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1. COURSE DESCRIPTION


Course Credits (CU):
4 CU  

Course Duration: 45 lecture hours and 15 contact practical hours


COURSE DESCRIPTION:
The course focuses on soil fertility diagnosis and consequent soil fertility management advice. Soil fertility as a biophysical constraint to crop production. Concepts of soil fertility diagnosis and evaluation (scientific and local indicators of soil fertility, decision trees on organic resource and nutrient management). Background to instruments and methods of soil and plant analysis. Laboratory analysis and quality assurance. Soil testing program, plant testing program, data interpretation including DRIS. Soil fertility management advice (integrated soil fertility management recommendations) and institutional support.

2. COURSE OBJECTIVES

General

Building students capacity to evaluate soil fertility and make recommendations for sustainable management

Specific 

i) Knowledge and skill for diagnosing of soil fertility constraint

ii) Translate diagnostic information into soil fertility management recommendations 

iii) Students should be abreast with contemporary issues in soil fertility management

3. RECOMMENDED REFERENCES FOR READING

Barrios, E., Delve, R.J., Bekunda, M., Mowo, J., Agunda, J., Ramisch J., Thomas, R.J. 2006. Indicators of Soil Quality: A South-South development of a methodological guide for linking local and technical knowledge. Geoderma 135:248-259.

Integrated Soil Fertility Management in Africa: Principles, practices and developmental process (2009) edited by N. Sanginga and P. Woomer.

Laboratory methods of soil and plant analysis: A working manual (2003). Second edition by Okalebo, J.R., Gathua, K.W. and Woomer, P.L.

Methods of Soil analyis, parts 1 and 2 edited by Page, A.L., Miller, R.H., and Keeney, D.R.

Soil Analysis, Physical methods (1991) edited by Smith, K.A., Mullins, C.E.

Soil Sampling and Methods of analysis (1993) edited by Carter, M.R.

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

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

	1. Introduction
	· Importance of soil and plant analysis for general use and in research. 

· Analogy of soil and plant analysis to other physical, chemical and biological discipline analyses. 

· Sources and minimising errors in soil and plant analysis. 

· Types of errors in analytical chemistry

· Increasing precision and accuracy during plant and soil analysis procedures 


	Interactive lectures (3 hours)

Take-home assignment 1: Students will be provided with data estimate precision and accuracy using mean, median, standard deviation, coefficient of variation and relative error (1 contact hour)
	Chalk / BB or Markers / Flip charts

	2. Laboratory as work 

     Place
	· Laboratory set up and infrastructure

· Precautions and safety regulation in the laboratory

· Laboratory environment for maximising through put and minimising errors 
	Interactive lectures (3 hours)

Practical 1: Student to explore the Soil Science laboratories and analyse their strength and weaknesses (1 contact hour) 
	Chalk / BB or Markers / Flip charts

Laboratory handbook



	3. Soil testing
	· Soil sampling procedures for different objectives (composite, stratified, on-spot and random)

· Methods for estimating representative soil samples for different objectives

· Soil sample handling and preparation (fresh and dry samples) before analysis 
	Interactive lectures (2 hours)

Supervised and written Test 1: 1 contact hour


	Chalk / BB or Markers / Flip charts



	4. Plant testing
	· Plant sampling procedures for different crops/plants

· Plant samples handling and preparations (fresh and dry samples) before analysis

· Chemical characteristics of plant tissue

.
	Interactive lectures (3 hours)

Practical 2: Field trip to collect soil and plant samples followed by samples handling in the laboratory (1 contact hour)
	Chalk / BB or Markers / Flip charts

Transport, sampling bags and tags

	5. Analytical   

   Chemistry
	· Chemical equilibrium

· Theory of oxidation reduction reactions and its application in analytical chemistry

· application of standard reductants

· application of standard oxidants

· Standardisation

· Complex formation reactions
	Interactive lectures (3 hours)

Practical 3: Laboratory preparation of plant and soil samples for analysis (1 contact hour)
	

	6. Analytical chemistry
	· General aspects of volumetric titrimetry

· Aqueous-solutions chemistry

· Standard and buffer solutions

· Acid-base titrations 

· Titration curves with acid-base reactions

· Chemical stoichiometry


	Interactive lectures (3 hours)

Practical 4: Determination of soil organic carbon using wet ashing based on the principles of complex formation and acid-base titration (1 contact hour)
	

	7. Background to Instrumentation
	· Background to atomic absorption 

· Background to emission spectrometry 


	Interactive lectures (3 hours)

Practical 5: Determination of exchangeable Ca and Mg in soil using AAS (1 contact hours)

Practical 5: Determination of exchangeable K and Na in soil using Flame photometer (1 contact hour)
	Chalk / BB or Markers / Flip charts

AAS, AES, pH meter, Colorimeter, autoclaves, PCR machine, e.t.c

	8. Background to Instrumentation
	· Background to Colorimetry 

· Background to and general principles of potentiometry

· Instruments for measuring potentiometry

· Safety and maintenance procedures for instruments in the laboratory
	Interactive lectures (2 hours)

Supervised and written Test 2: 1 hour

Test

Practical 7: Determination of total plant phosphorus based on colour development (1.5 hour)

Practical 8: Determination of soil pH (in water and CaCl2) using potentiometry (1 hour)
	

	9. Soil physical analysis methods


	· Methods for soil physical properties analysis (Bulk density, texture, estimation of soil structure strength, soil water content, hydraulic conductivity)


	Interactive lecture (3 hours)

Practical 9: Estimation of soil texture using Bouyoucos method (1.5 hours)
	Chalk / BB or Markers / Flip charts

Relevant instruments and reagent

	10. Soil chemical analysis
	· Methods for soil chemical properties analysis (Soil organic matter, total and mineral nitrogen, exchangeable bases)
	Interactive lecture (3 hours)

Practical 10: mineral nitrogen in soil (1.5 contact hours)
	

	11. Soil chemical analysis 
	· Methods for soil chemical properties analysis (cation exchange capacity, available and total phosphorus, soil pH and metallic ions of interest in agriculture)
	Interactive lecture (3 hours)

Practical 11: Determination of cation exchange capacity by titration method (1.5 contact hours)
	

	12. Soil chemical analysis
	· Methods for soil biological properties analysis ( Macro and microorganisms)
	Interactive lecture (3 hours)


	

	13. Plant analysis
	Chemical methods for plant chemical analysis (dry samples and juice extracts)


	Interactive lectures (3 hours)

Practical 12: Determination of total nitrogen in plant samples (1 contact hours)
	Chalk / BB or Markers / Flip charts

Relevant instruments and reagent

	14. Soil fertility analysis
	· Data processing and interpretation for soil amendment to improve productivity


	Interactive lecture (3 hours)

Take-home assignment 2: Student will be provided with raw soil and plant analysis data on which basis they will evaluate soil fertility and propose amendment (1 contact hour) 
	Chalk / BB or Markers / Flip charts



	15. Soil fertility analysis
	· Minimum soil physical and chemical characteristics for plant growth

· Principles for establishing field and green house soil fertility experiments
	Interactive lecture (2

 hours)

Supervised and written Test 3: 1 hour

Practical 13: Setting up a green house experiment for major nutrient (N or P or K) studies (1 contact hours)
	Chalk / BB or Markers / Flip charts

5 L buckets, fertilisers, bulk soil, water, green house space, seeds

	16 & 17 Reserved for final  university examinations
	· 
	
	


5. SUMMARY OF TIME NEEDED

Interactive lectures covering theory 


42 hours

Field and laboratory -based practicals

15 contact hours

Three tests




3 hours






6. OVERALL COURSE EVALUATION

Three test and 2 take-home assignments

20

One report covering all the practicals done 

20

Final examination
 



60

Total


 

            100

