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General information 
Academic subject Soil Chemistry 
Degree course Management of Green Spaces, Forests and Protected Areas 
Academic Year Second 
European Credit Transfer and Accumulation System 
(ECTS) 

Six 

Language Italian 
Academic calendar (starting and ending 
date) 

October 6, 2025 – January 23, 2026 

Attendance Not compulsory 

Professor/ Lecturer 
Name and Surname Gennaro Brunetti 
E-mail gennaro.brunetti@uniba.it 
Telephone 080 544 2853 
Department and address DISSPA, Agricultural Chemistry and Biochemistry section, Room #4, first floor 
Virtual headquarters Microsoft teams, Zoom or other apps 
Tutoring (time and day) Tutoring can be daily, in person or online, by appointment. 

Syllabus 
Learning Objectives The course aims to provide the basic knowledge and insights needed to 

understand soils for their sustainable use. Soil-related topics such as 
composition, chemical and physical properties, soil fertility, and water quality for 
irrigation use will be covered.   

Course prerequisites Basic knowledge of inorganic and organic chemistry is required 
Contents Inorganic solid (mineral) components of soil. Crystalline and amorphous 

minerals. Crystallinity order, crystal cell, chemical formulas, ionic rays and 
coordination numbers. Structural ions: silicon, aluminum, magnesium, iron. 
Tetrahedral and octahedral units and sheets. Gibbsite, goethite, brucite. 
Silicates. Soil phyllosilicates: kaolinite, pyrophyllite and talc, smectite, 
montmorillonite, vermiculite, hydromica, chlorite. Structure, formulas, 
properties. Isomorphism and charge. 
Soil organic components. Biomass and humus. Organic carbon cycles in soil. 
Turnover times. Sources of organic matter in soils. Transformation processes: 
mineralization, humification, carbonification. Non-humic and humic compounds. 
Composition, structure and chemical properties of humic and fulvic acids, humin. 
Actions and agronomic functions of soil organic matter. 
Chemical properties of soils. Cation exchange. Types of soil cations. Cation 
exchange process and characteristics. Cation exchange capacity and exchange 
bases. Models, thickness and potential of double layer. Cation affinity. Lyotropic 
series. Isotherms and equations of cation exchange. Selectivity coefficients. 
Dilution effects. 
Chemical properties of soils. Anion adsorption. Anion in soils. Physical 
(electrostatic) adsorption: factors and mechanisms. Chemical (ligand exchange) 



 

processes. Reaction schemes. Adsorption of phosphates: kinetics, isotherms and 
equations, dissolution and precipitation mechanisms, Lindsay and Moreno 
diagram. Molecular retention. Phenomena and retention mechanisms of neutral, 
acidic, basic, polar and non-polar molecules. 
Chemical properties of soils. Redox potential of soil. Electron acceptors and 
donors in soil. Redox pairs and scale of redox potentials in soil. The role of oxygen 
and organic matter. Submerged soils: types, conditions, properties and 
processes. Rice cropped soils. 
Soil pH and reaction. Soil pH-buffering capacity and buffering systems. Soil 
classification based on pH. Acidity forms in soil. Soil titration curves. Main buffer 
systems and pH regulation mechanisms in the soil.  
Anomalous soils. Acidic soils. Causes and factors of soil acidification, nature of 
soil acidity, and role and effects of Al on soil acidity. Hydrolytic forms and 
distribution curves of the Al ion as a function of pH. Effects of Al and acidity on 
soil properties and on plants. Correction of acidic soils. 
Anomalous soils. Alomorphic soils. Origin of salts in soil. Parameters for 
classification. Properties of saline, sodic and salty-sodic soils. Effects of sodium 
on soil and salts on plants. Restoration of alomorphic soils. 
The liquid phase of soil. Water potential in soil. Matrix, osmotic and gravitational 
potentials. Water retention curves in soils. Effects of texture on water retention. 
Irrigation waters. Chemical quality of irrigation waters, hazards and problems 
related to their use. Salinity, sodicity and presence of pollutants. Electrical 
conductivity, SAR, toxic ions. Leaching factor.  
 
Drills: 
Soil sampling and rapid field analysis. Sampling for soil and agronomic purposes. 
Methods of sampling, collection and preparation of the soil sample for 
laboratory analyzes. Determination of some main properties of the soil: texture, 
reaction, total limestone, active calcium carbonate, organic matter, total 
nitrogen, available phosphorus, cation exchange capacity, exchange bases and 
salinity. 

Books and bibliography • The chemistry of soils. Third edition, Garrison Sposito, Oxford 
University Press, 2016 

• Notes of the lectures 
Additional materials  Students could get a copy of all presentations from the lecturer 
  
Work schedule  
Total  Lectures Hands on (Laboratory, working groups, seminars, 

field trips) 
Out-of-class study 
hours/ Self-study 
hours 

Hours 
150 32 28 90 
ECTS 
6 4 2  
Teaching strategy The lectures will be provided with several examples and illustrations by means of 

PowerPoint presentations. 
  
Expected learning outcomes  
Knowledge and 
understanding on: 

Knowledge of soil chemistry, soil fertility and quality. 



 

Applying knowledge and 
understanding on:  

Knowledge of the main properties of soils and understand the fundamental 
physical, chemical and biological processes that guide the role and functions of 
soils and their most important components. 

Soft skills Knowledge and understanding 
o Knowledge of the composition of soils and their physical, chemical and 

biochemical functions. 
Applied knowledge and understanding 

o To manipulate the physical, chemical and biochemical parameters of 
soils to maintain or improve their fertility. 

Transversal competences  
o Knowledge of the synergies between the concepts of this teaching and 

those of the others in the same degree programme in order to place 
plants in optimal growth conditions. 

Autonomy of judgement 
o Ability to depart from pure notionism to be able to reason independently 

in the solution of non-standard problems relating to soils with anomalies. 
Communication skills 

o Ability to express oneself using clear and scientifically rigorous language. 
Ability to learn 

o Ability to deepen and update one's knowledge of soil chemistry in the 
context considered. 

 
The expected learning outcomes, in terms of knowledge and skills, are reported 
in the Study Course Regulations (expressed through the European Qualification 
Descriptors) 

  
Assessment and feedback  
Methods of assessment A midterm examination is envisaged for students enrolled in the course year in 

which the Integrated Course of Soil Chemistry and Pedology is held. The midterm 
examination is not compulsory and concerns the topics developed during the 
lecture and exercise hours of both modules (as reported in the Didactic 
Regulations of the Degree Course in Management of Green Spaces, Forests and 
Protected Areas), proportionate to the number of hours of activities carried out, 
and consists of an oral test. The midterm examination will be graded in 
thirtieths. The successful completion of this test contributes to the assessment of 
the final examination and is valid for one academic year. The completion of the 
examination at the end of the course, for students who have successfully 
completed the midterm examination, will cover the topics developed during the 
lecture and practical hours of both modules following the date of the midterm 
examination (as reported in the Didactic Regulations of the Degree Course in the 
Management of Green Spaces, Woods and Protected Areas). 
For students who have successfully passed the midterm examination, the mark 
for the final examination is expressed as the average of the marks obtained in 
the midterm and the final examination. 
The final examination for students who have not successfully passed the 
exoneration will cover the topics developed during all the lecture and tutorial 
hours of both modules (as reported in the Didactic Regulations of the Degree 
Course in Spatial Management). 

Evaluation criteria  Knowledge and understanding 
o The student will get the knowledge on the role of soil in the agro-forest 

systems. 



 

Applying knowledge and understanding  
o Manage the physical, chemical, and biological properties of soils to 

maintain and possibly enhance their quality and fertility for the best 
synergy with the vegetation 

Making informed judgements and choices 
o Provide reasonable hypotheses regarding the detection of anomalous 

soil conditions and remediation operations needed to restore them. 
Communicating knowledge and understanding  

o Ability of describing the aspects that characterize the origin, evolution, 
chemical and physical properties of soils 

Capacities to continue learning  
o Ability of updating the knowledge about the soil chemistry in the 

considered context 
 
The results of the expected learning, in term of knowledge and ability, are listed 
in the Didactic Regulation of the Bachelor Degree Course (expressed by the 
European descriptors of the study title). 

Criteria for assessment and 
attribution of the final mark 

The final grade is given in thirtieths. The exam is considered passed when the 
grade is greater than or equal to 18 

Additional information  
  

 


