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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 purpose of this training of trainer’s manual is to familiarize extension officers, lead farmers 
and service providers on the maize production manual content and empower them with the capacity 
and training methods. This will enable them to impact knowledge on good agricultural production 
practices of maize farming through farmer trainings. 

SECTION 1. BACKGROUND

1.1. Value of maize in Kenyan Economy
Maize (Zea mays L.) is a major staple food in Kenya. It can be used as food, feed for animals 
and as a source of industrial raw material. It contributes to about 65% of daily per capita cereal 
consumption. Maize accounts for more than 20% of the total agricultural production and 25% of 
agricultural employment in the country.

1.2. Contribution of maize to food and nutritional security
Maize is an important source of carbohydrate, protein, iron, vitamin B, and minerals. Its products 
include baked, roasted and boiled fresh maize on the cob, porridge, pastes, beer, starch, oil and 
livestock feed from by-products of fresh and dry maize grain.

1.3. Maize in climate smart resilience
In Kenya, 85% of the maize is grown by small-holder farmers and 15% by large-scale farmers 
across all agro-ecologies.

1.4. Objectives of training
Maize producers face several production constraints including erratic rains, low Nitrogen, poor 
management practices, disease and pests, parasitic (striga) weeds, postharvest losses and poor 
marketing structures. The aim of this training is to provide farmer trainers with knowledge and 
skills on how to facilitate farmers in mitigating the maize production constraints through the 
adoption good agricultural practices.

The objectives of the training are:

•	 To empower the farmers trainers with relevant knowledge and skill in maize production 
techniques

•	 To refresh and enhance farmer trainers with knowledge on value addition and marketing 
along maize value chain 

•	 To enhance the development of inclusive stakeholder partnership for sustainable up-scaling 
of maize technologies
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SECTION 2. MODULE TRAINING CONTENT

2.1. Orientation of the module 
The first part of this manual outlines the orientation and outline of the planned modules 
which cover maize production practices that include maize ecological requirements,  
varietal selection, soil fertility and crop management, pest, disease and weed management, 
harvesting and post-harvest management, value addition and marketing.  The training 
module contains four modules as outlined in Table 1.

2.2. Module outline
The module outline includes:

• Introduction to the module - context and background to training needs, 
knowledge and skills gaps being addressed

• Module learning outcomes - what trainees are expected to learn

• Module target group - trainee categories

• Module users - facilitators

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

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

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

• Participant’s handouts -  detailed notes and reference materials for trainees
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Table 1:  Outline of the five maize training modules

No Module Name Need addressed Expected training outcomes Duration

1. Maize ecological 
requirements, 
areas of 
production and 
varieties 

•	Maize cultivation 
requirements:  altitude, 
rainfall, soil type, 
temperature and areas of 
production in Kenya and 
varietal selection

•	 Improved awareness on areas 
suitable for maize production

2 hours 20 
minutes  

2 Maize soil 
fertility and crop 
management

•	Nutrient requirement: 
manures and fertilizer

•	Pre-field operations: 
Seed selection, site 
selection and land 
preparation

•	Production/agronomic 
practices: seed selection, 
planting, spacing, seed 
rates, intercropping and 
rotation 

•	 Improved knowledge on crop 
management  technologies and 
fertility requirements, selection of 
suitable sites and seeds

2 Hours 35 
minutes

3. Identification and 
management of 
pest, diseases and 
weeds in maize 
production

•	 Identification:  Scouting 
for field insects, diseases 
and weeds in maize

•	Common maize diseases,  
pests, weeds & their 
control

•	 Integrated Pest 
Management (IPM) 

•	 Improved knowledge on 
Economic importance of pests,  
diseases and weeds

•	 Improved knowledge on 
identification and management of 
pests, diseases and weeds 

2 Hours 25 
minutes 

4. Push-pull 
technology in 
management 
of stem borers, 
striga and fall 
armyworm in 
maize fields

•	Basic knowlede of Push-
Pull Technology (PPT)

•	Push-Push Technology in 
maize

•	Equip the participants with 
knowledge on how to prepare for 
effective implantation of PPT

•	Learn of the various legumes 
which could repel stem borers 
and FAW from laying eggs on 
cereal crops

•	Learn of the threshold control for 
specific pests and diseases

1 Hours 15 
minutes
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No Module Name Need addressed Expected training outcomes Duration

5. Maize harvesting, 
post-harvest 
management, 
value addition 
and marketing

•	Good  harvesting 
practices for quality 
grain

•	Post-harvest storage 
technologies and care

•	Value addition 
opportunities and 
strategies 

•	Marketing strategies and  
opportunities

•	 Improved knowledge on Grain 
quality 

•	 Improved knowledge on areas of 
post-harvest loses

•	 Improved knowledge on 
Maize enterprise and business 
opportunities

2 hour 40 
minutes

Total Duration 11 hours 15 
minutes

 



5

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 trainer’s 
course. The course will be conducted using this maize training module. The training course will be 
attended by selected agricultural extension officers from county wards of the targeted sub counties 
of each selected county. These extension officers will be the farmers’ facilitators after completing 
the training course. 

3.1.2  Training of farmers  
Each of the farmer facilitators will be taxed to train other farmers and farmer’s groups in their 
respective region. Each facilitator will assist targeted number of farmers to acquire knowledge 
and skills in maize production using a developed maize 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 evaluation 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 maize produc-
tion training manual.

3.2.3  Private sector service providers
This will include inputs suppliers, financial and business development service providers, market 
players and processors to partner and support promotion of maize. 

3.3  Training duration
The facilitators training course has four maize modules and shall take a total of approximately 
ten hours of training period. Mid-morning, afternoon and lunch breaks are not included in the 10 
hours, the trainer will need to have a programme with breaks.
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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 pro-
posed methods and sessions guidelines shall:

• 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 per session

• Review and summarize the module message 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:

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

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

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

• Adequate copies of participants’ hand outs (one per participant) for distribution as may be 
required

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

• In addition, the core trainer should familiarize themselves with 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 within 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 facilitator should not lecturer, but draw out 
and build on the trainees’ knowledge, skills and experience. 

4.4  Training programme
The facilitator will require a programme that consists of the actual training modules and the 
corresponding days and time allocation.

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 this training module the facilitator can choose to use several methods of non-formal education 
approaches that are useful for adult learners as listed in the Table:
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Training Method Description of method

Sharing and Discussions in 
Plenary

Use of PowerPoint 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’ 
While planning for this training, the leader of the core trainer’s team should ensure the 
following:

• Week Eight - Recruit and compose a core/master trainer’s team, establish the required 
maize demonstration plots (eight weeks ensures suitable maize plants) and identify and 
establish the list of trainees and other participants

• Week Four - Send out invitation letters to participants and special guests detailing 
purpose, venue and programme. Follow up on demonstration sites. Hold a briefing 
meeting for the master trainers

• Week Three - confirm names of trainees, participants and special guests, prepare training 
materials for facilitators, confirm preparedness of the field sites to be visited and confirm 
special guests if any

• Week One  - Confirm training sites preparedness, brief assistants and service providers’ 
on the site 

• Day One - Move training material to the venue, arrange training room furniture, place 
materials, equipment and stationery on the tables. Arrange for reception of trainees at 
residence proposed

• On first day - arrange for reception of trainees at the training venue. Ensure climate 
setting is done before the course is officially opened.  This includes:
- Registration
- Welcoming to venue by host
- Elaborate introduction of core trainers and participants
- Introduction to the project and training course
- Ground rules

Table 2:  Description of training methods
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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 programme 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.

Table 3:  Sample Evaluation Form

Aspect / Module
Rating

Very Useful 
(3 marks)

Useful
(2 marks)

Limited Use 
(2 marks)

Not Useful
 (0 marks)

1. Training Methodology

2. Facilitation Skills

3. The training module content

4. Maize ecological requirements, 
areas of production and 
varieties

5. Maize soil fertility and crop 
management

6. Pests, Diseases and Weeds 
management in Maize

7. Maize harvesting, post-harvest 
management, value addition and 
marketing

8. Venue arrangements

9. Handouts 

10. Tools and practicals
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4.7.2  Trainee’s group evaluation 
The 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  Facilitators’ Reference Materials
• Maize extension manual

• Maize farmers’ handbook

• Maize pamphlets

• Videos

• Other extension materials
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PART II: TRAINING MODULES
This part consists of six modules namely: 

1. Maize ecological requirements, areas of production and varietal selection

2. Maize soil fertility and crop management

3. Pests, Diseases and Weeds management in maize 

4. Push-Pull technology in management of Stem borers, Striga and Fall Armyworm in maize 
production

5. Maize harvesting, post-harvest management, value addition and marketing 

Each module comprises of the following components:

•	 Introduction to the module 

•	 Module learning outcomes 

•	 Module target group 

•	 Module duration 

•	 Module summary 

•	 Facilitators’ guidelines

•	 Participants’ Handouts (References)
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MODULE 1: MAIZE ECOLOGICAL REQUIREMENTS, AREAS OF 
PRODUCTION AND VARIETIES

1.1  Introduction to the module 
This module is designed for training farmer facilitators in maize ecological requirements, areas 
of production and types of improved maize varieties and their target areas of production. Due 
to the changing climate towards drier conditions and the increased demand of maize grain for 
food, feed and industrial processing, maize is grown in wider ecological zones in Kenya.  There 
are many improved maize varieties that have been released over the years for cultivation in the 
different ecological areas.  There are varieties for dry low lands, dry cold high lands and semi 
humid and humid areas.  However the awareness of their presence is very low. There is therefore 
need for farmer facilitators in the maize target counties to be brought up to date on the ecological 
requirement for cultivation of maize, the available maize varieties, their areas of production and 
expected yields.

1.2  Module learning outcomes 

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

• Maize crop and its climatic and ecological requirements described

• Improved maize varieties and their ecological areas of cultivation mapped and identified 

• The target areas suited to each variety in each of the counties identified

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

1.4  Module duration 
The module should take a minimum of 2 hours 20 minutes.
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1.5  Module summary 

Module 1: Maize ecological requirements, areas of production and varieties

Sessions Training 
methods

Training materials Time

1. Introduction,  objectives 
and expectations

• Personal 
introduction 
Presentation

• Plenary 
discussions

• Flip charts

• PowerPoint 
presentations

• Handouts

30 minutes

2. Introduction to maize 
plant and its ecological 
requirements: (altitude, 
rainfall, soil type, 
temperature)

• Presentation

• Discussions

• PowerPoint 
presentations

• Participants’ 
Handouts

20 minutes

3. Areas of maize 
production in Kenya. 
Available maize varieties

• Presentation

• Field 
demonstration

• PowerPoint 
presentations

• Photos

• Maize manual 

40 minutes

4. Varietal selection:  
recommended maize 
varieties for the target 
counties

• Presentation

• Discussions

• Power Point 
presentations

• Maize manual

30 Minutes

5. Module review • Questions and 
comments

• Facilitator’s 
summary

• Participants’ 
Handouts 

20 minutes

Total 2 hours 20 
minutes  
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1.6. Facilitators’ guidelines

Maize ecological requirements, areas of production and varieties

1.6.1  Introduction and levelling of expectations and objectives (30 
minutes)

Session guide

Introduction (10 minutes)

The facilitator welcomes participants to the module and introduces him/herself 
by stating his/her 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 training module the participants should be able to:

• Identify climatic and ecological requirements of maize crop

• Map and identify maize growing areas in Kenya and the various improved 
maize varieties available in the market  

• Identify the varieties for the target counties 

Participants expectations (10 minutes)

The facilitator invites the participants to state their expectations

• Participants’ 
Handouts

• Programme

• PowerPoint 
Presentation: 
Module objectives

• Participants’ 
expectations: 
summary 

1.6.2  Introduction to maize plant and its ecological requirements (20 
minutes)

Session guide

(The facilitator should describe the maize crop, its altitude, rainfall, soil 
type and temperature requirements)

Climatic and ecological requirements of maize (10 minutes)

• Description of maize as a staple crop, uses and economic importance

• Describe altitude, rainfall, soil types and temperature range for maize 
adaptation

Discussion (10 minutes)

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

• PowerPoint 
Presentation

• Participants’ 
handouts: 
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1.7  Participants’ Handouts (References)
• KCEP Maize Extension Manual
• Maize brochures and leaflets
• Farmers’ handbook on maize

1.6.3  Areas of maize production in Kenya and available maize varieties 
(40 minutes) Session guide

(The facilitator should be able to guide the participants in identifying the 
various maize growing areas in Kenya and improved varieties)

Maize growing areas (10 minutes)
• Ask participants to give the maize growing areas they know in Kenya
• Describe in details the maize suitable growing areas in Kenya

Improved Maize varieties (10 minutes)
• Ask participants to highlight and describe some of the maize varieties 

they know.
• Present power point slides on the various Maize varieties. The slides 

should have the photos of each variety,  the full description and its uses.
Field Exercise (30 minutes)
(Ensure there is an established plot of all the varieties)

• Visit the maize plot with the participants and assist them study and 
identify the various varieties

• Participants’ 
handouts 

• PowerPoint 
Presentation

• Practical: 
Demonstration plot

1.6.4  Varietal selection (30 minutes) Session guide

Varieties suited for the target counties (10 minutes)
Present power point slides highlighting: 

• The target counties and the suitable varieties maize issues/constraints in 
each county 

• The slides should contain characteristics and climate conditions of 
each target county such as hot dry low land, cold dry highlands, high 
potential, sub humid and humid

Discussion (20 minutes)
• After the presentations allow participants to raise any issues and discuss 

them

• Participants’ 
handouts 

• Plenary discussions

1.6.5  Module review (20 minutes) 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 maize ecological 
requirements, areas of production and suitable varieties 

• 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 maize ecological requirements, areas of production and 
improved varieties?

• What questions do you still have? 
Summarize the main points of the training

• The last 
Participants’ 
Handouts 

• Summary of the 
main points from 
the module
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MODULE 2: MAIZE SOIL FERTILITY AND CROP 
MANAGEMENT

2.1  Introduction to the module 
This module is designed for training farmer facilitators who will in turn train farmers in soil 
fertility management and maize crop management practices in the changing climate farming 
environment. Maize requires specific soil and nutrients for optimal yields. Soils in maize growing 
areas have been degraded leading to low grain yields if no additional external nutrients are 
supplemented. Many farmers apply less than 25 Kg of fertilizer per acre on maize crop against 
a recommendation of about 50 Kg/Acre. Farmers believe the crop does not require fertile soils 
and that fertilizers negatively affect the soil. This has led to continuous reduction of maize grain 
yield. There is therefore need to understand the good soil fertility practices and complementary 
technologies that will enhance productivity in maize cultivation. In addition, maize varieties 
have agronomic packages which a farmer should practice in order to reap maximum benefits. 
The various maize varieties are released for different ecological areas, which may need specific 
agronomic applications. Improved maize varieties will not achieve their yield potential if farmers 
do not practice the recommended agronomic practices.

This module will cover manures and chemical fertilizer requirements, seed selection, site selection, 
land preparation, planting, spacing, seed rates, intercropping, rotation, weeding, thinning, rogueing 
in maize fields.

2.2  Module learning outcomes 

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

•	 Soil fertility and nutrient requirements for maize are identified 

•	 Proper types, rates, time and methods of manure and fertilizer application introduced and 
explained

•	 Importance of profiled operations such as site selection and own seed selection explained and 
appreciated 

•	 The appropriate maize agronomic practices identified on region specific accompanying 
production/agronomic practices identified 

2.3  Module target group 
This module targets agricultural extension service providers based at KCEP - CRAL project target 
counties.
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2.4  Module duration 
The Module is estimated to take a minimum of 2 hours 35 minutes.

2.5  Module summary 

Module 2: Maize soil fertility and crop management

Sessions Training methods Training materials Time

Introduction Objectives 
Expectations

• Personal 
introduction 
Presentation

• Plenary discussions

• Flip charts

• PowerPoint

• Participants; handouts

30 minutes

Introduction to maize 
soil fertility (Nutrient 
requirement; manures 
and chemical fertilizer 
application)

• Presentation

• Discussions

• PowerPoint presntations

• Participants’ handouts

30 minutes

Crop management: Pre-
field operations, seed 
selection, site selection 
and land preparation

• Presentation

• Field demonstration 
on seed selection

• PowerPoint 
presentations

• Photos

• Maize demo plot 

40 minutes

Crop management 
Agronomic practices: 
planting, spacing, seed 
rates, intercropping, 
rotation and weeding

• Presentation

• Discussion

• PowerPoint 
presentations

• Photos

35 minutes

Module review • Questions and 
comments

• Facilitator’s 
summary

• Participants’ Handouts 20 minutes

Total 2 hours 35 
minutes  
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2.6  Facilitator’s guidelines

Maize soil fertility and crop management

2.6.1   Introduction and levelling of expectations and objectives (30 
minutes)

Session guide

Introduction to the Module and Objectives (15 minutes)
(The facilitator presents modules objectives)
Module Objectives
By the end of the training module, the participants must be able to:
• Identify the soil fertility and requirments for maize
• Explain the rates, types of fertilizers for maize and their application 

practices
• Appreciate importance of profiled operations on site slection and own seed 

selection 
• Identify appropriate maize agronomic practices on region specific 

accompanying production/agronomic practices

Participants expectations (10 minutes)
The facilitator invites the participants to state their expectations 

• Participants’ 
handouts:  

• Programme

• Presentation: 
Module objectives

• Participants’ 
expectations 
summary

2.6.2  Introduction to maize soil fertility, nutrient requirement, manures 
and chemical fertilizer application. (30 minutes)

Session guide

(The facilitator should describe soil fertility and nutrient deficiency in maize, 
fertilizer and manure application time and rates )
Soil fertility, nutrient requirements, fertilizer and manure application (10 
minutes)

•	 Micro and macro nutrients, deficiency symptoms
•	 Fertilizer and manure requirements, application rates and timing 

Plenary Discussion (20 minutes)
•	 Let the participants recall what they learned and discuss  any issue that 

may arise.

• PowerPoint 
Presentation

• Participants’ 
handouts: 

• Plenary discussions
2.6.3  Crop management (Pre-field operations: Seed selection, site selection 
and land preparation) (40 minutes)

Session guide

(The facilitator should be able to guide the participants in in understanding the 
pre-field operations)
Seed selection, site selection and land preparation (10 minutes)

•	 Ask participants to name the maize growing areas they know in Kenya
•	 Describe in details the maize suitable growing areas in Kenya

Improved Maize varieties (10 minutes)
•	 Ask participants to highlight and describe some of the maize varieties 

they know
•	 Present power point slides on the various Maize varieties suitable across 

AEZ. The slides should have the photos of each variety attribues and 
yield potential

• Participants’ 
handouts 

• Plenary discussions

• PowerPoint 
presentations
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 3.3 Demonstration on seed selection (30 minutes)
(Ensure there is an established plot of all the varieties)

•	 Visit the maize plot with the participants and assist them on the 
procedures of own seed selection

• Practical exercise: 
Demonstration plot

2.6.4  Crop management (Agronomic practices: planting, spacing, seed 
rates, intercropping, rotation and weeding) (30 minutes)

Session guide

(The facilitator should be able to guide the participants in understanding the 
field operations)

Planting, spacing, seed rates, intercropping, rotation and weeding (15 
minutes)

Present power point slides highlighting: 

•	 Maize agronomic practices as above

Discussion (20 minutes)

•	 After the presentations allow participants to raise any issues and discuss 
them

• Participants’ 
handouts 

• Plenary discussions

2.6.5  Module review (20 minutes) Session guide

(The facilitator should be able to lead the participants in reviewing the 
module)

Summarize the main points of the training

Together with the participants review the main points about maize soil fertility 
and crop 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?

• The last Participants’ 
Handouts 

• Summary of the 
main points from the 
Module.

2.8  Participants’ Handouts (References)

•	 KCEP Maize Extension Manual

•	 Maize brochures and leaflets

•	 Farmers’ maize handbook
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MODULE 3: IDENTIFICATION OF PESTS, DISEASES AND 
WEEDS IN MAIZE PRODUCTION AND THEIR MANAGEMENT

3.1  Introduction 
This module is designed to  train farmer facilitators who will in turn train farmers in 
maize pests, diseases weeds and their control.  Pests and diseases in maize production are 
a major problem and has led to high yield losses. Farmers have limited access to technical skills 
and knowledge on how to control most of the pests and diseases. There is limited number of  
trained personnel that can correctly identify abroad range of maize pest/vectors and diseases. 
This knowledge  is of high importance as it leads to their proper management. Inappropriate 
management of pest and diseases leads to reduced grain yields among small holder farmers.  
Parasitic weeds especially the striga (witch weed) cause a lot of damage to maize.  However 
smallholder farmers do not take seriously the  control of weeds hence huge losses. Integrated pest 
management (IPM) and integrated weed management (IWM) means applying multiple methods 
to manage pests or weeds, using the combination of practices that is most effective to solve the 
specific problem. This include use of chemicals, mechanical, cultural, biological practices, and 
prevention of introduction and spread of pests, diseases or weeds. 

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

• Common field insect pests/vectors,  diseases and weeds in maize through scouting 
identified

• Control of pests/vectors,  diseases and weeds using various methods, including  
integrated Pest Management (IPM) identified and explained

3.3  Module target group 
This module targets agricultural extension service providers based at KCEP - CRAL 
project target counties.

3.4  Module duration 
The Module is estimated to take a minimum of 2 hours 25 minutes.
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3.5  Module summary 

Maize pests,  diseases and weed management

Sessions Training methods Training materials Time

1. Introduction Objectives 
Expectations

• Personal introduction 

• Presentation

• Plenary discussions

• Flip charts

• PowerPoint 
presentations

• Participants hand outs

30 minutes

2. Scouting for maize 
field insects/vectors and 
diseases 

Common maize 
diseases and pests and 
their control

• Presentation

• Discussion

• PowerPoint 
presentations

• Participants’ 
handouts

40 minutes

3. Common maize weeds 
& Control measures

• Presentation

• Discussion

• PowerPoint 
presentations

• Photos

15 minutes

4. Integrated Pest, disease 
and weed management 
(IPWM)

• Presentation

• Discussion

• PowerPoint 
presentations

30 minutes

5. Module review • Questions and 
comments

• Facilitator’s 
summary

• Participants’ handouts 20 minutes

Total
2 hours 25 
minutes  
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3.7. Facilitator’s guidelines

Identification and management of pest, diseases and weeds in maize production

3.7.1  Welcome, introduction, levelling expectations (10 minutes) Session guide

(The facilitator welcomes participants to the module  and introduces 
him/herself by stating his/her profile and experience)
The facilitator invites the participants to introduce themselves stating 
their role in the agricultural sector

Module Objectives 

The facilitator invites the participants to state their expectations at the 
end of the module
• The facilitator introduces the module objectives 

• Distribute and discuss Participants’ Handout

Module Objectives (5 minutes)
 (The facilitator presents modules objectives)
By the end of the training module the participants must be able to:
• Identify maize diseases, pests and weeds and explain their importance
• Identify, control and management options for maize diseases, pests 

and weeds

Participants expectations (5 minutes)

• Participants’ 
handouts

• Programme

• Presentation: 
Module objectives

• Participants’ 
expectations 
summary

3.7.2  Overview of maize pest, diseases and weeds (20 minutes) Session guide
(The facilitator presents the importance of pest and disease management 
and key principles of IPDM and scouting procedures in maize crop 
health management)

Overview of maize pests, diseases and weeds
• Guideline to scouting methods
• Common pests and diseases and their control (Presentation with 

photos)

Scouting for pest, diseases and weeds  
• Purpose of scouting maize fields
• Scouting procedures
• Scouting in an effective IPM programme

Demonstration for Scouting
The facilitator introduces the participants to:

Key descriptive features for major pests
• Demonstrate how to do scouting using Z, V, W or zigzag pattern 

through the field 
Plenary Discussion 

• PowerPoint 
Presentations

• Participants’ 
handouts: 
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3.7.3  Maize field diseases and their management (20 minutes) Session guide

(The facilitator leads participants in discussing and guiding trainees 
about the key symptoms/ diagnostic features for use in the identification 
of diseases. The facilitator must also give several IPDM options for the 
management of each diseases discussed and highlight the importance of 
safe use of pesticides in the management of diseases and pests)

Major diseases of maize, their symptoms/signs and management
• Integrated disease management and safe use of pesticides

• Infected plant samples will be used as visual specimens and 
trainees will be required to identify these diseases in maize

Plenary Discussion
Feedback of common maize diseases and their  management

• Participants’ 
handouts

• PowerPoint 
Presentation

• Plenary 
discussions

3.7.4  Identification and management of major maize pests 
(Arthropods) (25 minutes)

 Session guide

(The facilitator leads participants in discussing and guiding trainees  
on the key symptoms/ diagnostic features for use in the identification 
of pests. The facilitator must also give several IPDM options for the 
management of each pest discussed and highlight the importance of safe 
use of pesticides in the management of pests)

Major pests of maize,  identifications, symptoms and their 
management
Integrated pest management and safe use of pesticides 

Group exercises
Infested plant samples will be used as visual specimens and trainees will 
be required to identify these pests in maize

Plenary Discussion
Feedback of common pests and management for maize
Summarize the exercise and give recommendations

• Participants’ 
handouts 

• Group exercises

• Plenary 
discussions

3.7.5  Identification and management of major weeds of maize (1 
hour)

Session guide

(The facilitator presents  on  key diagnostic features for use in the 
identification of weeds and leads in discussing and guiding the 
participants. The facilitator must also give several IPDM options for 
the management of each weed discussed and highlight the importance of 
safe use of pesticides in the management of weeds)

Major weeds of maize,  identifications, symptoms and their 
management

Integrated pest management and safe use of herbicides.

• The last 
participants’ 
handouts

• PowerPoint 
presentations
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Plenary Discussion
Feedback of common weeds and their management 

Field visit (Demonstration Site)
• The facilitator will lead the learners to a demonstration plot for  

weeds collection
• The learners are grouped into  groups of five for pest, disease and 

weed identification
• The learners are required to propose probable control measures 

for identified pests, diseases and weeds.The facilitator should 
then lead  participants to brainstorm and select best bet IPDM 
components they would adopt for the farms

• Plenary 
discussions

• Practical exercise

• Group work

3.7.6  Module Review (10 minutes) 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 critical points in the  
management of pest, diseases and weeds in maize production systems   
The facilitator also highlights main causes of post-harvest losses. In all 
sections above the trainees should be able to state

• The  new things they  learnt from this Module?
• W Some of the problems and issues that they u have become more 

aware of?
• What questions do they  still have?

• Participants’ 
handouts 

• PowerPoint 
presentation 

• Summary of the 
main points from 
the Module

3.8  Participants’ Handouts (References)
• KCEP Maize Extension Manual
• Maize brochures and leaflets
• Farmers’ maize handbook
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MODULE 4: PUSH-PULL TECHNOLOGY IN MANAGEMENT OF 
STEMBORERS, STRIGA AND FALL ARMYWORM IN CEREALS 
PRODUCTION

4.1  Introduction
This module is about the Push- Pull Technology (PPT) strategy for controlling agricultural pests 
by using repellant “push” plants and trap “pull” plants. Cereal crops such as maize, sorghum and 
millet are often infested by stem borers and fall armyworm (FAW). Grasses planted around the 
perimeter of the cereal crop attract and trap the stem borers or FAW pest, whereas leguminous 
plants such as Desmodium, Clitoria and Dolichos planted between the rows of the cereal crop 
repel the pest and control the parasitic Striga plant.

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

• The principles of push-pull technology in cereal production introduced and appreciated 

• The participants equipped with knowledge on how to prepare for effective implantation of 
right format size for PPT among different cereals

• The various legumes that repel stem borers and FAW moths from laying eggs on cereal crops 
identified as control measures

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 1 hours and 15 minutes, with question and 
answer sessions from the trainees included. 
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4.5  Module summary

Push-Pull Technology in Cereals Production

Sessions Training methods Training materials Time

1. Introduction to the 
module, leveling 
expectations

•	Discussions

•	Presentation

•	PowerPoint 
Presentation

•	Participants’ handouts

•	Flip charts

10 minutes

2. Overview of Push-
Pull Technology 
(PPT) 

•	Presentations

•	Brainstorming 

•	PowerPoint 
Presentation

•	Participants’ handouts

•	Flip charts

20 minutes

3. PPT in maize •	Presentation

•	Discussion 

•	PowerPoint 
Presentations

•	Participants’ handouts 

35 minutes

4. Module review •	Overall review 
on the required 
knowledge to 
implement PPT

•	Provide hand outs

•	Comments

•	PowerPoint 
Presentation

•	Participants’ handouts

•	Flip charts

10 minutes 

Total 1hr 15minutes

4.6. Facilitators’ guidelines
4.6.1   Welcoming, introductions, leveling expectations (10 minutes) Session guide

(The facilitator welcomes participants to the module of PPT and companion 
crops in field establishment and management, and introduce him/her by stating 
his/her profile and experience of working with farmers). 
The facilitator invites the participants to state their expectations for the training 
module and set out the ground rules.
Module Objectives 
(The facilitator introduces the module objectives) 
By the end of the module training participants should be able to: 
•	 Identify field practices that are important PPT strategy 
•	 Tell the right time for companion crops establishment
•	 Identify configuration in the cropping layout, format sizes for each cereal 

crop
•	 Identify the threshold level for control of various insects pests and diseases in 

maize

• Participants’ 
handouts

• PowerPoint 
presentations

• Participants’ 
expectations 
summary
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4.6.2  Overview of Push-Push Technology (PPT) (20 minutes) Session guide

(The facilitator presents and leads the participants in discussing PPT concept. 
He /she remind them of the benefit and challenges of PPT in cereal production 
systems). 

Plenary Discussion 

•	 Refer the participants/ trainees to the challenges in stem borer, Striga and 
FAW control, by use of chemicals and other biological agents

• PowerPoint 
presentations

• Participants’ 
handouts

• Plenary 
discussions 

4.6.3  PPT in maize for control of stem borer, Striga and FAW (35 minutes) Session guide

(The facilitator assists the participants to understand the factors to consider 
when planning for PPT format/ configuration in maize agro ecosystem)

•	 Companion crops establishment, fertilizer use, weeding procedure

•	 Management of cereal enterprise, repellent (push) and attractant (pull) 
plants in the agro ecosystems

•	 Monitoring tools of the pest status on maize

• PowerPoint 
presentations

• Participants’ 
handouts 

• Flip charts

4. Module review (10 minutes) Session guide

•	 Facilitator guides participants to review the whole module, and recap of 
the training

•	 The facilitator invites all to mention what has been learnt by the various 
participants

• PowerPoint 
presentations on 
Module Summary

• Participants’ 
handouts

4.7  Participants’ Handouts 
•	 KCEP Maize Extension Manual
•	 Maize brochures and leaflets
•	 Farmers’ Handbook on Maize
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MODULE 5: MAIZE HARVESTING, POST-HARVEST 
MANAGEMENT, VALUE ADDITION AND MARKETING

5.1  Introduction to the module 
This module is designed for training farmer facilitators in skills involving maize harvesting methodologies 
and post- harvest handling to reduce on losses that are associated with these two activities. Low quality 
grain and high food losses are attributed to improper handling during harvesting and improper storage 
that leads to increase in moisture levels, spoilage, insect and rodent damage. Farmer facilitators should 
be equipped with management strategies for controlling harvesting and postharvest losses to enable them 
support farmers with information in securing high returns from investments on maize grain through adoption 
of improved on-farm and storage grain handling practices.

Maize consumption at household level is very high due to low knowledge on other foods or poor value 
addition for home consumption and small scale businesses. Maize utilization and consumption options are 
diverse. Promotion of value added products will enhance adoption and production. This module will also 
update farmer facilitators with maize value adding skills and recipes for various maize utilization products.

Maize cultivation has not been fetching good financial return to the farmers due to low grain quality. 
Through good arrangement farmers can be contracted by either CGA, millers or animal feed industries to 
produce and market maize in order to fetch reasonable prices. There are opportunities to earn more income 
through proper marketing strategies. In some areas farmers do not have the organizational structures/models 
to increase and market their grain. It is therefore important to equip farmer facilitators with the skills and 
knowledge of the proper marketing strategies. 

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

• Appropriate harvesting and post-harvest storage technologies for quality grain identified

• Processing and utilization techniques described and identified 

• Maize gross margins explained and discussed

5.3  Module target group 
This module targets agricultural extension service providers based at KCEP - CRAL project 
target counties.

5.4  Module duration 
The Module is estimated to take a minimum of 2 hours 40 minute.

5.5  Module users 
This module can be used by master trainers of farmer facilitators, trainers of lead farmers and 
private service providers.
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5.6  Module summary 
Pests, Diseases and Weeds management in Maize

Sessions Training methods Training materials Time

Introduction Objectives 
Expectations

• Personal 
introduction 
Presentation

• Plenary discussions

• Flip charts

• PowerPoint 
presentations

• Participants handouts

20 minutes

Maize harvesting techniques • Presentation

• Discussion

• PowerPoint 
presentations

• Diagrams

• Participants’ handouts

25 minutes

Post-harvest storage 
technologies

• Presentation

• Discussion

• PowerPoint 
presentations

• Diagrams/photos

25 minutes

Value addition and 
Marketing strategies and  
opportunities

• Presentation

• Plenary & group 
presentation

• Discussion

• PowerPoint 
presentations

• Flip charts, marker 
pens

1 hour

Module review • Questions and 
comments

• Facilitator’s 
summary

• Participants’ Handouts 20 minutes

Total 2 hours 40 minutes  
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5.7. Facilitators’ guidelines

Maize harvesting, post-harvest management, value addition and marketing

5.7.1  Introduction and levelling of expectations and objectives (30 minutes) Session guide

Introduction (10 minutes)

• The facilitator welcomes participants to the module on and introduces 
him/herself by stating his/her profile and experience

• The facilitator invites the participants to introduce themselves stating 
their role in the agricultural sector

Module Objectives (10 minutes)

(The facilitator presents modules objectives)

By the end of the training module the participants should be able to: 

• Identify proper maize harvesting and post harvesting skills for reduced 
losses

• Explain value addition and marketing strategies to enhance consumption 
and commercialization of maize

Participants expectations (10 minutes)

• The facilitator invites the participants to state their expectations at the end 
of the module.

• Participants 
handouts  

• Programme

• PowerPoint 
presentation: 
Module objectives

• Participants’ 
expectations 
summary

5.7.2  Maize harvesting techniques (25 minutes) Session guide

Guidelines on harvesting to packaging (10 minutes)

• Presentation on cutting, drying, threshing (manual and mechanized), 
winnowing, testing for moisture content and packaging 

Discussion (15 minutes)

• Let the participants recall what they learned and discuss on any issue that 
may arise.

• PowerPoint 
presentation

• Participants’ 
handouts: 

• Plenary discussion

5.7.3  Post-harvest storage technologies  (25 minutes) Session guide

Guidelines on post harvesting storage (5 minutes)

• Presentation with photos or diagrams on storage structures, storage 
methods, storage pests and diseases (10 minutes)

Discussion (10 minutes)

• Let the participants recall what they learned and discuss on any issue that 
may arise

• Participants’ 
handouts 

• Plenary 
discussions
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5.8 Participants’ Handouts’ (References)
• KCEP Maize Extension Manual

• Maize brochures and leaflets

• Farmer’s handbook

5.7.4  Value addition and Marketing strategies and  opportunities (60 
minutes)

 Session guide

IPM procedures (15 minutes)

• Present power point slides highlighting the different maize recipes and 
products

• Present the maize collective production and marketing methods for small 
scale farmers

Plenary

• Divide participants into groups and let them come up with value 
addition  and marketing models and identify opportunities for maize 
commercialization and present their findings

Discussion (20 minutes) 

After the presentations discuss and have a way forward

• Participants’ 
handouts 

• PowerPont 
presentations

• Groupwork

• Plenary 
discussions

 

5.7.5  Module review (20 minutes) Session guide

Together with the participants review the summary of the main points about 
harvesting, post-harvest, value addition and marketing

• 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
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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 Gram Trainer of Trainers’ Manual

4. Pigeon Pea Trainer of Trainers’ Manual

5. Maize Trainer of Trainers’ Manual

6. Millet Trainer of Trainers’ Manual

7. Sorghum Trainer of Trainers’ Manual

8. Climate Smart Agriculture Trainer of Trainers’ Manual

9. Farming As A Business Trainer of Trainers’ Manual

10. Soil Fertility Trainer of Trainers’ Manual

11. Farm-Level Agricultural Resilience and Adaptation to Climate 
Change Trainer of Trainers’ Manual
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