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FOREWORD
Kenya Agricultural and Livestock Research Organization (KALRO) is one of the key partners 
in the Kenya Cereals Enhancement Programme - Climate Resilient Agricultural Livelihoods 
Window (KCEP-CRAL) Programme funded by the European Union (EU) and implemented 
by the International Fund for Agricultural Development (IFAD). KALRO participation in 
this programme is based on proven experience and expertise in agricultural research. Within 
the programme, KALRO handles the research component, conducting on station and on 
farm trials, develops farmer recommendations together with training materials for extension 
staff and service providers and conducts the training. The implementation of KCEP-CRAL is 
in thirteen (13) counties namely Nakuru, Nandi, Trans Nzoia, Kakamega, Bungoma, Kitui, 
Tharaka-Nithi, Embu, Machakos, Makueni, Taita Taveta, Kwale and Kilifi. 

KCEP-CRAL focuses on the three leading rain-fed cereals (maize, sorghum and millet) and 
associated pulses (beans, green grams, cowpeas and pigeon peas). The programme’s overall 
objective is to contribute to the reduction of rural poverty and food insecurity of smallholder 
farmers. 

Through this manual, the programme will provide a comprehensive guide to extension 
officers, service providers and lead farmers on how to successfully produce cereals and pulses 
in Kenya. The manual is a useful training and reference material for extension officers and 
other stakeholders seeking to enhance the capacity of farmers, increase commercialization 
for food security and promote gender inclusion and participation along the commodity value 
chains. 

Initial lessons learnt in this project indicate that enhancing the capacity of the extension staff 
and service providers has improved uptake of new technologies for dry land farming. It has 
opened up more land for farming through use of conservation agriculture in areas that hitherto 
were not under agriculture. Besides easing the pressure on previously arable land, farmers in 
the project areas have been trained to use alternative disease and pest management regimes 
using Integrated Disease and Pest Management and Push pull technologies for persistent 
pests of economic importance. 

On behalf of KALRO, I am grateful to the European Union for supporting this project 
through the IFAD and KCEP-CRAL of the Ministry of Agriculture, Livestock, Fisheries 
and Cooperatives (MoALF&C). I also appreciate the excellent coordination of the whole 
process by the KCEP-CRAL Secretariat led by Dr Anthony O. Esilaba, MoALF&C and 
other partners, scientists in participating centres, Knowledge, Information and Outreach Unit 
team and secretarial staff. It is my hope and desire that in using this manual, the expectations 
of all stakeholders will be met. 

Eliud K. Kireger, (PhD, OGW)

DIRECTOR GENERAL, KALRO
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PART I

Introduction
The agriculture sector in Kenya directly contributes 26% of the Gross Domestic Product 
(GDP) and another 27% of GDP indirectly through linkages with other sectors. However, 
growth in this sector is constrained by, among other factors, declining soil fertility and 
deteriorating soil health. Soil management strategies center on: acquisition of appropriate 
knowledge on soils, their utilization and maintenance of their fertility for sustainable 
improved crop productivity. This module is intended to familiarize participants on the 
importance of soil management and recognition that healthy and fertile soils are essential for 
crop productivity and value chains.

1
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SECTION 1. BACKGROUND

Agricultural productivity in Kenya is generally low despite the high demand from the 
increasing population. Yields of the major staple crops, maize and beans, obtained by 
farmers are well below the research potential yields and this is attributed to various problems 
including low soil fertility resource base (low soil organic carbon, nitrogen, phosphorous, 
potassium and some micro-nutrients) and poor land and water management. Such poor 
management results in loss of soil nutrients estimated at 21% of nitrogen, 8% phosphorous 
and 45% Muriate of Potash per year per hectare. Soil fertility management is therefore 
crucial for farmers to realize potential yields and improve households and national food and 
nutrition security. 

Poor soil conditions and unreliable availability of moisture in most smallholder farming 
systems have been the main causes of low crop yields. Generally, crop yields have continued 
to decline over the years due to increased soil acidity, mining of nutrients not supplied in 
the applied fertilizers and poor soil structure caused by failure to use the available sources 
of organic matter. Macronutrients [nitrogen (N), phosphorus (P), potassium (K) and Sulphur 
(S)] and micronutrients [zinc (Zn), Molybdenum (Mo) and Boron (B)] have been identified 
as deficient in Kenyan soils. Additionally, climate change has accelerated the decline of the 
agricultural sector performance through limited and unpredictable water availability for crop 
production systems. Integrated Soil Fertility Management (ISFM), through conservation 
agriculture offers the best options for improving soil fertility in the advent of climate change 
adaptation. 

The objectives of the training are:

1. To empower the farmers’ trainers with relevant understanding of the value and 
importance of maintaining healthy soils for increased production of healthy and 
nutritious crops.

2. To impart knowledge and skills of farmers’ trainers on sustainable management of 
agricultural soils for sustainable and increased production of healthy and nutritious 
crops.

3. To provide farmers trainers with knowledge and skills in land reclamation and 
rehabilitation of degraded and problematic soils for increased production of healthy 
and nutritious crops. 
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SECTION 2: MODULE TRAINING CONTENT

2.1 Orientation of the module

The training manual contains five modules, which are orientated to ensure soil and 
water management technologies are adopted for increased production of healthy 
and nutritious crops. The purpose of these modules is to enhance the knowledge 
and capacities of trainers’ in understanding and disseminating the soil and fertility 
management practices to the intended beneficiaries, who are primarily the farmers.

2.2 Modules Outline

Each of the 5 modules consist of 8 parts. These parts are:

•	 Introduction to the module – context and background to training needs as well as 
knowledge and skills gaps being addressed. 

•	 Module learning outcomes – what trainees are expected to learn

•	 Module target group - trainee categories

•	 Module users - facilitators, master trainers 

•	 Module duration -minimum number of hours of training and exposure to materials 

•	 Module summary - sequence of sessions, training methods, materials and duration 

•	 Facilitator’s guidelines -detailed sessions, training methods, materials and session 
guides 

•	 Participants’ Handouts - detailed notes and reference materials for trainees

The outline for each of the 5 modules is presented in Table 1

Table 1: Summary of outline for 5 modules of Soil and Fertility Management  

No Module name Need addressed Expected training 
outcomes

Duration

1. Soil 
composition, 
properties and 
health

•	 Insufficient 
knowledge on what 
the soil is made up 
of and the various 
roles soils play in 
our ecosystem.

•	 Inadequate 
knowledge base 
of soil attributes 
that are important 
in fertility 
management. 

•	 Understanding 
soil composition, 
physical, 
chemical and 
biological 
properties 

•	 Understanding 
soil attributes 
important 
in fertility 
and water 
management 

3 hours
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•	 Inadequate 
knowledge on 
qualities of a 
healthy soil

•	 Insufficient 
knowledge on 
farm soil fertility 
conditions

•	 Inadequate 
knowledge on soil 
nutrient deficiency 
symptoms

•	 Understanding 
the qualities of a 
healthy soil

•	  Adequate 
knowledge of 
farm soil fertility 

•	 Understanding 
soil nutrient 
deficiency 
symptoms

2 Soil and plant 
tissue sampling 
and analysis

•	 Insufficient 
knowledge on 
importance of 
soil and plant 
tissue sampling 
and analysis 
for informed 
soil fertility 
management.

•	 Inadequate 
knowledge on 
how to collect 
and prepare soils 
and plant tissue 
samples for 
laboratory analysis

•	 Limited knowledge 
on interpretation 
and utilization 
of soil and plant 
analysis laboratory 
results

•	 Enhanced 
understanding 
of importance of 
soil sampling and 
analysis

•	 Undertake soil 
and plant tissue 
sampling and 
preparation of 
the samples 
for laboratory 
analysis 

•	 Interpretation 
and utilization of  
laboratory results 

3 hours 

3 Soil 
degradation and 
reclamation

•	 Scarcity of 
information on 
common practices 
contributing to soil 
degradation

•	 Inadequate 
information on 
management of 
degraded soils

•	 Identification of 
different types of 
soil degradation 
and their causes

•	 Understanding 
on how to 
manage degraded 
soils 

3 hours
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4 Soil fertility 
and water 
management

•	 Insufficient 
knowledge on 
appropriate 
options for soil 
fertility  and water 
management

•	 Inadequate 
knowledge on 
different types and 
sources of  organic 
and inorganic 
fertilizers

•	 Inappropriate 
use and timing 
of application of 
different types of 
fertilizer

•	 Identify different 
soil fertility 
management 
methods 

•	 Identify different 
types of organic 
and inorganic 
based fertility 
nutrients and 
their sources 

•	 Understand 
different methods 
of integrated 
nutrient 
management 

3 hours

5 Problematic 
soils and their 
management

•	 Need to identify 
problematic soils 
and areas of 
occurrence

•	 Scarcity of 
information on 
management of 
problematic soils

•	 Increased 
awareness on 
occurrence of 
problematic soils 
in different areas

•	 Awareness 
of causes of 
problematic 
soils and their 
constraints on 
agricultural 
production

•	 Understanding of 
how to manage 
problematic soils 
for improved  
agricultural 
productivity

3 hours

Total Duration 15 hours 
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SECTION 3: TRAINING DESIGN

3.1. Delivery system
The delivery system designed for this training consists of two stages:

3.1.1. Training of farmer facilitators 
A team of core trainers will be constituted to train farmer facilitators in a training of trainers 
(TOTs) course. The course will be done using this soils training manual. The training course 
will be attended by selected agricultural extension officers from county wards of the targeted 
sub counties. These extension officers will be the farmer’s facilitators after completing the 
training course.

3.1.2. Training of farmers 
Each of the farmer facilitators will be taxed to train farmer leaders and farmer groups in 
their respective wards. Each facilitator will assist targeted number of farmers to acquire 
knowledge and skills in soils management, using a developed soils production training 
manual and other appropriate extension materials.

3.2. Partners and their roles
The partners who will work together in this training will be:

3.2.1. Core trainers
This will be a team of   KALRO and Department of Agriculture master trainers who 
will train the farmer facilitators sourced from the County Government, Department of 
Agriculture using this training module. They will also backstop the farmer facilitators 
during the initial stages of their farmer trainings and take part in the evaluations of the 
trainings. 

3.2.2. County government department of agriculture: 
This will be the team of farmer facilitators who will train the farmers using the soil and 
fertility management training manual.

3.2.3. Private sector service providers
Inputs suppliers, financial and business development service providers, market players 
and processors to partner and support management of soils. 

3.3. Training duration

The facilitators training course has five soils modules and shall take a total of approximately 
15 hours of training period. Mid-morning, afternoon and lunch break time is not included in 
the 15 hours, the trainer will need to have a program with breaks.

3.4. Logic of design and flow of session

The logic of design and flow of each module is that the facilitator, paying attention to 
the proposed methods and sessions guidelines shall



7

•	 Introduce the module
•	 Draw out the participant’s expectations
•	 Relate participants’ expectations with module objectives or learning outcomes
•	 Explore the concept and content, switching to different methods of delivery of 

the content (group exercise, brainstorming, excursions, plenary discussions, 
role plays) as the session

•	 Review and summarize the module massage and its application at the end 
using participatory approaches such as questions and comments

•	 Distribute the participants’ handouts.
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SECTION 4: FACILITATOR GUIDELINES/NOTES FOR 
FACILITATOR

4.1. Preparation of training materials
Preparation of training material will include:

i) Adequate training materials as required in the training module. These should 
be prepared before the actual training course period. They will include LCD 
projections, flipcharts, felt pens, manuals, books, videos tapes, laptop and other materials 
required by the trainer.

ii) The required stationery which includes name tags, writing materials, paper punch, 
staplers, box files for participants’ handouts filing and any other necessary stationary

iii) Visual aids like field equipment and tools which should be availed and arranged 
to be used when required

iv) Adequate copies of participants’ handouts (one per participant) for distribution as 
may be required

v) Enough copies of the training modules to be distributed at the end of the training 
course

vi) In addition, the core trainer should familiarize themselves and internalize the 
guidelines provided by this training module early enough.

4.2. Preparation of training venue and sites
The training venue will include the training room and field demonstration sites. The 
training room should have adequate space for the targeted number of participants. The 
demonstration sites to be used for practicals should be a walking distance with enough 
number of plots.

4.3. The trainees
The targeted trainees are Sub County and ward agricultural extension officers with 
elaborate training background in agriculture and extension. The facilitators should not 
lecturer but draw out and build on their knowledge, skills and experience.

4.4. Training programme
The facilitator will require a program that consists of the actual training modules and 
the corresponding days and time allocation.
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4.5. Training methods
The choice of the methods has been informed by the competency issues being addressed, 
time available and experiences of the author of this manual. In the training modules the 
facilitator can choose to use several non-formal education approaches that are useful 
for adult learners as listed in table 2.

Table 2: Description of Training Methods

Training method Description of method
Sharing and Discussions 
in Plenary

Use of PowerPoint presentation or flip charts and plenary 
discussions in situations where knowledge and opinion or 
consensus is required

Brainstorming/Problem 
Solving Exercise

To be considered where skills are an issue requiring sharing 
and trying

Small Group and Big 
Group Discussion

Plenary discussions have been considered as training 
methods where attitude is an issue

On-farm practical 
demonstration and visits

To be considered where hands-on practical skills are 
acquired through sharing and demonstration

4.6. Planning and guidance for farmer facilitators training preparation

While planning for this training, the CTT leader should ensure that the activities in 
Table 3 are done before the training as outlined in Table 3.

Table 3: Planning schedules and guidelines for ToT Preparation

Duration to 
Training

Activities to be Done

Week Six Recruit master trainers, compose CTT, identify the practical 
demonstration sites

Week Four Send out invitation letters to participants and special 
guests detailing purpose, venue and program. Follow up on 
demonstration sites. Brief CTT members

Week Two Confirm names of participants; reproduce training materials for 
facilitators and package, confirm preparedness of the field sites 
to be visited. Hold briefing of CTT members to finalize training 
plan. Confirm special guests if any

Day Four Confirm training sites preparedness, prepare sitting arrangements, 
and brief assistants

Day One Arrange training room furniture, place materials, equipment and 
stationery on the tables. Arrange for the reception of trainees at 
residence proposed
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On the first day Arrange for the reception of trainees at the training venue. Ensure 
climate setting is done before the course is officially opened. This 
includes:

•	 Registration
•	 Welcome to the venue by host
•	 Elaborate introduction of CTT and participants
•	 Ground rules
•	 Group formation

4.7. Evaluation of the training
Time should be allocated on the last day of the training course for planning the way 
forward and evaluation of the training.  This is allocated in the training program 
prepared by the core trainer. Two evaluations will be performed as follows:

4.7.1. The individual trainee evaluation 
Each trainee will fill evaluation forms which will be collected and analyzed by the core 
trainers’ team members.

Sample Evaluation Form
Aspect / Module Rating

Very 
Useful (3 
marks)

Useful (2 
marks)

Of Limited 
Use (1 
marks)

1. Training Methodology
2. Facilitation Skills
3. The training module content
4. Soil composition, properties and 

health
5. Soil sampling and testing
6. Soil fertility and water management
7. Causes of soil degradation and 

problematic soils 
8. Soils rehabilitation and reclamation 

practices 
9. Venue arrangements

10. Handouts 
11. Tools and practicals
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4.7.2. Trainee’s group evaluation
They trainees divide themselves into groups then objectively and constructively 
evaluate the training in absence of the trainer. They then present their evaluation to the 
trainers. 

The core trainers will use the two evaluation results to write a report highlighting 
aspects that went on well and can be replicated, challenges that were encountered, and 
opportunities for future training improvement

4.8: Facilitator’s reference materials
•	 Soil and fertility extension manual
•	 Pamphlets 
•	 Farmers’ handbook
•	 Other extension materials.
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PART II

This part consists of five modules namely:

1. Soil composition, properties and health

2. Soil sampling and testing

3. Soil degradation and reclamation  

4. Soil fertility and water management

5. Problematic soils and their management 

Each module comprises of the following components:

1. Introduction to the module

2. Module learning outcomes

3. Module target group

4. Module duration

5. Module summary 

6. Facilitator guidelines

7. Participants handouts/references

12
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MODULE 1: SOIL COMPOSITION, PROPERTIES AND HEALTH

1.1 Introduction 

Soil is a natural non-renewable resource. It is the main source of nutrients for plants, animals 
and human life. Soil is highly variable and complex with respect to its physical, chemical 
and biological properties. There is need to understand its nature and characteristics to make 
the most efficient use and preserve it for future generations. This training module is designed 
for the training of trainers from agricultural extension who will in turn train farmers on 
soils composition, properties and what constitute a healthy soil. The training will be 
accomplished through lectures from power point presentation, practical sessions, role-plays 
and other learning techniques. The purpose of this module is to familiarize participants on 
the importance of soil composition and recognition that healthy and fertile soils are essential 
for sustainable crop productivity. The curriculum describes the step by step process that will 
be followed to train on soil composition, properties and health. 

1.2 Module learning outcomes

By the end of the module, the following should be achieved::
1. Knowledge on soil composition, various physical, chemical and biological properties 

of soil acquired and shared. 

2. Information on what constitutes healthy soil and soil classification obtained and 
appreciated.

1.3 Module target group 

This module targets county agricultural extension officers, service providers and lead 
farmers. 

1.4 Module duration 
The Module is estimated to take a minimum of 3 hours

1.5 Module summary
Soil composition, properties and health 
Sessions Training methods Training materials Time
1. Introduction 

•	 Objectives 

•	 Expectations

- Personal 
introduction

- Plenary 
Presentation

- Discussion

•	 Flip charts
•	 Laptop
•	 Projector
•	 Participants’ 

Hand outs

20 
minutes

13
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2. Introduction to Soil 
composition, properties 
and health (30 minutes)

- Plenary 
Presentation

- Plenary 
Discussions

- Laptop

- Projector

- Participants’ 
Handouts

40 
minutes

3. Soil composition, 
properties and health 
(Group Exercise)

- Plenary 
Presentation

- Practical 
Exercise

- Flip Charts
- Felt Pens
- Laptop
- Projector

1 hour  

4. Module review - Questions 
and 
comments

- Facilitator’s 
summary

- Laptop
- Projector
- Participants 

handouts

1 hour

TOTAL 3 hours 

1.6 Facilitator’s guidelines

Soil composition, properties and health
1.6.1 Introduction and leveling of expectations and 
objectives (20 minutes)

Session guide

 Introduction (10 minutes)

(The facilitator welcomes participants to the module and 
introduces themselves by stating their profile and experience. 
The facilitator invites the participants to introduce themselves 
stating their capacity and roles in agricultural sector).

 Module Objectives (10 minutes)

(The facilitator presents modules objectives.)

By the end of the trainee should be able to:
•	 Describe soil composition
•	 Identify and explain soil physical, chemical and 

biological properties   

•	 Appreciate what constitutes soil health

 Participants expectations (10 minutes)

The facilitator invites the participants to state their 
expectations

•	Summarize trainees’ 
“Expectations” on 
cards or flipchart and 
display. 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts
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1.6.2. Introduction to Soil composition, properties and 
health (40 minutes)

Session Guide

(The facilitator describes the Soil composition, properties and 
health).

Soil composition, properties and health (20 minutes)
•	 Description of soil composition 
•	 Description of soil properties 
•	  Describe what soil health is all about 

Discussion (10 minutes)

Let the participants recall what they learned and discuss 
issues that may arise.

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts

1.6.3. Soil composition, properties and health (1 hour ) Session Guide
(The facilitator guides the participants in describing the 
various components of a soil).

Group Exercise

Soil composition, properties and health (30 minutes)
•	 Ask participants to describe the soil composition
•	 Ask participants to describe the different soil 

properties
•	 Ask participants to describe what constitute a 

healthy soil 
•	 Presentation on: soil composition, properties and 

health 

 Group Exercise

Healthy soil (30 minutes)

Ask participants describe some of the components that 
constitute a healthy soil they know.

Presentation on: 
•	 Various soil health components. 
•	 Their usefulness.

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts



16

1.6.4. Module review (1 hour) Session Guide
(The facilitator should be able to lead the participants in 
reviewing the module).

Discussion 

Together with the participants review the main points about 
Soil composition, properties and health

•	 What new things did you learn from this Module?

•	 What are some of the problems and issues that you 
have become more aware of in Soil composition, 
properties and health?

•	 What questions do you still have?

Summarize the main points of the training.

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts

1.7. Participants’ handouts 

•	 KCEP Soil Fertility and Management Extension Manual

•	 Soils presentations and Handouts 
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MODULE 2: SOIL AND PLANT TISSUE SAMPLING AND 
ANALYSIS

2.1 Introduction 
This module is designed for training farmer facilitators (extension officers, service 
providers and lead farmers), who will in turn train farmers in Soil and plant tissue 
sampling and analysis. Soil sampling is a systematic collection of soil samples in a farm for 
analysis.  Soil analysis is the chemical, physical or microbiological technique that estimates 
the availability of essential nutrients in the soil for plant growth and also for predicting the 
nutrient requirement of crops. The basic soil test involve the determination of components that 
are of significance to crop growth such as pH, phosphorus, calcium, potassium, magnesium, 
sodium, cation exchange capacity, base saturation and bulk density. There are several test 
methods that are used in nutrients determination in soils and plant tissue. The tests correlate 
the relationships between the quantity and mineral form of the essential elements present in 
the soil and plant. This enables the grower to know what is needed to ensure the condition of 
the soil is suitable to enable the crop reach its genetic yield potential. The soil and plant tissue 
tests are the most reliable method for identifying and confirming the nutrient deficiencies. 

2.2 Module learning outcomes 
By the end of the module the following should be achieved:

1. The importance of soil and plant tissue sampling and analysis understood and 
explained

2. Knowledge on proper soil and plant tissue sampling for laboratory analysis 
acquired and described

3. Laboratory data interpretation explained and appreciated 

2.3. Module target group
This module targets county agricultural extension officers, service providers and lead 
farmers. 

2.4 Module duration 
The module is estimated to take a minimum of 1 hourr 30 minutes
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2.5. Module summary 
Soil and plant tissue sampling and analysis
Sessions Training methods Training materials Time
1. Introduction

•	 Objectives

•	 Expectations

•	Plenary Presentation

•	Plenary Discussion

•	 Flip charts
•	 Laptop
•	 Projector
•	 Participants’ 

handouts

20 minutes

2. Introduction to: 

•	 Soil sampling 
•	 Plant tissue 

sampling 
•	 Laboratory 

analysis

•	Plenary Presentation

•	Plenary Discussions

•	 Laptop

•	 Projector

•	 Participants’ 
handouts

30 minutes

3. Soil and plant tissue 
sampling:

•	 Field 
observation

•	 Vegetation 
types

•	 Field 
demarcation 
and sampling 

•	 Crop 
observation

•	 Plant tissue 
sampling 

•	 Laboratory data 
interpretation 

•	Group work

•	Field demonstration 
on soil and plant 
tissue sampling

•	 Laptop

•	 Projector

•	 Participants’ 
handouts

25 minutes

20 minutes

4. Module review •	Questions and 
comments

•	Facilitator’s 
summary

•	Plenary presentation

•	 Laptop
•	 Projector
•	 Participants’ 

handouts

1hour 30 
minutes

TOTAL 3 hours   
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2.6. Facilitator’s guidelines

Soil and plant tissue sampling and analysis
2.6.1 Introduction and leveling of expectations and objectives 
(20minutes)

Session guide

Introduction to the module and objectives (20 minutes)

(The facilitator presents modules objectives).

Module objectives

By the end of the module the trainee should be able to:

•	 Explain the importance of soil and plant tissue sampling 
and analysis 

•	 Describe the proper soil and plant tissue sampling for 
laboratory analysis

•	 To understand and appreciate laboratory data 
interpretation 

 Participants expectations (10 minutes)

•	 The facilitator invites the participants to state their 
expectations.

•	Summarize 
trainees’ 
“Expectations” on 
cards or flipchart 
and display. 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts

2.6.2  Introduction to Soil and plant tissue sampling and 
analysis (30 minutes)

Session guide

(The facilitator describes Soil and plant tissue sampling and 
analysis).

Presentation (20 minutes)

 Soil and plant tissue sampling and analysis (20 minutes)
•	 Field observation
•	 Vegetation types
•	 Field demarcation and sampling 
•	 Crop observation
•	 Plant tissue sampling 
•	 Laboratory data interpretation

 Plenary Discussion (10 minutes)

Let the participants recall what they learned and discuss any 
issues that may arise.

•	 PowerPoint 
presentation

•	 Participants’ 
handouts 

•	 Plenary 
discussion
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2.6.3 Soil and plant tissue sampling and analysis (10 
minutes) 

Session guide

(The facilitator guide the trainees in Soil and plant tissue sampling 
and analysis).

 Group work and presentation (10 minutes)

Soil and plant tissue sampling and analysis 

•	 Ask participants to list the steps to take in soil and 
plant tissue sampling for laboratory analysis

•	 Detailed presentation on the steps to be undertaken 
on soil and plant tissue sampling and analysis

Practical Demonstration Soil and plant tissue sampling and 
analysis (10 minutes)

(Ensure there is a prepared plot of the steps to be undertaken for 
Soil and plant tissue sampling and analysis).

Visit the plot with the participants and assist them on the 
procedures of Soil and plant tissue sampling and analysis.

•	 PowerPoint 
presentation

•	 Participants’ 
handouts 

2.6.4 Module review (30 minutes) Session guide
(The facilitator leads the trainees in reviewing the module)

Summarize the main points of the training (10 minutes)

•	 Together with the participants review the main points 
about Soil and plant tissue sampling and analysis 

•	 What new things did you learn from this Module?

•	 What are some of the problems and issues that you have 
become more aware of?

•	 What questions do you still have?

•	 The last 
participants’ 
handouts 

•	 Summary of the 
main points from 
the module.

2.7. Participants’ handouts 

•	 KCEP Soil Fertility and Management Extension Manual

•	 Maize pamphlets

•	 Farmers’ handbook.
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MODULE 3: SOIL DEGRADATION AND RECLAMATION

3.1. Introduction
This module is designed for training farmer facilitators (extension officers, service 
providers and lead farmers) who will in turn train farmers on soil degradation and 
reclamation.

Soil degradation is the decline in soil quality as a result of improper land use activities 
like inappropriate agricultural intensification and intensive grazing, unsustainable urban or 
industrial expansion. It involves the decline of the soil’s physical, biological and chemical 
quality. It can be the loss of organic matter, decline in soil fertility, and structural condition, 
erosion, adverse changes in salinity, acidity or alkalinity, and the effects of toxic chemicals, 
pollutants or excessive flooding. Soil degradation can impact directly on yield and yield 
quality, as well as the timing of tillage, planting and harvesting operations. This leads to 
gaps in continuity which can have a significant financial impact on growers and increase 
their reliance on imports to meet customer requirements. This, in turn impacts on national 
food security, self-sufficiency and has social impacts due to uneven labour requirements and 
increased food prices.

Soil degradation may occur naturally, due to climate change or human activities which have 
continued to worsen soil degradation.  

3.2. Module learning outcomes

By the end of this module, the following should be achieved:

1. Knowledge and skills for identifying temporary or permanent decline in the 
productive capacity of land acquired

2. The reduced capacity of land to provide resources for human livelihoods explained 
and understood

3. The solutions for  soil degradation challenges shared and understood 

3.3. Module target group

This module targets county agricultural extension officers, service providers and lead 
farmers.

3.4. Module duration

The module is estimated to take a minimum of 3 hours, with question and answer sessions 
from the participants included.
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3.5. Module summary

Soil degradation and reclamation
Sessions Training methods Training materials Time

1. Introduction to the 
module

- Objectives
- Expectations

•	 Discussions

•	 Plenary 
Presentation

•	 Projector
•	 Flip charts
•	 Laptop
•	 Participants’ 

handouts

20 minutes

2. Overview of Soil 
Degradation and 
Reclamation. 

•	 Plenary 
Presentation

•	 Discussion

•	 Projector
•	 Laptop
•	 Participants’ 

handouts

40 minutes

3. Causes of soil 
degradation

•	 Plenary 
presentation 

•	 Discussion 

•	 Projector
•	 Laptop
•	 Participants’

handouts

30 minutes

4. Reclamation Measures 
and interventions for 
degraded soils

•	 Plenary 
presentation 

•	 Discussion

•	 Projector

•	 Laptop

•	 Participants’ 
handouts

30 minutes

5. Module Review •	 Questions and 
comments

•	 Facilitator’s 
summary

•	 Projector

•	 Laptop

•	 Participants’ 
handouts

1 hour 

Total 3 hours 

3.6. Facilitator’s Guidelines

Soil degradation and reclamation 
3.6.1. Welcoming, introductions, leveling expectations (20 
minutes)

Session guide

(The facilitator welcomes trainees to the module: Soil 
degradation and reclamation and introduces him/her by stating 
his/her profile and experience of working with farmers). 

The facilitator invites the trainees to introduce and state their 
expectations for the training module and set out the ground rules.

•	 Summarize  
trainees’ 
“Expectations” on   
cards or flipchart 
and display. 

•	 PowerPoint 
presentation
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Module objectives (10 minutes)

The facilitator introduces the module objectives

By the end of the module the trainee should be able to: 
- Explain the  temporary or permanent decline of land 

productive capacity 
- Explain the reduced capacity of land to provide resources 

for human livelihoods
- Describe the  various solutions for  soil degradation

Participants’ expectations (10 minutes)
The facilitator invites the participants to introduce and state 
their expectations for the training module and set out the 
ground rules.

•	 Distribute 
participants’ 
handouts

3.6.2. Overview of Soil Degradation and Reclamation (40 
minutes)

Session guide

(The facilitator present on the importance of pest and disease 
management in key principles of overview of soil degradation 
and reclamation.).

Plenary Presentation (20 Minutes
Overview of soil degradation and reclamation).

Plenary Discussion (20) minutes
The facilitator introduces the participants to: 

- Key descriptive features the causes of soil degradation. 
- Measures and interventions for degraded soils.

•	 PowerPoint 
presentation

•	  Participants’ 
Handouts

•	 Plenary discussion

3.6.3. Causes of  Soil degradation (30 minutes) Session guide
(The facilitator presents on major causes of soil degradation 

Plenary Presentation 10 minutes
•	 Major causes of soil degradation 

Plenary Discussion (20 minutes) 
•	 Feedback of the causes of soil degradation

•	 PowerPoint 
presentation

•	  Distribute 
Participants’ 
handouts

•	 Plenary discussion
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3.6.4. Reclamation Measures and interventions for 
degraded soils (30 Minutes)

Session Guide

Plenary Presentation 10 minutes

•	 Major causes of soil degradation 

Plenary Discussion (20 minutes) 
•	 Feedback of the causes of soil degradation

•	 PowerPoint 
presentation

•	 Distribute 
Participants’ 
handouts

•	 Plenary discussion

3.6.5. Module Review (1 hour) Session guide

(The facilitator leads the participants in reviewing the module).
Summarize the main points of the training:

- Together with the participants review the main points 
about soil degradation and reclamation 

- What new things did you learn from this Module?
- What are some of the problems and issues that you 

have become more aware of?
- What questions do you still have?

•	 Participants’ 
handouts 

•	 PowerPoint 
Presentation

•	 Summary of the 
main points from the 
module

3.7  Participants’ References

•	 KCEP Soil and Fertility Management Extension Manual

•	 Maize pamphlets

•	 Farmers’ handbook
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MODULE 4: SOIL FERTILITY AND WATER MANAGEMENT

4.1 Introduction
Soil management is the application of operations, practices, and amendments to protect soil 
and enhance its performance. These include soil conservation, soil amendment, and optimal 
soil health. It may focus on soil types and characteristics to define specific interventions that 
are aimed at enhancing its quality for the desired land use.

Soil management is sustainable if the supporting, provisioning, regulating, and cultural 
services provided by soil are maintained or enhanced without significantly impairing its 
functions that enable biodiversity. The supportive facilities consist of primary production, 
nutrient cycling and soil development, particularly supply of feed, food, fiber, habitat, wood, 
raw earth surface material, and stability and genetics properties. The regulating service 
provide the maintenance of water source and quality, carbon sequestration, climate change 
effects, control mechanism of soil erosion and floods. 

The cultural services mean the appealing and cultural profits derived from soil practices. 
These different soil services are managed differently according to agro-ecological zones. 
Sustainable soil management is fundamental to effective soil function, particularly in 
intensive production systems where optimal plant growth is required to deliver maximal crop 
yield and quality. In these intensive cropping systems, when sustainable soil management is 
not practiced, soil structural degradation in all forms is widespread and pervasive. 

4.2. Module learning outcomes

By the end of the module, the following should be achieved:

1. The various types and methods of soil fertility management for sustainable crop 
production identified. 

2. Knowledge on water conservation tillage systems for increased crop production 
enhanced and shared

4.3. Module target group
This module targets county agricultural extension officers, service providers and lead 
farmers.

4.4. Module duration

The Module is estimated to take a minimum of 3hours, with question and answer sessions 
from the trainees included. 
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4.5. Module summary

Soil fertility and water management

Sessions Training methods Training materials Time

1. Introduction to 
the module, leveling 
expectations

•	 Discussions
•	 Plenary 

Presentation

•	 Projector
•	 Flip charts
•	 Laptop
•	 Participants’ handouts

10 minutes

2. Overview of soil 
fertility and water 
management

•	 Plenary 
Presentation

•	 Brainstorming 

•	 Projector
•	 Laptop
•	 Flip charts
•	 Participants’ handouts

40 minutes

3. Soil fertility and 
water management

•	 Plenary 
Presentation

•	 Discussion 

•	 Projector
•	 Laptop
•	 Participants’ handouts

40 minutes

4. Module review •	 Overall review 
on soil fertility 
and water 
management 
Comments

•	 Projector
•	 Laptop
•	 Flip charts

1 hr 30 
minutes 

Total 3 hours 

4.6 Facilitator’s guidelines

4.6.1 Welcoming, introductions, leveling expectations (30 
minutes)

Session guide

(The facilitator welcomes participants to soil fertility and water 
management, and introduces him/her by stating his/her profile 
and experience of working with farmers). 

The facilitator invites the trainees to state their expectations for 
the training module and set out the ground rules.

•	Summarize 
trainees’ 
“Expectations” on 
cards or flipchart 
and display. 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts
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Module Objectives (10 minutes)
The facilitator introduces the module objectives 
By the end of the module the trainee should be able to:

- Identify the various types and methods of soil fertility 
management for sustainable crop production, including 
fertilizer types and methods of use 

- Describe and explain the various methods of water 
conservation tillage systems for crop production

4.6.2 Overview of soil fertility and water management (20 
minutes)

Session guide

(The facilitator presents and leads the participants in discussing 
the principles of soil fertility and water management. He /she 
remind them of the benefit and challenges of soil fertility and 
water management in crop production). 

Plenary Presentation (10 Minutes

Principles of soil fertility and water management

Plenary discussion (10 minutes) 
Refer the participants/ trainees to the challenges in challenges of 
soil fertility and water management in crop production. 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts

•	 Plenary Discussion

4.6.3 Water conservation tillage systems for increased crop 
production (10 minutes)

Session guide

(The facilitator assists the participants to understand the factors 
to consider when planning for water conservation tillage systems 
for increased crop production).

Plenary Presentation (10 Minutes)

•	 The various water conservation tillage systems 

•	 Tools needed for the various tillage systems

•	  PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts

4.6.4 Soil fertility management for sustainable crop 
production (10 minutes) 

Session Guide

(The facilitator assists the trainees to understand the factors to 
consider when planning for soil fertility management for enhanced 
and sustainable crop production).

Plenary Presentation

•	 The various terminologies and methods of soil fertility 
management

•	 The various fertilizers needed and methods of application 
for sustainable maintenance of soil fertility for increased 
crop production 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts
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4.6.5 Module review (20) minutes) Session guide
The facilitator guides participants to review the whole module, 
and recap of the training. The facilitator invites all to say what 
has been learnt by the various participants. 

•	 PowerPoint 
Presentation on 
Module Summary 

4.7 Participants’ handouts 

•	 KCEP Soil and Fertility Management Extension Manual

•	 Farmers’ handbook
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MODULE 5: PROBLEMATIC SOILS AND THEIR 
MANAGEMENT

5.1. Introduction to the module 
This module is designed for training farmer Facilitator’s (extension officers, service 
providers and lead farmers) on problematic soils and their management. The ‘problematic 
soil’ herein means the soil with unsuitable chemical and physical properties and therefore 
less suitable for cultivation. This means that crops grown do not grow and produce yields at 
optimum levels. 

5.2. Module learning outcomes 
By the end of the module section participants should be able to:

1. Problematic soils identified and described

2. Knowledge on management of problematic soils for increased crop production 
enhanced and shared

5.3. Module target group 
This module targets county agricultural extension officers, service providers and lead 
farmers. 

5.4. Module duration 
The Module is estimated to take a minimum of 3 hours.

5.5. Module users 
This module can be used by master trainers of farmer facilitators, trainers of lead 
farmers and private extension service providers.

5.6. Module summary 
Problematic soils and their management
Sessions Training methods Training materials Time

 1. Introduction

•	 Objectives

•	 Expectations

•	 Personal 
introduction

•	 Plenary 
Presentation

•	  Projector
•	Flip charts
•	Laptop
•	Participants’ 

handouts

10 minutes

2. Problematic soils and 
their management

•	 Plenary 
Presentation

•	 Discussions

•	Projector
•	Flip charts
•	Laptop
•	Participants’ 

handouts

30 minutes
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3. Soils with unsuitable 
chemical properties 

•	 Plenary 
Presentation

•	 Discussions

•	Projector
•	Laptop
• Participants’ 
handouts

30 minutes

4. Soils with unsuitable 
physical properties

•	 Plenary 
Presentation

•	 Discussions

•	Projector
•	Flip charts
•	Laptop
•	Participants’ 

handouts

20 minutes

5. Module review •	 Questions and 
comments

•	 Facilitator’s 
summary

•	Projector
•	Flip charts
•	Laptop
•	Participants’ 

handouts

 1 hr 30 
minutes 

TOTAL 3 hours   

5.7. Facilitator’s guidelines

5.7.1 Introduction and leveling of expectations and objectives 
(30 minutes)

Session 
Guide

(The facilitator welcomes participants to the module on and 
introduces him/herself by stating his/her profile and experience. The 
facilitator presents modules objectives).
Module Objectives (10 minutes)
 By the end of the module the participant should be able to:

•	 Describe and explain problematic soils and their 
management

•	 Explain effective solutions for problematic soils for 
increased crop production 

Participants expectations (10 minutes) 
•	 Participants to state their expectations at the end of the 

module

•	Summarize 
participants’ 
“Expectations” 
on cards or 
flipchart and 
display. 

•	 PowerPoint 
presentation

•	 Distribute 
participants’ 
handouts



31

5.7.2 Soils with unsuitable chemical properties (20 minutes) Session Guide
The various soil types with unsuitable chemical properties (10 
minutes)

•	 Acidic soils
•	 Saline soils
•	 Sodic soils
•	 Alkaline soils 

Plenary Discussion(10 minutes) 

•	 Participants recall what they learned and discuss on 
any issue that may arise.

•	  PowerPoint 
presentation

•	Distribute 
participants’ 
handouts

•	Plenary 
Discussion

5.7.3 Soils with unsuitable physical properties (20 minutes) Session Guide
The various soil types with unsuitable physical properties (10 
minutes)

•	 Surface/sub-surface hard pan soils
•	 Shallow soils
•	 Sandy soils
•	 Heavy clay soils

Plenary Discussion (10 minutes) 

•	 Participants recall what they learned and discuss on 
any issue that may arise.

•	  PowerPoint 
presentation

•	Distribute 
participants’ 
handout

•	Plenary 
Discussion

5.7.4 Module review (20 minutes) Session Guide
Together with the participants review the summary of the main 
points about problematic soils and their management

•	 What new things did you learn from this Module?

•	 What are some of the problems and issues that you have 
become more aware of?

•	 What questions do you still have?

Summary of the 
main points from 
the Module.

5.8. Participants’ Handouts (References)

•	 KCEP Soil and Fertility Management Extension Manual

•	 Farmers’ handbook







Kenya Agricultural and Livestock Research Organization
P.O Box 57811-00200 Nairobi, Kenya

Tel. +254 709 104 000
 www.kalro.org

KCEP-CRAL Extension Manuals are well-written and up to-date publications with basic 
information that Extension Officers and service providers need in each value chain. The 
comprehensive manuals cover all areas of the value chain. Available Trainer of Trainers’ 
manuals cover basic cereals (maize, millet and sorghum), pulses (beans, cow peas, pigeon 
peas and green grams), soil climate smart agriculture and Farming as a Business as listed: 
1. Common Dry Bean Trainer of Trainers’ Manual 
2. Cow Pea Trainer of Trainers’ Manual 
3. Green Grams Trainer of Trainers’ Manual 
4. Pigeon Pea Trainer of Trainers’ Manual 
5. Maize Extension Trainer of Trainers’ Manual 
6. Millet Trainer of Trainers’ Manual 
7. Sorghum Trainer of Trainers’ Manual 
8. Climate Smart Trainer of Trainers’ Manual 
9. Farming as a Business Trainer of Trainers’ Manual
10. Integrated Soil Fertility and Water Management Trainer of Trainers’ Manual
11. Farm-Level Agricultural Resilience and Adaptation to Climate Change Training of  
 Trainers’ Manual


