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1. COURSE DESCRIPTION

Course Credits (CU):
3 CU

Course Duration: 15 weeks 

    30 lecture hours and 15 contact practical hours 

COURSE DESCRIPTION:
Definition of soil science. Sub-disciplines of Soil Science. Distinguish between earth, land and soil. Study the Earth materials, its internal and external processes. Components of land and importance of land to humanity and environment. There will be a brief introduction to classification and recognition of minerals and rocks in hand specimen. Soil formation processes. The origin and distribution of clay minerals as related to weathering environment. Pedosphere & other earth spheres. Composition of soil and the interactions of soil solid, aqueous and gaseous components. The importance of soil to man. Basic soil physical, chemical and biological properties of soil with reference to soil management for agricultural land use. Soil- plant- atmosphere relations. Brief introduction to soil degradation processes and conservation. 

2. COURSE OBJECTIVES

Overall objective

Provide the students with a general overview of the Soil Sciences as a basis for understanding follow-on courses in soil management. 
Specific objectives

· To enable students appreciate the function of soil to man and environment

· To enable students acquire knowledge in the basics of Soil Science  for use in  the subsequent courses

3. Some reference materials (These books can be accessed from the main university library or the Soil Science departmental book bank)
Brady, C.N. (1990). Nature and Properties of Soil. Tenth edition, Macmillian Publishing Company

Brady, C.N. (2008). Nature and Properties of Soil. Revised fourteenth edition, Published by Pearson Education, Inc.

Fitzpatrick, E.A. (1980). Soil: Their formation, classification and distribution. Longman Group (FE) Ltd.

Fitzpatrick, E.A. (1986). An Introduction to Soil Science. Second edition, Longman Scientific and Technical Publishers

Gobat, J.M., Aragno, M. and W. Matthey (2004). The Living Soil: Fundamentals of Soil Science and Soil Biology. Science Publishers, Inc., USA.

Hausenbuiller, R.L. (1985). Soil Science: Principles and Practices. Third edition.

Singer, M.J., and Munns, D.N. (1996). Soils: An Introduction. Third edition. Prentice-Hall, Inc. 

4. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS / EQUIPMENT NEEDED

	1. Concepts and definition of earth, land and soil

Functions of soil 
	· Class discussion on their current concept of earth, land and soil

· Distinguish earth and land

· Distinguish land and soil

· Definition of land

· Definition of earth

· Edaphological concepts of soil and definition

· Pedological concepts of soil and definition

· Distinction between soil and land
	A 25 minutes class interaction on layman’s concepts  and definitions of earth, land and soil and setting the scene for the course

A 35 minutes lecture on earth and land components, the edaphological and pedological scientific concepts and definitions of soil 
	Chalk / BB or Markers / Flip charts

Computer and Projector

	
	· To man and other micro and macro animals (fauna)

· To macro and micro plants (flora)

· To the environment
	A 5 minutes recap linking the concepts, definitions and functions of soil 

A 35  minutes lecture on the functions of soil 

A 10 minutes class interaction on how soil are used in our/other localities
	Chalk / BB or Markers / Flip charts

Computer and Projector

	2. Principle components of soil and their interactions within the soil medium and the environment
	Principle components 

· Mineral particles

· Organic mineral

· Soil air (gases)

· Soil water (soil solution)

Other components of importance

· Micro pores

· Macro pores

· Horizon

· Profile

Interactions of pedosphere (soil) with

· Atmosphere

· Biosphere

· Lithosphere

· Hydrosphere
	A 1 hr Lecture involving class discussion on the function of soil building on they observe in soil

A 1 hours lecture linking the principle components of soil to the other terrestrial and atmospheric and environmental components

A 1.5 contact hours practical session to demonstrate to existence of water, air, organic and mineral matter in soil
	Chalk / BB or Markers / Flip charts

Computer and Projector

Soil sample, 100 ml beakers, 1L measuring cylinders, laboratory balances, Stationary for laboratory handout/handbook



	3. Soil-plant-water-atmospheric relations (transfer to later weeks)
	Interactions through

· Anchorage 

· Source of nutrient

· Retention of water and nutrients

·  Recycling of nutrient and water (e.g. water and carbon and nitrogen cycles)

 Source of organic matter

Interactions of the solid, aqueous and biotic components
	A 2 hours lecture covering the soil-plant interaction. Within the lecture period, a discussion will also be done with students to graphically represent the interaction to cover even the environment.
	Chalk / BB or Markers / Flip charts

Computer and Projector



	4.Soil formation: Factors 
	· Parent material (igneous, sedimentary and metamorphic rocks, primary Vs secondary minerals)

· Classification and properties of rocks

· Climate (temperate Vs tropical)

· Macro- and micro-organisms

· Topography

· Time 


	A 3 hours lecture and discussion with students on how these factors interact to form the soil we have and the impact of these factors on functions on the overall soil that is formed, using examples of soil of Uganda e.g. Andisols, Ferralsols and Vertisols 

A 1.5 contact hours laboratory practical on the parent materials 
	Chalk / BB or Markers / Flip charts

Computer and Projector

Transport to MUARIK, profile pits, practical handout/handbook, knives and water bottles

Rocks specimen

	5. Soil formation: Weathering
	· Physical processes and agent of disintegration (temperature, water, plants and animals)

· Chemical processes (hydration, hydrolysis, solution, oxidation and reduction )

· Biological processes and agents (Micro and macro flora and fauna)  
	A 3 hours lecture presenting and discussing with the process and importance of weathering in soil formation

1.5 contact hours of practical demonstrating chemical weathering of rocks
	Chalk / BB or Markers / Flip charts

Computer and Projector

Rocks specimen, Conc. Sulphuric and Hydrochloric acids and Sodium and Potassium hydroxides

	6 & 7. Soil physical properties of importance in agriculture and their impact on soil productivity and management
	Texture

· Clay

· Silt

· Sand

· Textural triangle

Types of clays, their origin and geographical distribution

Theory on the methods used for determining soil texture (Bouyoucos and pipette methods)

Structure

· Formation

· Stability

· Consistency

· Descriptions of consistency

· Types 

· Improving & maintenance soil structure

· Destruction of soil structure

Soil structure and infiltration

Bulk and particle density

· Definitions

· Measurements of 

Soil compaction (causes & effects on plant growth and infiltration Soil physical properties

Porosity

· Definition

· Measurement

· Relationship between porosity, bulk and particle density

Methods for improving soil porosity

Soil colour and its description
	A 4 hours lecture and discussion on the physical properties of soil and theory presentation on how these can be estimated in the field and analyzed for in the laboratory and interpretation of results for agricultural use. 

3 contact hours laboratory practicals (1.5 hrs each on the determination of soil texture and bulk density)

1.5 contact hours field practical on soil profile and horizon studies and estimation of texture, structure, consistency and stability and soil colour
	Chalk / BB or Markers / Flip charts

Computer and Projector

Soil samples distilled water, cylinders, beakers, shakers, electricity

Transport, profile pits and knives, water bottles, Munshell colour charts, practical handout or booklet

	8 & 9. Soil chemical and biological properties of importance in agriculture and their impact on soil productivity and management
	     Soil chemical properties

· pH

· Alkalinity

· Salinity

· Electro conductivity

· Nutrient concentrations

· Cation/anion exchange

· capacity

Soil biological properties

· Soil organic matter

· Macro and microorganisms 
	A 4 hours lecture and discussion on the chemical and biological properties of soil and theory presentation on how these can be estimated in the field and analyzed for in the laboratory and interpretation of results for agricultural use. 

3 contact hours laboratory practicals (1.5 hrs each on the determination of soil pH and soil organic matter using conventional methods and the tool kit developed by department of Soil Science and compare results.
	Soil samples, pH meters, distilled water, cylinders, beakers, shakers, electricity, reagents used in determining texture, soil organic carbon, Soil tool kits



	10& 11. Introduction to soil degradation (causes and process)
	· Definition of  soil degradation 

Processes (types) of soil degradation

· Acidification

· Compaction

· Erosion

· Surface crusting

· water logging

Cause of soil degradation 

· Water and wind erosion

· Overgrazing

· Misuse of agrochemicals

· Deforestation

· Burning
	A 4 hr lecture covering definitions types and causes of soil degradation. A discuss interaction of the class to identify the major and common types and causes of soil degradation in their locality and Uganda at large.


	Chalk / BB or Markers / Flip charts

Computer and Projector



	12 & 13. Introduction to soil conservation practices and management of degraded soils
	· Definitions of conservation and management as related to soil

Conservation and management 

· Use of chemical fertilizer

· Inorganic-organic fertilizer combinations

· Integrated pest management

· Minimum tillage

· Crop residue management

· Water harvesting

· Contours and terraces

· Afforestation

· Intercropping

· agro forestry

Constraints to control of degradation

· Increasing population

· Poverty

· Low technology transfer
	A 4 hour covering a lecture and discussion with class on the conservation and management practices to control soil degradation. Case studies of successful conservation and management will be used during discussion to illustrate the effectives of different practices for high and low land, arable and dry lands. 
	Chalk / BB or Markers / Flip charts

Computer and Projector



	14. Introduction to soil evaluation for agriculture and forestry application

(delete)
	· Topography 

· Fertility levels

· Physical and biological properties

· Fragility of land and soil

· Locality and relation to socio-economic evaluation

· Interpretation of geological and topographic maps
	A 2 contact hours lecturer on soil suitability analysis skill for different use

A 1.5 contact hours field practical on soil evaluation


	Chalk / BB or Markers / Flip charts, computer and Projector, transport and practical handbooks




5. SUMMARY OF TIME NEEDED

Interactive lectures covering theory 



30 contact hours

Laboratory based practicals



10.5 contact hours

Field based practicals




4.5 contact hours

6. OVERALL COURSE EVALUATION

Three continuous assessment tests and two assignments
20% 

Nine practical and two field work reports


20% 

Final examination





60%

