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Educational Goals


Acquirable skills


Programme (1 ECTS of Lecture = 8 hours; 1 ECTS of Laboratory and field classes = 14 hours)
	Topic/Subject
	N. ECTS
	Number of hours

	
	
	Lecture
	Lab & field cl.

	Introduction, programme, objectives and general definitions and concepts. Soil-plant-water-atmosphere interrelations.


	0.25
	2
	

	Pedogenesis: processes, agents and factors in the formation and evolution of soils. Primary and secondary minerals. Silicates. Chemical potential of ions.

Soil profile and horizons. Soil classifications.


	0.60
	3
	3

	Soil physical properties: texture, structure, density, porosity, heat, temperature.


	0.34
	1
	3

	Soil gaseous phase. Gas exchange processes. Air dissolved in water.


	0.12
	1
	

	Inorganic solid (mineral) components of soil. Crystalline and amorphous minerals. Crystallinity order, crystal cell. Structural ions. Coordination number. Tetrahedral and octahedral units and sheets. Gibbsite, goethite, soil fillosilicates: structures, formulas, properties. Isomorphism and charge.


	0.72
	3
	5

	Soil organic components: Biomass and humus. Organic carbon cycles in soil. Sources and transformation processes of soil organic matter: mineralization, humification, carbonification. Turnover times. Non-humic and humic compounds. Composition, structure and chemical properties of humic and fulvic acids and humin. Functions of soil organic matter.


	0.50
	3
	2

	Cation exchange process and characteristics. Cation exchange capacity. Cations affinity. Models of double layer. Isotherms and equations of cation exchange. Selectivity coefficients. Dilution effects.


	0.74
	4
	4

	Anion adsorption: physical (electrostatic) and chemical (ligand exchange) processes. Adsorption of phosphates: kinetics, isotherms and mechanisms.

Molecular retention processes and mechanisms.


	0.70
	4
	3

	Soil pH and reaction. Soil pH-buffering capacity and buffering systems. Acidity forms in soil. Soil titration curves.

Acidic soils: causes and factors of soil acidification, nature of soil acidity, the role and effects of Al on soil acidty and on plants. Correction of acidic soils.


	0.50
	2
	2

	Redox potential of soil. Electron acceptors and donors in soil. The role of oxygen and organic matter.

Submerged soils: properties and processes. Rice cropped soils.


	0.12
	1
	

	The liquid phase of soil. Water potential in soil. Water retention curves. Effects of texture.

Alomorphic soils. Origin of salts in soil. Classification: saline and sodic soils, properties. Effects of sodium on soil and salts on plants. Restoration of saline and sodic soils.


	0.52
	2
	4

	Chemical quality of irrigation waters, hazards and problems related to salinity, sodicity and presence of pollutants. Electrical conductivity, SAR, toxic ions. Leaching factor, tollerance/sensitivity of crops to salinity. Wastewaters used for irrigation: problems and solutions.


	0.32
	2
	1

	Fertilizers. Organic amendments. Composting process, phases, factors and controlling parameters. Quality parameters of composts.


	0.32
	2
	1

	Soil pollution/contamination by heavy metals and pesticide residues: sources, processes, factors and effects, persistence and toxicity. 

Acid rain contamination of soil: sources, causes and effects.


	0.25
	2
	

	Totale
	   6
	32
	28


Please note: the total number of ECTS and the partition between Lectures and laboratory and field classes are reported in the Educational Guidelines of related BS/MSc. Please, strictly follow these values and respect the related module hours.

Exam

Supporting  materials

· Notes of lectures distributed during the course.
· P. Sequi (Coord.), Fondamenti di Chimica del Suolo, Patròn Editore, Bologna 2005.

· Oss. Naz. Pedologico e Qualità del Suolo, M.I.R.A.A.F., Metodi Ufficiali di Analisi Chimica del suolo, Roma, 1994.

Additional readings 

· M. E. Sumner (Ed.), Handbook of Soil Science. CRC Press, Boca Raton, USA 2000.
· D.L.Sparks, Soil Physical Chemistry, 2nd Edition, CRC Press, 1999.

· G. Sposito, The Chemistry of Soils, Oxford University Press, 1989.
· R.E. White, Principles and Practice of Soil Science. The Soil as a Natural Resource, Blackwell Science, 1997.

Visiting hours

Official visiting hours. 
All afternoons by previous agreement. 

Teaching procedures

Lectures will be presented through PC assisted tools (Powerpoint, Adobe Acrobat, etc.), slide projector, overhead, and VHS films.

Part time students may collect educational materials and supports by the office of the professor or through his/her web sites. 
For foreign students (LLP-Erasmus, Tempus, ecc.):

· R.E. White, Principles and Practice of Soil Science. The Soil as a Natural Resource, Blackwell Science, 1997.

Provide the basic knowledge and details for the complete preparation in Soil Chemistry. Topics dealt with will be the formation, evolution and classification of soils, soil composition, soil chemical, physical and chemico-physical properties, soil fertility; chemical quality of irrigation waters, including wastewaters; fertilizers and soil organic amendments including composts; soil contamination and protection.





The student will get the knowledge on the role of soil in agricultural (crop) production and on soil conservation and protection from the various factors of its degradation.





The exam will consist of an oral test with questions related to the programme. The professor might assign to each student a practical exercise (project, research theme, review, etc.) to be developed during the course and presented at the final exam.








