of maize. To learn the technology of precision maize cultivation and to be able to apply the technological elements and methods at a proficient level. Gain additional knowledge of the ecophysiological relationships of precision maize nutrient and water supply.

1. present and market of maize production
2. origin and history of maize cultivation
3. morphology and development of maize
4. the potential for maize improvement using traditional and precision methods
5. The importance of maize seed production
6. Climate and soil requirements of maize
7. Precision farming techniques: rotation, monoculture, 
8. Precision farming techniques: sowing, plant number
9 Precision farming: fertilisation
10. precision farming: plant care, harvesting
11. Irrigation of maize
12. quality parameters (moisture, starch, protein, oil content)
13. drying, storage and processing of maize
14. summary and practical approach to the whole growing cycle

Literature
Required reading:
C. Wayne Smith (Editor), Javier Betrán (Editor), Edward C. A. Runge (Editor): Corn: Origin, History, Technology, and Production. John Wiley & Sons, Inc. 2004 p: 968, ISBN: 978-0-471-41184-0
Nagy J. Maize Production 2008. Akadémia Kiadó. ISBN: 9789630586368


Plant production decision support models

ECTS Credit Points: 2
14 hour(s) lecture and 14 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
The subject matter includes an introduction to the structure of plant growth models, their data requirements and the importance of their application in the process of scientific understanding. The immediate aim of simulation crop production models is to describe the processes of a complex soil-plant-atmosphere system using mathematical tools and to simulate them using computers. The main advantage of simulation models is that they can be used to approximate processes within a complex system or to describe interactions between complex systems. The models allow the chronological monitoring of biomass, grain weight, leaf area, leaf number and phenophases for a given soil, nutrient supply and climate conditions. The main objective of the course is to present these models, their databases and their applications in the context of sustainability and precision farming technology. 

1. Physical and biological processes of the soil-plant-atmosphere system 
2. Development, history and structure of plant growth models (general part); importance of decision support models 
3. Structure of plant growth models and their data requirements 
4. radiative energy and mass transfer in soil, inside and above the plant stand; photosynthesis; plant evapotranspiration, plant water requirements 
5. Field measurements for the data requirements of the models, validation of the models 
6. climate change and plant growth: incorporation of climate models, their application in plant physiology models 
7. the relationship between tillage, sowing, plant care and harvesting: physiological impact of agrotechnology on the growth and development of crops, taking into account model results
8. model applications in precision farming, Application and use of sensor technology, remote sensing and IoT systems in models
9. Case study: studying the growth and development of a maize hybrid given different input data 
10. Case study: study of the growth and development of a wheat variety under different input conditions 
11. 12-14: Exercise: data processing in models

Literature
Recommended reading:
Castrignano, A., Buttafuoco, G., Khosla, R., Mouazen, A., Moshou D., Naud, O. 2020. Agricultural Internet of Things and Decision Support for Precision Smart Farming.Academic Press. 
Hoogenboom, G., Jones, J. W., Porter, C. H., Wilkens, P. W., Boote, K. J., Hunt, L. A. ,Tsuji, G. Y. (2010): Decision Support System for Agrotechnology Tranfer (DSSAT) Version 4.5 (CD-ROM), volume 1. Overview. University of Hawaii, Honolulu. Hoogenboom, G., Jones, J., Porter, C. H., Wilkens, P. W., Boote, K. J., Batchelor, W. D., Hunt, L. A., Tsuji, G. Y. (2003): Decision Support System for Agrotechnology Transfer (DSSAT) Version 4.0, volume 1. Overview. University of Hawaii, Honolulu.


Environmental risk analysis and impact assessment

ECTS Credit Points: 3
14 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
Fulfilling the course, students will know the potential sources of environmental risks, factors determining and controlling the exposition and transport processes within the ecological systems, and the methodology of environmental risk analysis, assessment and management. The students will be familiar with the EU legislation related to use of environment, and risk assessment for the sectors of agriculture, and the relevant best available techniques, to understand the environmental aspects of precision agriculture. 

1. Physical and biological processes of the soil-plant-atmosphere system 
2. Development, history and structure of plant growth models (general part); importance of decision support models 
3. Structure of plant growth models and their data requirements 
4. radiative energy and mass transfer in soil, inside and above the plant stand; photosynthesis; plant evapotranspiration, plant water requirements 
5. Field measurements for the data requirements of the models, validation of the models 
6. climate change and plant growth: incorporation of climate models, their application in plant physiology models 
7. the relationship between tillage, sowing, plant care and harvesting: physiological impact of agrotechnology on the growth and development of crops, taking into account model results
8. model applications in precision farming
9. 9 Application and use of sensor technology, remote sensing and IoT systems in models
10. Case study: studying the growth and development of a maize hybrid given different input data 
11. Case study: study of the growth and development of a wheat variety under different input conditions 
12. 12-14: Exercise: data processing in models

Literature
Required reading:
Best available techniques – guidelines: http://eippcb.jrc.ec.europa.eu/reference/
http://eippcb.jrc.ec.europa.eu/reference/BREF/IRPP_Final_Draft_082015_bw.pdf Recommended reading:
Áine Gormley, Simon Pollard, Sophie Rocks: Guidelines for Environmental Risk Assessment and Management. Cranfield University, 2011: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69450/pb13670-green-leaves-iii-1111071.pdf


Precision tillage and sowing

ECTS Credit Points: 3
14 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
Students will learn about soil conservation and how to mitigate the effects of climate change on crops. They will learn about the relationship between site specificities and precision farming conditions. They will learn about precision farming technologies and the associated operations.

1. The role of soil in precision farming. 
2. Determination of soil heterogeneity in the field and soil management solutions. 
3. Soil management objectives. Operational elements and procedures of soil tillage. Factors affecting tillage quality and changes in soil condition.
4. Tillage and maintenance. Basic tillage.
5. Conventional and moisture-saving tillage systems.
6. Melioration tasks in soil cultivation, the need for deep tillage of soils and how to implement it.
7. Strip tillage and seeding.
8. Precision methods of sowing.
9. Variable rate drilling, intercropping and depth delimitation.
10. Soil cultivation in the crop stand, intercropping
11. Precision solutions for soil improvement, level cultivation.
12. Learning practical solutions and applications.
13. Technical solutions for precision tillage.
14. Application of sensor technology to support precision seeding.

Literature
Required reading:
Pekrun C, Kaul H.P, Claupein W. (2003) Soil Tillage for Sustainable Nutrient Management. In: El Titi (ed) Soil tillage in Agroecosystems. CRC Press, Boca Raton. ISBN: 13: 978-0849312281
Coughenour C.M., Chamala S. (2000) Conservation Tillage and Cropping Innovation. Iowa State University Press, Ames, Iowa. 360 pp. ISBN: 978-081381947
Rattan Lal, Stewart B.A. Soil-Specific Farming. CRC Press. 400pp. ISBN: 978-1-4822-4534-9


Adaptive tillage

ECTS Credit Points: 3
14 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
Students will gain knowledge on how to improve and protect soil quality and the interrelationship between site, mechanisation and management conditions. They will learn the technological methods of soil cultivation to create soil conditions for safe crop production and to mitigate the adverse effects of climate change. They will learn about degradation processes that threaten soil conditions, methods of soil condition assessment, the characteristics of conventional and adaptive conservation tillage, their effects on soil and the environment, and tillage methods to prevent environmental damage.

1. The concept, purpose, function and importance of soil cultivation. Soil degradation processes that threaten soil
2. Relationship between tillage and soil condition
3. Soil testing tools and methods for planning and testing the quality of soil cultivation
4. operational elements and procedures of soil tillage
5. Traditional tillage systems and their characteristics
6. Adaptive, environmentally friendly tillage systems and their characteristics
7. New tillage trends and systems
8. guidelines for the cultivation of areas subject to erosion and deflation
9. guidelines for the cultivation of brown forest soils and chernozem soils
10. Guidelines for the cultivation of saline and grassland soils
11. guidelines for the cultivation of extreme skeletal and moorland soils
12. Moisture-saving tillage systems
13. Aspects of planning and implementing deep tillage
14. Precision tillage management and implementation

Literature
Required reading:
Birkás M. (2014): Book of soil tillage. Szent István University Press, Budapest. 322 pp. ISBN: 978-963-269-447-4
Recommended reading:
Coughenour C.M., Chamala S. (2000) Conservation Tillage and Cropping Innovation. Iowa State University Press, Ames, Iowa. 360 pp. ISBN: 978-081381947


Data sources in precision agriculture

ECTS Credit Points: 3
14 hour(s) lecture and 28 hour(s) seminar per semester
Type of exam: practical grade 
Course classification: optional
Requirements:
- for signature: Attendance at lectures is recommended, but not compulsory. Participation at practice is compulsory. Students must attend the practice classes and may not miss more than three times during the semester. In case a student does so, the subject will not be signed and the student must repeat the course. Attendance at practice classes will be recorded by the professor.
- for a grade: written exam

Summary of content :
The student will become familiar with the available data sources and data formats in precision farming and learn the basics of precision agriculture database management.

1. GNSS data usability
2. Manual measurement data with GNSS coordinates
3. Historical table data
4. installed ground sensor data
5. Installed crop sensor data
6. Laboratory plant and soil data
7. Force and implement data
8. crop quality data from harvester
9. UAV data
10. Satellite data
11. Contact and non-contact soil scanner data
12. meteorological data in precision agriculture
13. Data integration in precision agriculture
14. Animal farm data

Literature
Required reading:
Qin Zhang. (2016): Precision Agriculture Technology For Crop Farming. CRC Press, Chapter 2 Sensing Technology for Precision Crop Farming, Chapter 2 Sensing Technology for Precision Crop Farming.; Chapter 3 Data Processing and Utilization in Precision Agriculture ISBN: 978-1-4822-5108-1
Brett Whelan, James Taylor (2013): Precision Agriculture for grain production systems Chapter 3 Hardware for Precision Agriculture., Chapter  5 Data management for Precision AgricultureISBN: 9780643107489
Recommended reading:
Krishna K.R. (2013): Precision Farming Soil Fertility and Productivity Aspects ISBN: 978-1-4665-7829-6
Hermann J. Heege (2013): Precision in Crop Farming Site Specifi c Concepts and Sensing Methods: Applications and Results pp: 361 ISBN 978-94-007-6760-7


Internship requirements

The internship is an internship lasting at least four weeks as defined in the training curriculum. It has to be done during summer – after the 2nd semester. The internship course must be signed up for via the NEPTUN study registration system in the fall semester (3rd semester). The placement has to be approved by the course leader before the commencement of the internship.
Thesis

A Thesis is the creative elaboration of a professional task in written form. By solving the task, the student relies on his/her studies using national and international literature under the guidance of an internal and external supervisor (referee). By solving the task, the student certifies that he/she is capable to apply the acquired knowledge in practice and to summarize the completed work and its results in a professional way, to solve the tasks related to his/her topic creatively and to complete individual professional work. By preparing and defending thesis students who complete the graduate program prove that they are capable of the practical applications of the acquired skills, summarizing the work done and its results in a professional way, creatively solving the tasks related to the topic and doing individual professional work. The faculty academic calendar sets the thesis submission deadline.
A student in the master program has to prepare a thesis as a prerequisite of the final exam. The requirements of the thesis content, the general aspects of evaluation and the number of credits assigned to the thesis are determined by the requirements of the program. In the program the credits assigned to the thesis is 30.

The thesis topics are announced by the departments for the students. A thesis topic can be suggested by the student as well and the head of department assigned shall decides on its acceptance. 

Thesis is evaluated by the referee, and it is evaluated and qualified individually by the department. The Head of the Department makes suggestion on its qualification to the Final Exam Board.

If thesis is evaluated with a fail mark by the referee, and the student is not allowed to take the final exam and is supposed to prepare a new or modified thesis. The student has to be informed about it. Conditions on resubmitting the thesis are defined by the program coordinator.







Final examination (Final Exam)

Students having obtained the pre-degree certificate will finish their studies by taking the final exam. Final exam can be taken in active student status in the forthcoming exam period after gaining the pre-degree certificate then after termination of student status in any exam period within two years according to the valid education requirements. After the fifth year of the termination of student status the candidate is not allowed to take the final exam. Only students who do not have outstanding charges are allowed to take the final exam. (E.g.: Students who obtained a pre-degree certificate until 1 September 2020 can take the final exam until 1 September 2022.)
A student having obtained the pre-degree certificate (absolutorium) will finish his/her studies training by taking the final exam. A final exam is the evaluation and control of the knowledge and skills acquired in tertiary education during which the candidate has to certify that he/she is able to apply the obtained knowledge in practice.
A final exam can be taken in the forthcoming exam period after obtaining the pre-degree certificate. The Department announces two final exam dates in a year, one at the beginning of January and one at the end of June. A final exam has to be taken in front of the Committee on the fixed date. If a candidate does not pass his/her final exam by the termination of his/her student status, he/she can take his/her final exam after the termination of the student status on any of the final exam days of the relevant academic year according to existing requirements on the rules of the final exam.
The Final exam consists of two parts according to the curriculum.
1) Written and oral exam on the given topics.
2) Thesis Defence (a presentation of the thesis, answering questions, comments then answering questions based on the knowledge related to the thesis topic)

A final exam can be started if the candidate can be submitted to the final exam on the basis of definite opinion of the referees. The two parts must be held on the same day.
The parts of the final exam are evaluated on a five-point scale by members with voting rights in the Final Exam Board. The final grade for the final exam will be decided on by voting in a closed sitting after the final exam, then. In case of equal votes, the committee chair will make the decision. Final exam results will be announced by the committee chair. Results of the final exam and thesis defence will be announced at the end of the given exam day (when all candidates finished final exam and thesis defence on the given day). A note of the final exam will be taken.

Improving failed final exam 
If a thesis is evaluated with a fail mark by the Final Exam Board a final exam has to be retaken with a new or modified thesis.
If any of part if the final exam is a fail it must be retaken according to the existing rules of the university. Final exam can be retaken twice. The ensuing final exam period is the soonest that the re-sit is allowed.

Final exam board 
Committee chair and members of the committee are called upon and mandated by the dean with the consent of the Faculty Council. They are selected from the acknowledged internal and external experts of the professional field. Traditionally, it is the chair and in case of his/her absence or indisposition the vice-chair who will be called upon, as well. The committee consists of – besides the chair – at least one member (a professor, an associate professor or college professor) and at least two questioners (instructors) and the examiner. In controversial cases the chair makes the decision. The mandate of a Final Examination Board lasts for three years. The division of the candidates to the mandatory final exam board is announced by the Registry Office.

DIPLOMA

Within 30 days of the successful final exam the diploma is issued and given out by the Faculty at the graduate’s special request. Otherwise, the diploma will be awarded to him/her at the graduation ceremony of the Faculty.
The diploma is an official document decorated with the coat of arms of Hungary which verifies the successful completion of studies in the graduate program. The diploma contains the following data: name of HEI (higher education institution); institutional identification number; serial number of diploma; name of diploma holder; date and place of his/her birth; level of qualification; training program; specialization; mode of attendance; place, day, month and year issued. Furthermore, it has to contain the dean’s (or vice-dean’s) original signature and the seal of HEI. It has to contain the dean’s (in case of being prevented from attending the vice- dean for educational affairs) original signature and the imprint of the official stamp of the tertiary institute.
At the graduate’s special request a certificate on the completion of studies is issued. The document does not contain any reference to qualification, it merely proves that the candidate has taken a successful final exam. The Faculty keeps a record of the certificates issued.
Calculation of a diploma grade according to this formula:
The qualification of the diploma is the simple arithmetic average results of the weighted academic average of all semesters of the given training, the result of the oral complex final exam, and the thesis.
Grade=(A+B+C)/3, where
A: Weighted academic average of all semesters of the given training
B: Grade of the oral complex final exam
C: Grade awarded for defending the thesis  
On the basis of the calculated average grade the classification of the award: Outstanding	4,81 – 5,00
Excellent	4,51 – 4,80
Good	3,51 – 4,50
Satisfactory	2,51 – 3,50
Pass	2,00 – 2,50
Award with Honour
An Award with Honour is permitted where a student obtained grade 5 in all subjects of the final exam. The average of thesis grade, his/her exam grades and mid-semester grades during his/her studies is at least 4.00. Moreover, he/she is not permitted to have a grade worse than grade 3 during his/her studies.
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Operation of agricultural drones



Dr. András Tamás

Precision tillage and sowing

Mechanical konwledge



Animal physiology Novotniné Dr. Gabriella Dankó

Precision vegetable production Takácsné Dr. Mária Hájos

Weekly practical assignment

Weekly practical assignment



Environmental management



Dr. Andrea Karcagi-Kováts

Technical writing in engineering Dr. Elza Kovács

Geospatial data analysis

Dr. Endre Harsányi

Dr. Erzsébet Karaffa

Takácsmé Dr. Mária Hájos

Plant patology

Communication

Coordinator: Dr. Tamás Rátonyi, associate professor

Use of soil and plant sensors in crop production Dr. Áron Béni

Dr. Péter Ragán

Hidraulics, pneumatics

2022. december 12.



Organization and economics of precision farming

Dr-  András Szabó

Management and organisational knowledge Dr. Anita Pierog

Dr. András Tamás

Dr. Szilvia Veres



Global food systems

Dr. Tamás Rátonyi

Crop production



Dr. Attila Bai



Dr. Csaba Juhász

Dr. András Fehér

Principles of microeconomics

Dr. István Komlósi

Total number of credits for free choice subjects

Total credits

Total number of lectures 14+17



14+16



13+19



14+18

0 8

Internship

10



13+18



210



11+12

29 25 170

30



22

12

32

0

33

0

29

0

Dr. Béla Gombos

Dr. László Huzsvai

Total number of credits for compulsory subjects

Physical education

Thesis I.

Climate risk management and precision agriculture



Adaptive tillage Dr. Tamás Rátonyi



Dr. Anikó Nyéki

Technical consulting in precision farming Dr. Tamás Rátonyi

Dr. Péter Ragám

Crop management with precision farming

Quality management systems Dr. Ferenc Peles

Number of hours:

Electrical diagnostics for farm machinery Dr. Endre Harsányi

Dr. Péter Ragán

Precision feeding and animal husbandry

Project work

Precision agr data mapping

Farm machinery system management



Agricultural marketing and prices

Land use



Agrometeorology

Inorganic and organic chemistry

Animal husbandry

Intro to precision agriculture and Lab

Water management

Agricultural basics



Horticulture

Code Subject name

I. semester II. semester III. semester IV. semester V. semester VI. semester

Botany

Mathematics

14 14 14 14 14



Statistics

Microbiology

Integrated crop production

Agricultural mechnanics and robotics

Agricultural computer applications

Precision Agicultural Engineering BSc

Dr. Csaba Szabó

Physics

Dr. Péter Sipos

Agrochemistry Balláné Dr. Andrea Kovács

Plant physiology

Soil science Dr. Magdolna Tállai

Informatics

Dr. László Várallyai



Prime courses



Dr. Adrien Kakuszi-Széles

Dr. Isván Bácskai

Dr. János Tamás



Dr. Áron Béni



Dr. Sándor Kovács

Lecturer

19 26 22 22 30 30



VII. semester

12

Dr. László Radócz

Dr. András Szabó

14



Dr. Szilvia Kovács

Dr. Péter Ragán



Dr. Antal Nagy

Dr. József Csajbók

Dr. János Felföldi

Dr. Tamás Rátonyi



Technical foreign language I.



Technical foreign language II.

Number of hours:



Subjects of free choice



Thesis II.

Compulsory subjects

Dr.Adrien kakuszi-Széles

3 3 3 10



Physical education



Maize production

Dr. Péter Ragán

Plant production decision support models

Environmental risc analysis and impact assessment



Number of hours:



Dr. Elza Kovács

8 12



Number of hours:

Data sources in precision agriculture



Thesis III.


