	Title and code of the subject: Natural Sciences I. - Soil Science and Agrochemistry, MTMKG7001A
	ECTS Credit Points: 4

	Type of the subject: compulsory

	Ratio of theory and practice: (credit%) 50/50

	Type and number of classes per semester: 28 hour(s) lecture and 28 hour(s) practice per semester Soil Science and Agrochemistry separetly
Number of teaching hours / week : 2+2 (lecture and practice)

	Type of exam: exam 

	Subject in the curriculum: semester 1

	Preliminary requirements: -


	Summary of content - theory: 
· The basic objective of the subject is that the students know - besides soil physics and soil chemistry features - the biological processes in the soil. Soil biota play an important role in the formation of soil (the first step in biological weathering), soil organic matter transformation (humus formation) and organic degradation processes (mineralization), cycle of elements and energy flow of ecosystems.

· Living organisms interact with the soil, thus affecting certain soil properties, while soil properties also affect their occurrence. The applied agrotechnical procedures can provide not only favorable conditions for the cultivated plants but also the biota living in the soil. 

· Our goal is also to enable students to acquire and integrate new knowledge about the soil. During lectures we emphasize the relationship between sustainability, environmentally friendly farming and land use. The knowledge gained in the theoretical lectures is complemented by a number of practical examples, which, in turn reinforce the previous knowledge. The subject practice also contributes to a better understanding of the "soil environment".

· The acquired knowledge is related to professional subjects. Learning the curriculum allows students to supplement their knowledge and utilize it in a creative way during their later work.



	Course objectives
Soil Science (7*2)
1.  Soil is the part of the biosphere. The concept of soil, its constituents. The abiotic and biotic subsystem in the soil. The soil profile. Ecological functions of soil. The importance of minerals and rocks in soil formation. The weathering. The formation of the soils in the Carpathian Basin.

2. The most important physical properties of soils. Soil texture, bulk density and density, pore system and water holding capacity of pores. The soil formation, morphological and agronomic evaluation of the soil structure. Water management types in soil. Moisture forms in the soil. The laws of water movement in the soil. Air and heat management in soils.

3. The most important soil chemical properties. Organic matter in the soil, the structure of the humus and their role in soil fertility. Humus quality. Types of soil colloids. Processes on the surface of colloids. Effect of adsorbed cations on soil properties. The acidity and alkalinity of the soil. The pH of the soil, its buffer capacity. Soil is a redox system. 

4. The soil genetic classification in Hungary. Sceleton and rocky soils. Zonal soils: the conditions for the development of brown forest in Central and South-Eastern Europe and chernozem soil. Processes in saline soils. The main types of hydromorphic soils are: Meadow, Wetland and Floodplain forest, Bog and Casting and sloping sediments soils.

5. Biosphere, biome, ecosystem, population. Comparison of artificial and natural ecosystems based on elements cycle and energy flow. The structure and characteristics of ecosystems. Populations that build up the biocoenosis and interaction between populations.

6. The groups of living organisms. The edafon. Life phenomena. Prokaryotes. Bacteria. The place of microscopic and macroscopic fungi among the living organisms. Mycorrhiza. The Algae. The components of the micro- and meso-, macro- and megafauna. The role of Earthworm in the soil. 

7. Elements cycle and energy flow in ecosystems. Elements cycles: carbon, nitrogen, phosphorus and potassium in the soil-plant system. 
Agricultural Chemistry (7+2)
8. Plant nutrients and their classification
9.  Chemical composition of plants
10. The influencing factors of nutrient uptake by roots

11. The influencing factors of nutrient uptake by leaves, water uptake by plants and influencing factors

12. The effects of nutrient supply on the quality and quantity of yield 

13. Nitrogen in soil, nitrogen uptake by plants, the role of nitrogen in plants, Phosphorus in soil, P uptake by plants, the role of P in plants, Potassium in soil, K uptake by plants, the role of K in plants, S, Ca, Mg in soil, in plant.

14. Chemical fertilizers, physical, chemical properties, fertilization methods, basic fertilization, foliar fertilization, making fertilizer solution. Effects on chemical fertilizers on the environment.

	Summary of content - practice:

	Skills to be learnt:
Soil Science (7x2)
1. Soil profile, soil sampling

2. Soil texture. Clay and silt content, Plasticty according to Arany 

3. Bulk density and soil density, porosity

4. Water management, soil structure

5. pH, acidity, sodium- and calcium carbonate

6. To start the incubation experiment for measuring of net nitrification and carbon-dioxide emission

7. Evaluation of incubation experiment

Agricultural Chemistry (7+2)

8. Calculation of concentrations of solutions, making standard solutions
9. Water hardness I. Temporary hardness

10. Water hardness 2. Total water hardness Water softening 

11. Soil fertility 1. Determination of plant available phosphorus
12. Soil fertility 1. Determination of plant available potassium
13. Plant tissue test
14. Investigation of physical and chemical properties of chemical fertilizers

	Literature, handbooks in English 

	1.  Brady, N. C. (1990) The Nature and Properties of Soils. Collier Macmillan Publishers (London). 10th ed.

2. Eash, N. S. – Green C. J. Razvi, A. – Bennett, W. F. (2008) Soil Science Simplified. (fifth ed.) Blackwell Publishing

3. K. Mengel and E. A. Kirkby Principles of plant nutrition (1987) ISBN:3906535037, Lang DruckAG, Liebefeld
4. J. Benton Jones, Jr. (2012) Plant Nutrition and Soil Fertility Manual, ISBN: 9781439816097, Taylor and Francis
5. J. Benton Jones Jr. (2001) Laboratory guide for Conducting soil tests and plant analysis, , ISBN: 0849302064, CRC Press LLC

	Competencies gained (acc. to the Regulation on training and outcome requirements)

	a) Knowledge:
 Obtain knowledge about the most important properties of soil in field and laboratory tests. Know the basic concepts of practice. Recognize the simple relationships between soil properties in the knowledge of basic concepts. Know the basics of plant nutrition. Know the basic properties of main chemical fertilizers.
b) Skills:
Is able to take the soil sample professionally in accordance with the objectives.  According to the specified protocol, the student can perform a simple basic test. Is able to receive new knowledge. Is able to build on previous knowledge.
c) Attitude:
 To evaluate the soils based on the test results obtained. Is able to connect to simple research tasks.
d) Autonomy and responsibility:
 Is able to make a responsible suggestion to improve your soil properties(
 To be able to find solutions to the arisen new soil and agrochemical problems or in the special literature or researcher laboratories.


	Responsible lecturer: Prof János Kátai

	Other lecturer(s): Dr habil Andrea Balláné Kovács


	Terms of course completion:

	1. Completing assignments / exercises

2. Submitting essay or giving presentation

	Form of examination: 

	colloquium

	Requirement(s) to get signature: 
It is obligatory to participate in the subject practice. 

Active participation in the presentation.
Keep a brief presentation on a special area of the subject.

	


	Exam questions:

	1. What is the concept of soil, which are its constituents? 
Describe the soil profile! 
Which are the ecological functions of soil?

2. Which are the most important physical properties of soils? 
Determine the concept of soil texture, bulk density and density, pore system and water holding capacity of pores! 
Show the soil formation, morphological and agronomic evaluation of the soil structure! Which water management types can be found in the soil of Hungary? 
List the moisture forms in the soil. 

3. Which are the most important soil chemical properties? 
List the organic matter in the soil! 
Which roles of humus are in soil fertility? 
Draw the soil colloid mycella! 
Which laws of cations exchange are between soil solution and the surface of colloids? 
How does the adsorbed cations effect soil properties? 
Characterize, the pH of the soil, its buffer capacity as well the acidity and alkalinity of the soil! 
What is the redox system in soil? 

4. How are the soils in Hungary classified? Identify the main soil types in Hungary and characterize them!
5. What are the concepts of biosphere, biome, ecosystem, population? 
Compare, the artificial and natural ecosystems based on elements cycle and energy flow! Which interactions are between various populations in soil?
6. Show the role of bacteria and fungi in soils! 
What is the mycorrhiza? 
Which components of the micro- and meso-, macro- and megafauna are? 
Which role of Earthworm is in the soil? 

7. Draw, the C, N, P, S elements cycle? 
How flow energy in the soil-plant system, in an ecosystem?
8. Which chemical elements are plant nutrients? How can plant nutritients be classified?
9. What are the main chemical compounds of plants?  
10. What are the influencing factors of nutrient uptake by roots? What are influencing factors by leaves? 
11.  How can plant nutrients influence the quality and quantity of yield? 
12.  How can plants take up N, P, K nutrients? What are their role in plants?
13. How can plants take up S, Ca, Mg nutrients? What are their role in plants?
14.  Explain the group of chemical fertilizers. Identify the physical and chemical properties and their effect on the environment!



