SOS 4201 APPLIED SOIL PHYSICS () 

Lecturers: Assoc. Prof Moses M Tenywa (Bsc Agric. Msc Agric; PhD); Mr Charles Kizza Luswata (BSc Agric; MSc Env.; PhD Candidate; Mr. Gabiri Geofrey B.Sc. Agric; MSc (Soil Science) Candidate.

COURSE STRUCTURE

Core:  (B.Sc. Agric. IV)

Course Credits (CU): 3 CU 

Course duration: 15 lecture hours and 30 contact practical hours

Course Description:
Diagnosis and management of soil problems related to soil physical properties, alleviation of soil compaction and consolidation, Soil hydrology- hydrological processes, Optimisation of water flow in saturated and unsaturated soils. Field water regime-water budgeting identification of major water loss pathways and water loss mitigation. Applications to irrigation and soil water conservation. Movements and management of solutes in soil media. Gas movement in soils and conditioning for soil health. Soil thermal regime management. Optimal utilization of air, water, energy and nutrients in the context of integrated watershed management.

COURSE OBJECTIVES

General objective:
The course is designed to prepare students with foundational knowledge in soil physics to apply it to real life soil-water problems related to soil physical aspects.   

Specific objectives

Equip students with skills for relating soil physical properties to soil phenomena that constrain increased productivity and environmental health. 

Build capacity of students to apply knowledge of soil physical properties and processes to solve problems associated with solid, gaseous and liquid phases of the soil.

Train students to condition and optimize the use of water, nutrient, gas and energy resources for   sustainable production and environmental management in the context of integrated watershed management.

RECOMMENDED REFERENCES FOR READING

Hillel D. (1980). Fundamentals of Soil Physics. Academic Press Inc. London Ltd. 

Hillel D. (1980). Applications for Soil physics. Academic Press Inc. London Ltd.

Hillel D. (1998). Environmental Soil Physics. Academic Press London. 

Jury W.A., Gardner, W.R., and Gardner, W.H. (1991). Soil Physics. John Wiley and Sons Inc. 

Miyazaki, T., S. Hasegawa, and T. Kasubuchi. Water Flow in Soils. Marcel Dekker, Inc., New York. 

COURSE CONTENT, METHODS OF INSTRUCTION,TOOLS AND EQUIPMENTS REQUIRED

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

	Physical soil properties related problems
	· Properties of bulk soil

·  Volume fractions

·  Bulk density

·   Soil structure and stability

· Volume fractions

· Characterization of primary soil fractions using a combination of sieving and sedimentation procedures.

· Classification of textural size fractions and influence on transport and retention processes.

· Bulk density

· Methods of assessment of density of the solid material comprising the soil matrix.

· Soil Structure and stability

· Evaluation in relation to properties of the processes (plant response  to SWM, water retention, infiltration, workability) of interest

· Extent of aggregation

· Stability of aggregates

· Nature of pore space.
	A 2 hours lecture and discussion on the physical properties  and processes of soil and  presentation on how problems related to these manifest in the field and their management

3 contact hours field practicals (1.5 hrs each on the field case studies)

1.5 contact hours practical on management of physical properties and processes
	Computer, Lcd projector, Blackboard & Chalk

Soils samples, water bottles, small water jerry can, field coat

Cores,  soil samples, High sensitivity precision balance

Nested sieves, Yoder wet method aggregate analysis equipment,  Low pressure sand table, High pressure chamber and plates equipment,



	Alleviation of compaction and consolidation
	· Differentiation between compaction and consolidation

· Soil compaction influence on water transport, retention and plant growth processes.
· Agricultural practices to alleviate compaction and consolidation

·  Mechanical methods

·  Biological methods


	A 1 hr lecture discussing how to distinguish between compaction and compaction

1.5 contact hours practical on  management of compaction
	Computer, Lcd projector, Blackboard & Chalk

Cores,  soil samples, High sensitivity precision balance

	Soil hydrology
	· Optimization of water flow in saturated soils
· Darcy’s law applications to

·      Vertical flow problems

· Horizontal flow problems

· Optimization of water flow in unsaturated soils

· Buckingham-Darcy Flux law

· Determination of unsaturated hydraulic conductivity as a function of water content  or matric potential

· Analysis of soil water system. 

· Soil hydrological processes and storage changes

· Infiltration

· Seepage

· Drainage

· Evaporation


	2 hours lecture to review water movement in saturated soils

A 2 hour lecture to understand water movement in unsaturated soils and

3 contact hours field practicals (1.5 hrs each on saturated and unsaturated flow)

1 hour lecture to differenciate the different soil hydrological processes


	Computer, Lcd projector, Blackboard & Chalk

Cores,  soil samples, duck tape, layered profiles, overflow hydraulic equipment, ruler, muslin cloths

	Continous assessment one
	
	1 hr
	

	Field water regime
	· Water budgeting/balance
· Water loss parameterization

· Quantification of infiltration, seepage, drainage and evaporation

· Water loss mitigation

· SW conservation practices to conditioning soil media to increase water infiltration and storage capacity

· Applications to irrigation and drainage
	2 hours lecture on quantification of the water budget using energy balance

A 1 hour lecture on closing major water loss pathways

3 contact hours field practicals (1.5 hrs each on saturated and unsaturated flow)


	Computer, Lcd projector, Blackboard & Chalk

Double ring infiltrometers/Tension infiltrometers, nylon cloth, sorted sand, fieldbook, pencil, rubber, drums of water, labour to transport water and drive cylinders, hose pipe, runoff plots, seepage pits, cement, wheelbarrow, boots, augers, auger hole equipment

	Movement and management of solutes in soil media
	· Nature and properties of major agricultural chemical solutes -herbicides and pesticides as they relate to

· Transportation/storage

· Damage to soils

· Breakthrough curves

· Applications to soil remediation


	A 1 hour lecture on transport and reactions of dissolved chemicals in soil.

A 3 hour practical  on movement of solutes through preferential pathways-breakthrough curves and soil remediation
	Computer, Lcd projector, Blackboard & Chalk

Transport to Kiteezi/MUARIK. Gloves, coats, boots, sampling bottles, cores, samplers

	Gas movement and optimization in soils
	· Soil composition and aeration

· Gas transport

· Convection

· Diffusion

· Methods of measurement of gas movement

· Management of soil gaseous regime
	1 lecture hour on gas movement and assessment in soil.

2 hours practical on measurement and management of soil gaseous regime.
	Computer, Lcd projector, Blackboard & Chalk

Cores, gas flow meters, sampling bottles

	Heat movement in soils
	· Heat transport

· Conduction

· Convection

· Management of soil heat regime
	1 hour lecture on soil thermal regime.

3 hours practical on measurement and management of energy
	Computer, Lcd projector, Blackboard & Chalk

Cores, electric wires, thermocouples, insulators

	Continous assessment  two
	
	1 hr
	

	Optimization of air, water, heat and nutrients in IWM context
	· Indicators of badlands/hotspots

· Diagnosis of problem soils

· Mitigation of land degradation.

· Applications of soil physics in the context of Integrated  Watershed Management


	1 hour lecture on principles and practices of IWM.

A 10 hour field practical on applications of soil physics in Integrated Watershed management
	Computer, Lcd projector, Blackboard & Chalk

Transport to benchmark learning watersheds (Kabale), boots, hoes, pick axe, stationery-field books, profile pits, knives and water bottles

Flipcharts, markers, masking tape, flipchart stand


SUMMARY OF TIME PARTITIONMENT

Interactive lectures covering theory 



15 contact hours

Laboratory based practicals



10 contact hours

Field based practicals




20 contact hours

OVERALL COURSE EVALUATION

Two continuous assessment tests and two assignments
10% 

Three practicals and two field work reports


30% 

Final examination





60%

