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Introduction

The manual has the purpose to support for extension services in organization of
vocational training programme aimed at increase of employment of vulnerable youth
including young women and migrants.

This proposal manual describes methodology, introduces the guiding principles, and
suggests how to organise the overall vocational training programme for the cut flower
sector.

The purpose of the Vocational Training Programme is to develop the capacities and
systems of local stakeholders to increase employment of vulnerable youth including
young women and migrants in Turkey’s top migration receiving city, Antalya within the
framework of the UN MDG-F Joint Programme: “Growth with Decent Work For All: A
Youth Employment Program in Antalya”.

Expected outcome of the Training Programme enhanced the labour absorption capacity
of the agricultural value chain in Antalya through improved vocational training and
extension services delivery of relevant institutions.

Previous studies indicated the gaps and recommendations for improved provision of
vocational training and advisory services geared towards increased opportunities for
employment of young migrant workers in cut flower production.

Analysis of the perception of owners/managers and engineers indicate that labour
should be trained in production techniques and post harvest operations and that
trainings should be organised in systematic way. The analysis shows that business
owners and labour prefer the training to be organised on private enterprises in actual
production and processing conditions.

Usually young people are not much interested in improvement of the knowledge in the
field of agriculture, especially in environment where there is employment potential in
sectors which are interesting to young people (tourism sector). Therefore, it is special
challenge to attract the young people to participate in the agricultural enterprise training
and contribute that youth improve their management skills and become knowledge
experts u cut flower production and post harvest operations.

In this manual the attempt was made to produce a program with different approaches
which contains flexibility in order to be adjustable to the needs in the field. The manuals
and guidelines will facilitate extension services in their activities in support of the
vocational training programme. Methodology of work and certain modules are applicable
to other similar agricultural sectors, especially high value vegetable crops. Topics and
methods of work can be adapted in accordance with specific needs of young people and
existing modules developed by Ministry of Education (MoE) are included in the program.

Focus in this manual was to make training program interesting for the young, create
environments, use multiple teaching methods and meet the needs of employers, i.e. that
the training is carried out in actual production conditions and that trainees receive
practical knowledge, skills and attitudes that they can use immediately in practice. In this
way everyone would benefit short-term and long-term from the training.



How to Use This Manual

Structure of the manual is different parts and subparts according to the needs of the
readers. Itis recommended that all parts are read before the beginning of the work.

In the first module, there is theoretical part for the purpose of better understanding of
methodology issues and how to organise training. Also, course content with main topics
is proposed.

In the second module, main elements of regular meetings which need to be organised in
the enterprise were explained.

In the third module, instructions are given for the beginning of work and building of team
within the group.

In the fourth module, exercises are given which can be used in work with participants
during school sessions. Exercises can be used as prepared. However, it is possible to
modify them or adapt depending on the current situation in the field.

In the fifth part, technical elements for assistance in the work of trainers were given.
Assumption is that trainers already have necessary technical knowledge and given
technical information should just refresh their memory. Material is reference material
related to exercises and work plan and program. Also, modules developed by MoE
should be used in the work.

Annex 1 gives more information about the FFS methodology in order to better explain
some basic principles and approaches.

Annex 2 gives group dynamic exercises which can be used in work.
Annex 3 gives additional forms that can be used in the work.

Before the work starts, it is necessary to study proposed work methodology and given
exercises in order to select the most suitable ones. At the beginning, special attention
should be paid to work methodology and organization. Later, more focus/emphasis
should be placed on understanding of exercises, technical part and group exercises.

Precise schedule of the organization of topics should be in accordance with actual
production and post-harvest operations. This differs depending on the time when the
training is organized.

In this manual, we try to find effective ways to respond to the different needs of each
learner through the active participation of all learners. There is no single best way. This
is proposal draft which needs to be tested and adapted in the practice and improved all
the time.



To the Trainer and Facilitator

This manual is designed to assist trainers in implementation of training. You need to be
familiar with the contents of guide in order to use this leader guide effectively.

In general, people feel more satisfied and achieve more when they can actively
contribute to the process of learning. So learning is not just about a teacher giving
information. Learning is an active process where a learner goes through an experience
and learns from it. There are many ways that we can think of to involve learners in their
learning. As much as possible, involve participants in planning project activities.
Successful learning will depend on how well you involve members in hands-on activities.
Instead of being told “the answers,” they are presented with a question, problem,
situation, or activity which they must make sense of for themselves. Try to develop
Inquiry. They will have a greater commitment to the project if they have been involved in
its planning.

As you begin to use this process, it may take more time to prepare than
lecture/demonstration/exercises for meeting. Yet, you will soon find the time spent is well
worth the effort.

The training should contribute to improvement of the knowledge, skills and attitudes of
participants, and to be able to get and maintain jobs and in this way meet their
life/existential needs. Also, never forget respect is main human need!

You have the chance to give contribution to improving the lives of these learners.
Through this program they should be able to earn better incomes. With better incomes
they can provide better benefit for them and their needs for the rest of their life in future.

Your first task is to encourage youth in your area to participate in the programme. Once
you have a group of 20-25 participants, you are ready to start.

The type of interaction between a facilitator and participants determines the relationship
and trust that develops, and affects the types of issues and information that participants
are willing to discuss in an open manner. Therefore, trainer/facilitators must be
constantly aware of their own attitudes and behaviour.

Many of the methods work best when a team of two or more trainer/facilitators work
together. Roles within the team should be clearly defined. One person should be the
facilitator. The facilitator introduces the session, asks questions, explains the method
and checks the information as it arises from the participants. The facilitator interacts
directly with the participants and does not need to write anything down. This avoids
interrupting the communication flow. Other person will have the role of trainer and be
focused on delivery of topics in order to improve level knowledge among the participants
and enhance the participants’ technical knowledge and present the participants with
information they need at the time they need it.

Team members need to prepare their use of participatory methods and decide who is
going to do and say what. It can be very confusing for participants if, for example, the
team members interrupt or contradict each other when explaining a particular method.



You were shown how to do this during your training. This manual contains plan of
implementation and it will make the implementation of training easier.

Before you start, you should read through your notes and the facilitator training materials
you received. This will refresh your mind.

The methods mentioned in this part emphasize active involvement as an effective part of
learning. At the same time, we have to remember that participation is optional in some
cases. We cannot force people to speak up if they don’t want to. As a facilitator, we have
to explore other approaches to mobilize their active participation in the programme. If our
learners are not so interested in the activities, we have to ask ourselves: What is wrong
with this approach? Are there better ways of achieving the same objective?” Don'’t ask,
"What is wrong with our learners?”

Good luck!



Module 1: Proposed Organization and Work
Methodology

1.1 Organization of Training

How to organise the trainings?

Organise groups of preferably 20-25 participants. Trainings should comprise theoretical
education and practical training/work. In theoretical training, combination of different
approaches is planned. Adults do not change their behaviour and practices just
because someone tells them what to do. They learn better through experience than from
passive listening at lectures or demonstrations. Discovery-based learning enables the
participants to develop a feeling of ownership and to gain the confidence that they are
able to reproduce the activities and results.

Combination of different approaches should contribute to higher motivation and more
efficient learning. The use of teaching methods such as: Observation, Lecture,
Demonstration, Exercises, Games Play, etc are planned to be used.

Who are the beneficiaries/participants of the training program?

Beneficiaries of the program, according to ISKUR requirement, should be from 14 to 29
years old. According to ISKUR requirement, certain number of them should be employed
at the end of the training.

In talks with ISKUR representatives it was expressed that they don’t have many young
people interested in training in cut flower sector and/or agriculture. On the other hand,
entrepreneurs have expressed the need for better qualified labour. For the purpose of
finding training candidates, one of the recommendations was that the candidates be
selected/sent by private enterprises/farms with which they had previous cooperation, or
young persons which have occasionally or permanently worked for them or which they
plan to include in their work in future. For instance, 12 enterprises/farms send each 2
candidates (through ISKUR) and in this way a group of 24 is formed. Enterprises/farms
are obligated to give jobs to certain number of candidates after the training. Participants
can be also persons with some experience in cut flower sector and those without any
experience. Requirement of MoE is that the candidates should at least be literate.

It is preferable that the candidates be of approximately the same age. If applied
candidates differ in their age, then it would be good to make groups according to their
age (to avoid having in one group together 14 year old teenagers and older people who
also have kids in school).

Where to organise trainings?

Most of theoretical trainings (2/3) should be organised on the farm/enterprise where
production, processing and packaging take place (Field school). Also, study plot should
be organised within the enterprise where participants through simple exercise will learn
in objective/actual conditions. In addition to study plot, the farm/enterprise should have a
room/classroom and in the field/enterprises where group training can be organised — not
more than 100 m away from the study plot.



One part of the theoretical training (1/3) should be organised in conventional class
rooms, for topics training for which conventional classroom is better suited. This
classroom can be away from the farm/study plot/enterprise.

Practical training should be organised in enterprises which have sent the candidates or
where theoretical part of training is organised (Field school).

Preferably, single farm/enterprise should accommodate maximum two groups. Other
groups should be organised in other enterprises. Preferably it should be those
enterprises which would later hire trained persons or certain number of them.

Who should be trainers?

It is recommended that trainers should be at least engineers of agriculture with minimum
4 years of working experience in production, processing, and storage in cut flower
sector. Trainers should have experience in formal and/or informal education. Trainers
should have certificate from MoE.

It is recommended that trainers are engineers who are already working in the production.
It is recommended that practical training is organised and run by engineers who are
supervising the production on the farm/enterprise where the training is organised.

For special topics, relevant trainers/lecturers can be hired from other fields.

How many trainers are necessary?

Preferably, during sessions delivering theoretical topics, two trainers should be included
in the work with group. It is recommended that two trainers lead one (max two) groups.
One of them should be agricultural engineer and the other one can also be agricultural
engineer but also of other field, such as economics, etc. One should have more of
facilitator role and the other one role of a teacher.

It is recommended to have meetings twice a week, which means two trainers training
one/two groups. Also, preferably, man and woman trainer should work together as
leaders of two groups. During one week, trainers would be busy with the theory training
2 (max 4) days, and the remaining day would be used for preparation and supervision of
the practical training.

What should we teach the youth?

Topics are relating to production process and post-harvest operation. Topics should be
divided into general and cut flower species. Main/basic topics are necessary in order to
better understand the processes and functioning of plant in generally (cultivation,
harvest, and post harvest care), and some special topics. Cut flower species (carnation
and gerbera) should be production and post harvest process according to species.

Participants should be trained to work in all operations throughout the year. Material will
comprise the material prepared by FAO in cooperation with the trainers. Also, modules
prepared by MoE will be included in the training.

It is recommended that during training, for the purpose of improvement/enhancement of
motivation, some topics (20% max) shall be selected by learners/participants in
cooperation with trainers which can but don’'t have to be associated with cut flower
production. Also, parts of the training are topics which will include trainings planned by
IOM.
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What kind of training will the trainers receive?

Before the beginning of the training, trainers will receive Training of Trainers (ToT)
organised by FAO relating to organization of trainings, methodology of work and
technical topics. Implementation partner will receive the guide for implementation of the
training. Implementation partner should have the lead engineer/trainer who should be
agricultural engineer, in charge of later coordination and monitoring and support of work
of other trainers and coordination of practical training and implementation of training.

When to organise the trainings?

It is very important that the trainings follow seasonal cycle of production and post-harvest
activities. Important part of planed training is based on exercise, experiments and
through observation and analysis of current production enterprises, through learning by
doing and problem solving approach. When the seasonal cycle is followed, it is possible
to teach the trainees in the actual situation and learn how to solve problems in actual
situation.

Preferably trainings should be organised throughout the year and participants should
periodically (every or every other week) meet during the year. However, support by
ISKUR can only be 6 months. On the other hand, ISKUR has no possibility to make a
contract where within 12 months training would be organised 3-4-5 days per month.

In the existing situation (with mentioned restrictions), it is proposed that trainings last 6
months. Within 6 months (25 weeks), two days weekly for theoretical training (22
weeks), and three days weekly of practical work.

When to organise trainings during day and week?

Duration of theoretical sessions of 5 h/day is proposed. Two days in the week should be
selected for theoretical topics (e.g. Monday and Thursday or Tuesday and Friday), there
has to be time interval between two topics/trainings in order to be able to spot changes
which occur in experiments or trials that are carried out.

Teachers, in agreement with trainees/participants should determine the time during the
day e.g. 8%° to 13* or 13 to 18". Defined time can be changed only once a month.
Changes of times must be known to all in advance. FAO should have the schedule and
must be informed in advance about any changes.

What are the obligations of the Implementation partners?
= Ensure interested participants/students
= Ensure private enterprises/farms interested to train and hire trained labour force.
= Provide certified trainers by MoE
= Provide space/premises for realization of theoretical training — classrooms (not
for entire time) for periodical gathering.
= Provide training equipment (LCD projector, flip chart, notebook, printed material)
= To select the farm or private enterprise which will enable organization of Field
School, that is to
- allow free access to production areas
- provide adequate space on the farm/production facility where participants (approx. 25
participants) can be accommodated (to sit in adequate environment) during all sessions
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-provide/allow forming of study plot and realize exercises on their farm, with objective to
train students. Surface in the plastic greenhouse for study plot - 200m?® - 500 m* and in
rooms 2-5m?.
- allow use of material already used in production to be used in the training.
= Provide material for participants (notebooks, printed material, etc.)
= Use FAO training material and contribute to its development, and use material of
the Ministry of Education.
= Provide transportation for participants (if necessary)
= Provide refreshments for participants
= Organise one study trip (organise visits to other regions where there is the same
production, markets, institutions) and Exchange visit (visit to other study plots
and other groups on different farms/enterprises).
= Provide requested % of ensured employment/hiring according to ISKUR
requirements
= After training organise exam and issue certificates to training participants
according to MoE
= Supervise all activities in the field and submit regular reports

1.2 Proposed Work Methodology

Previous analyses of perception by owners/managers and engineers indicate that labour
should be trained in production techniques and post harvest operations. Also, business
owners as well as labour prefer to have the training organised in private enterprises in
real production and processing conditions. On the other hand, assumption is that in
addition to personal characteristics, participants of this training/trainer can differ in terms
of their age, previous knowledge, knowledge in the field of agriculture, knowledge in the
field of cut flower sector, literacy, heritage, culture, etc.

In traditional teaching in schools, the teacher often | Education for children is often
directly instructs the children and has complete control | like filling a cup with tea, milk
over the learning process. In practice it is often the | and sugar, while adult

case that teacher “preaches” the lessons and learners | education is more like stirring
just sat and listened. In other words, it was teacher- | an already full cup of tea to
centred learning. In adult non-formal education, this | blend the ingredients in a new
traditional approach is not always appropriate. Adults | way

are more pleased with course where they are actively
engaged in his learning. Facilitator/trainer should encourage learners to participate and
do things. This approach is usually called participatory learning.

It is known that the average retention rate differs depending on the way the students
learn. In general, people feel more satisfied and

achieve more when they can actively contribute to the | “People remember: 20% of
process of learning. what they hear, 40% of what
they see, 80% of what they
Based on above mentioned we can summarise that | discover themselves”

general requirements are

- That the trainings are organised in the enterprise

- In actual/realistic production conditions and post harvest operations
- To follow seasonal production cycle

- To have systematic approach
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- That it is youth education appropriate
- That it is attractive and that it attracts youth
- That it is efficient and effective

In order to respond to requirements organization of Field school is planned, that would
be organised in systematic way. It is proposed that the most of the program should be
organised as Field school, and the other part will be conventional school. One part of
teaching will be organised in conventional ,school with walls”, whereas the more
important part will be organised in the ,school without walls” (as FFS are popularly
called).

Why Field School?

In the FS the field is the teacher, and it provides most of the training materials like plants,
pests, soil particles and real problems. The field (crop production and postharvest
system) is the main learning tool. All activities are organised around it. Participants learn
directly from what they observe, collect and experience in their fields instead of text
books, pictures or other extension materials. Participants generate their own learning
materials, from drawings of what they observe, to the field trials themselves. These
materials are always consistent with local condition and less expensive to develop.
Working in small subgroups, they collect data in the field, analyse the data, make active
decisions based on the analyses, and present their decisions to the other participants in
the field school for discussion, questioning and refinement.

Field Schools try to focus on basic processes through field observations, season-long
research studies, and hands-on activities. It has been found that when patrticipants have
learned about basics, combined with their own experiences and needs, they make
decisions that are effective. Through organization of study plot, observing of current
activities, organization of experiments/trials, learners are actively included in the process
of learning. Field School enables learning environment where it is possible to apply
methods which contribute that learners realize higher average retention rate and it is in
accordance with what business owners and workers think is more suitable training
method.

Adults are usually much more comfortable in field situations than in classrooms.

The Field Schools are not a new idea, just an effective mixture of various extension
ideas ignored by those caught in the system of top-down message delivery. FS will use
one part methodology well known and widely applied within Farm Field School. In actual
surrounding/environment there are limiting factors which limit the full implementation of
FFS but major elements relevant to some processes within FFS will be basis of this
training program. (More on FFS methodology see Annex 1)

Why the school in classroom?

For certain topics for which the field is not necessary, teaching can take place in the
classroom. Especially for topics which are not related to agriculture and which
participants want to choose themselves, as well as those planned by IOM. Presently,
trainings cannot be organised throughout the year, so one part of the training which will
not take place in the field can be done in the classroom. Probably, some of participants
have never attended school and training in classroom can motivate them positively so
that they as others attend the school and get diploma.
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Why practical work?

Through FS and teaching in the classroom, participants should be informed about
technical topics and to acquire all three types of knowledge about innovation. In the
classroom and through FS sessions, and learning about technical topics, the trainees
should get awareness-knowledge (information that an innovation exists) and principles—
knowledge (information dealing with the functioning principles underlying how an
innovation works). Through practical work and -learning by doing- training, students
should acquire knowledge, How-to knowledge, (How-to knowledge consists of
information necessary to use an innovation properly). Also students should see
through practical work actual benefit from the application of what they have learnt.

1.3 Course Content

First part of the program is associated with knowledge of general principles of plant life,
and has impact on production and post harvest operations in cut flower production,
duration of life, ageing, self life, etc. This will represent the general part where the major
factors of the plant life will be presented, and which are applicable in other sectors (such
as high value vegetable production), not only cut flower production. Through this part,
participants should understand the purpose of certain measures that are undertaken in
production and post harvest management and functioning principles underlying how an
innovation works.

The second part refers to the technology of certain species. For this purpose, modules
will be used developed by MoE. They are associated with growing technology of certain
species (carnation and gerbera). Learning about mentioned modules will bring
participants closer to technology of growing of certain cut flower species which are
dominant in production in Altinova region. These modules will serve as basis for
obtaining of certificates from MoE. Certificate is also main pre-condition to obtain
support by ISKUR.

Third part represents topics associated with management and marketing.

Fourth part will be the part determined by the participants. One part is associated with
cut flower production and post-harvest operation. And the other one is not directly
associated with cut flower.

It is expected that field conditions define one part of the curriculum/teaching program.
Fifth part is part planned in cooperation with IOM.

In continuation is the content of the course. In module 4 the exercises are given, and in
module 5 technical topics. In module 2 the methodology is presented. Trainers should
organize the teaching/course using methodology (module 2) and exercise (module 4) to
deliver technical topics (module 5 and module MoE).
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Session | Topics Reference Reference
Exercise No Topics No
1 Opening of the school 3.1-3.6
2 Plant 4.1.1-4.1.6 5.1
3 Environmental factors 4.1.7;4.18 5.2
4 Soils 4.2.1-4.2.4 5.3
5 Soil chemical characteristic 4.2.5;4.2.6 5.4
6 Plant nutrition 4.3.1-4.3.2 5.5
7 Diagnosis of nutrition 4.3.3-4.3.4 5.6
problems
8 Fertilizers 4.4.1-4.4.6 5.7
9 Water and Irrigation 4.5.1-4.5.3 5.8
10 Weed Control FGD 5.9
13 Disease 4.6.3;4.6.4;4.6.5; 4.6.6; 5.12
14 Pest 4.6.2;4.6.7; 4.6.8; 4.6.9; 5.13
15,16 | Pest and Disease Control 4.6.10 5.14
11 Greenhouse & 4.7 5.10
Control of the Environmental
17 Safety Procedures When 46.1 5.15
Using Chemicals
18 Environmental problems FGD 5.16
19 Harvesting and Post Harvest 4.8-4.8.4 5.17
10 Post harvesting treatments 4.8.5;4.8.6 5.18
21 Grading 4.8.3 5.19
22 Packaging and Storing 4.8.5 5.20/5.21
23 Standards and Judging 4.4.8 5.22
Flowers
24,25,26 | Marketing 49.1:4.9.2;4.10;1; 4.10.2 5.23
27,28 Carnation Practical work From MoE
29,30 Gerbera Practical work From MoE
30-38 | Special topics
38-44 | Review of the previous Learned
activities and exam previously
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Module 2: Regular Field School Meetings

This module explains major things relating to regular meetings within Field School (FS)
when theoretical themes are delivered. Main activities are related to The Agro-
Ecosystem Analysis (AESA), Facilitation of Topics of Day, Special Topics and Group
dynamic. Explanation is given and form which needs to be used for AESA, and beside
that also the topics of day and group dynamic were explained. In later modules exercises
for certain topics and theoretical topics/explanations are given.

During implementation it is planned to work with one FS during 6 months (25 weeks).
Twice per week theory sessions (22 weeks) are planned to give theoretical inputs and
study theoretical topics.

The table below indicates a typical FS session.

2.1 Typical Field School Session

Responsible
Time Activity Objectives persons
Opening Record attendance and Facilitator/

15 -20 min Roll call and review | review past activities secretary
of the previous
school day

15-20 min Briefing on the day’s | Explain which activities will Teacher/Facilitator
activities be organized in one day

30 -60min Field observation- Monitor progress of the All
monitoring (AESA) enterprise by

collecting data

30 -60 min Processing of field Analyse and present datato | Teacher/
observations the larger groups for Facilitator
Presentation to collective decisions and
plenary and management action
decision making

20 — 40 min Group dynamics Enhance participation Facilitator and

Enhance learning (introduce | game leader
special topic)
Enhance group work, etc.

60 — 120min Topic of the day or Promote discussion and Teacher and
special topic or learning on a special topic to | Facilitator
exercises widen knowledge/skills

20 -30 min Review of the day’s | Evaluate the group’s Teacher/ Facilitator
activities achievements

10 -60 min Agreements, Prepare any field activities to
planning for next be done before the next Facilitator/Teacher/
session, planning of | session, setting up of trials Assistants
homework and exercises, activities

outside of the FS

10 min Summary Summary Facilitator/Teacher

Roll call note late-comers and
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Announcements absentees
Closure Closure

This is a scheme that can be applied in regular meetings during FS. Certain elements
are explained in the following text.

2.1.1 Roll call and review of the previous school day

List of members should be kept by the trainer. At the beginning of the meeting, the
Secretary should keep an accurate record of each member's attendance. When the
president asks you to take roll at the meeting, membership should stay seated.

When a member is present, mark an “x” in the correct box; when a member is absent,
leave the box blank. In addition to attendance records, this also lets members get to
know each other a little better.

Brief recap should remind them what was done on the last meeting. It is very important
that they repeat important issues from the previous meeting.

Exercise: Review of the previous school day
Each meeting of the school participants starts with a summary of what occurred the
previous school day. This will help to bring attention back to the school topics, and to
refresh memories on what has been discussed, achieved, and agreed during the
previous school meeting.

Learning outcome

Participants will refresh their memories of what has been discussed, achieved, and
agreed during the previous school meeting.

Time needed 15 minutes

Steps

1. Ask a selected participant to summarise for the participants what was achieved and
discussed during the previous session.

2. Extend and explain the summary when needed.

3. Before the end of the day’'s session identify the participant who will summarise
findings at the next school session so that they can prepare notes.

Some suggestions to facilitate group discussion:
What have we learnt on the last class?

Why is it important?

How can we use this in our work?

Before moving to the field it is important for participants to know which activities

that they are going to undertake both in the field and in the classroom (meeting
place). This helps understanding and a smooth allocation of tasks.
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Exercise: Briefing on the day’s activities
Learning outcomes
Participants will know the programme activities and allocation of tasks for today’'s
meeting.

Steps

1. Present to the participants the activities that have been planned for today.

2. Discuss, if relevant, which observations will be conducted in the experiment plots,
measurements to be made, monitoring data to be collected.

3. Indicate to participants the special topics the school will focus on today.

4. Organise the field visit, if relevant agree on group composition (three or four smaller
groups is suggested);

5. Reach a consensus before moving to the field/plots.

6. Wrap-up, summarising the main points discussed.

Some suggestions for leading question

* Which plot will be visited by each group?

» What management practices will be observed?

* What practice will be observed?

* What data will be collected?

» Who will keep the records of the observation and monitoring data?

2.1.2 The Agro-eco System Analysis (AESA)

Background

The AESA is the corner stone of the approach. It addresses the interactions between
components of the ecosystem (e.g. plants, soil, water, and the wider environment) and
the functioning/performance of the system. The AESA helps identify strengths,
weaknesses, opportunities and threats within the ecosystem (i.e. nutrient depletion,
diseases, pests, etc.). Participants in the FS undertake AESA with the aim of improving
their decision making process based on field observations. It also helps in monitoring
yields and other impacts. Participants conduct AESA as they visit the study
plots/production by observing the ecosystem, including interactions and ecological
processes, by sampling, recording and the comparison and analysis of information for
decision-making and action taking based on facts. Thus, AESA is a monitoring tool that
should be conducted frequently, regularly and curiously.

Table 2. Examples of frequency of monitoring of common indicators in crop-based trials

Frequency of monitoring Indicators
At start of the Prior land use, soil type, salinity, land area, date of
experiment/production planting, germination rate
Periodically (through AESA) Nutrient deficiency signs, weeds,

Frequently (through AESA) Plant growth, pest and diseases, soil moisture, moisture
stress, management practices carried out, labour input
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At the end of experiment Yield, soil nutritional level, total labour input, cost/benefit
analysis

Objectives

o learn the value of being a good observer
become aware of how observation relates to
farm management

o introduce the concept behind the AESA
exercise.

o improve decision-making skills through
analysis of a field situation by observation,

o analysis, drawing pictures and discussion

o improve decision-making skills by
presenting small group decisions for critique
in the large group.

The Agro-Ecosystem Analysis (AESA) sheet

NAME OF FS: PROBLEM ADRESSED: PLANT DRAWING
Aesa No: Date:
Group No: Time of observation:
Plot No: Name of the host farmer/enterprise:
GENERAL INFO. When was the beginning of the
Variety: harvest?
Date planted: The amount of harvested product
Stage of crop: (since the last visit):
Amount of total harvested product:
Quality of harvested product:

Background activities during the period from last visit till now

PLANT OBSERVATIONS:
Plant types/associations
Length of plant:

No of leaves:

Moisture stress

Disease observed
Types and damage:

Insect observed:
Types and numbers

Nutrient deficiency or
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sufficiency signs

Applied fertilizer

Irrigation / Soil moisture

Weeds

Main
mistakes/omissions/problems
in previous period

Other comments and
remarks

Problems which have to be
solved urgently

RECOMMENDATIONS
What management practices
should be applied?

Who? , When?

The purpose of using AESA is for participants to learn to make regular field
observations, analyse problems and opportunities encountered in the field and to
improve decision-making skills. By carrying out AESA regularly in the FS, participants
develop a mental checklist of indicators to be observed when monitoring production
practices. Some of the main steps in AESA include:

» Making observations in the field: In sub-groups, participants make observations in
the field based on a range of monitoring indicators (see example of AESA sheet).
Emphasis is on observing the interactions between various factors in the soil-crop-
environment interactions. Subgroups of the FS are organised to undertake the
monitoring.

» Taking records: Each sub-group prepares a brief of their findings in a structured
recording sheet (AESA) comprising summary data, pictures and drawings of the field
situation and decisions and recommendations of the sub-group.

* Plenary presentation: Following the discussion in sub-groups a plenary session is
held where the sub-groups present their results and conclusions.

* Plenary discussion: This “whole group” analysis and discussion of the findings of the
monitoring, for example often a weekly session for crop studies, helps the FS group to
make decisions on management actions required to address the situation observed in
the field.
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Exercise: Agro-ecological System Analysis

Learning objectives Timing
* Raise awareness of participants on identifying different At every FS session
components of the agro-ecosystem and its importance. during the cropping

* Assist participants in collecting and analyzing the relevant field S€ason
data.

« Enhance participants’ ability to make proper production Time required
management decisions. 1 hours

Preparation Materials required

In order to ensure that the AESA is done in a smooth way, you - Study field
will need to discuss and prepare an AESA sheet with the . Record sheet

group In a session prior to this exercise. « Writing materials

Steps

1. Explain the inter-relationships and linkages between different farm components in
relation to the theme of field study/experimentation.

2. Divide FS members into sub-groups and assign a study field for each group.
. Facilitate the groups to collect the information required using the AESA record sheet.

4. Ask the participants to record important factors influencing production and to make a
list of important observations and recommendations.

5. In each sub-group discuss and review the information gathered and propose
appropriate management practices (i.e. if many weeds have been observed, weeding
might be proposed as a management suggestion). Summarise the findings in to one
sheet that can be used as a monitoring and recording sheet. Drawings should be
simple and reflect field conditions/observations.

6. In plenary, allow each sub-group to present their findings. Make sure that the task of
presenting rotates between the various members each occasion the exercise is done.

7. In plenary, discuss the group presentation and suggested management options and
make decisions through consensus building on what immediate actions need to be
taken and by whom.

w

Issues for discussion

* What changes can be observed since last sessions AESA monitoring?
» What management implications do the observations imply?

Mobile or rotational AESA

On every enterprise or farm with existing production AESA exercises should be carried
out. Each group should form simple comparative trials on minimum two extra fields. It is
preferable that each subgroup has its own study plot for trials (e.g. if group has 25
members, 5 groups, each group can form the trial separately). Trainers should decide
before the beginning of the meeting which field will be considered and observed. Also, in
village where other enterprises are, interesting things can be identified which can be
object of observation (for instance carnation production, and next to it field of gerbera,
etc.)

21



NOTE: it is possible those participants who no experience in production for which they
need to do AESA: Therefore trainer should take part and help members. With guidance
from the trainer, members make observations on that farm, and make specific
recommendations/decisions for consideration by the participant. They could also help
the farmer/owner/group members/assistants to implement immediate actions such as
sowing, irrigation, mulching the field, or treating a pest and disease problem. Trainer
should lead this process and how it will be engaged depends on how FS members are
close to problem and adequate solution, i.e. recommendation.

2.1.3 Facilitation of topics of day

Background

It is increasingly recognised that adult learning is best achieved through a ‘learning by
doing’ approach, where new knowledge is acquired through hands-on experience.
However, basic information is usually needed before any hands-on learning activity can
be implemented to help people understand what they have to do and to avoid risk. For
example, if the Agriculture service offers different preparations for protection of
carnation, participants will need basic information to help them choose the right
preparation for their environment. The topic of the day is normally about production
processes and post- harvest operations which are foreseen by the plan and program.
Special topics are topics chosen by participants, and they can but don’t have to be
related to cut flower production.

The ‘topic of the day’ is used to introduce technical information. The objectives of topics
are to:

» enhance the participants’ technical knowledge level

+ provide an opportunity for the teacher, facilitator, researcher or specialist to
give theoretical inputs needed for a general understanding of the subject
before any activities can be carried out;

* ensure a demand-driven learning process;

» level knowledge among the participants;

60 minutes to 2 hours of each FS session should be reserved to discuss a specific topic
of day or special topics.

It can be used two participatory approaches to facilitate the topics of day or special
topics:

1.  Focus group discussions where sub-groups of FS participants are asked to
answer questions followed by a plenary discussion;

2. Participatory learning exercises (which can include simple demonstrations) to
introduce technical topics and lead the group in discussing their experiences.
See module 4.

Focus-group discussion

A focus-group discussion aims to collect general information, clarify details or gather
opinions from a small group of selected people who represent different viewpoints. A
group of 4—8 people is ideal. The group is presented with a broad question, for example:
“What impact do you think the agro-ecosystem analysis (AESA) has on participant
practices?” Let the group discuss this question for the time period agreed upon. The
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facilitator observes and helps the group to maintain the focus of the discussion. After the
discussion has ended, the facilitator notes down the results.

In continuation are exercises and questions which can be used in organization of focus-
group discussion

Example: Topic of the day

Carnation pests
Objectives

o
o

share knowledge and skills for identifying and controlling of carnation pests
identify knowledge gaps (e.g. they cannot recognize symptoms on plants
occurring as result of pest attacks, from those occurring as consequence of
diseases, they have no knowledge in differentiation of preparations for
eradication of pest from preparations for diseases, they cannot assume which
insect attacked the plant and what preparation to use)

Materials: Flip chart, markers, cards and demonstration materials. Plants attacked by

Steps

major pests such as Mite, Trips, Nematode, and Aphis

Time

Forty minutes: 10 minutes to discuss and answer the questions in sub-groups; 10
minutes per question for each presentation; 20 minutes for feedback and final
comments.

- Prepare one set of questions. For example, if pests on carnation pest are the
topic of the day:

How do they look? What are the symptoms on the plant? What are the first sign
that pests are present on the plant? What are the ways to eradicate pests? What
preparations can be used for eradication of pests?

- Form sub-groups of 4-5 people and allocate one question per group. Groups
answer their question within the allocated time.

- Each sub-group presents their discussion/answer to the other groups, perhaps
using the flip chart. Comments and feedback with all participants/members
follows. The facilitator makes the final comments (wrap-up).

Guidance: ldentify the knowledge gaps is initial step and offers the possibility for the
trainer to determine the starting point and what needs to be “filled” during meeting.
Through short lessons teachers should give technical information relevant for
understanding of the issue. It is preferable to find plants attacked by some pests
such as Mite, Trips, Nematode, and Aphis. Explain the symptoms of damages, how
to recognize the first symptoms and how to solve problems in practice.

2.1.4 Facilitation of special topics

At the beginning of the training, certain number of topics should be selected by
participants (about 20%). Topics can but don’t have to be related to cut flower
production.

One of the key ingredients in creating a successful program plan is getting input from the
members. One of the main reasons motivating the young people to be in the group is
that they are involved in planning their programs and activities. It is widely accepted as
fact that people support and take part in activities they helped to develop. This process
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helps members feel that the group’s program belongs to them. Planning can allow for
sharing the responsibilities for a successful training program among the members,
facilitator and teacher.

When we know our learners and what they want, it is also easier to make activities
relevant to them. Often the things that our learners want to learn will be linked to
improving the quality of their lives.

The facilitator could initiate such special topics by inviting guest speakers to handle
topics that deal with health, group cohesion, micro-credit, gender, innovations, and
participants’ opportunities and challenges. This gives participants the chance to learn
about anything they feel is important to their livelihood.

If the facilitator lacks the specific expertise, it can be invited external scientists,
specialists or other participants to lead the discussion. The role of the facilitator is to
target a specific topic at the most relevant time for FS participants.

Special topics can be organized every second weak, during one day.

In addition to special topics they can organise special activities such as study trip
and exchange visit. Study trips or visits to other regions can be organised where
there is production, market or some institutions. Exchange visits include visits to
other study plots and other groups on other enterprises (once per month). Some
of the activities can be financed from the group fund.

2.1.5 Group dynamic

An important task when forming a FS is to slowly build up social skills and encourage the
group to share practical and social responsibilities in the group. The facilitator may
introduce social gestures and activities that are repeated when the FS group meet.
Willingness to work in groups and share experiences should be encourages. By
gradually adding responsibilities FS members will grow in self-confidence.

Group dynamic exercises create a pleasant learning environment, facilitate learning and
create space to reflect. They also enhance communication, problem solving and
leadership skills. The games and exercises are lively and convey messages. They also
break the ice and improve participation and bring fun. Furthermore, people tend to
remember the exercises and thus the message. Each exercise can serve multiple
purposes. To apply group dynamics properly, the facilitator should keep the following in
mind:
o be clear about what you want to achieve with the exercise
o be aware of the appropriate moment, e.g. do an exercise to energise people
when they are feeling tired, or to tackle conflict if you see one arising
o plan and prepare the exercises (reserve time for them in the FS programme) and
always
o add a ‘head’ and a ‘tail’ (introduction and analysis)
good exercises involve everyone in the group
o exercises should be adapted to local and cultural conditions and should not
offend people or make them feel embarrassed
o vary the type and use of the exercises — don’t only do exercises that energize

o
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o treat group dynamic exercises as a toolbox — do not become trapped in a fixed
formula.
O
Remember that each FS is unique and exercises should be modified for each specific
FS.

Group dynamic exercise can be carried out before the topic of the day, but also between
two sessions/theme units within the topic of the day.

Objectives
This section gives examples of group dynamic exercises which aim to facilitate various
objectives:

= energise participants

= enhance patrticipation

= strengthen a learning topic

= strengthen group work and cohesion

= solve conflict

Throughout life-cycle of a FS the facilitator can use trivial games and exercises to
enhance group dynamics. The activities should be related to the FS subject and based
on local social and cultural practices.

The facilitator should act as a mentor to the groups, by showing respect and interest in
the groups. Facilitators should let the groups make their own decisions and mistakes and
allow for feedback from other groups. The facilitators are there to guide the groups, not
to organise them. The groups should have group own leaders, but the facilitators should
always remember to communicate freely with all members, not just the group leaders.
Communicating only through group leaders may cause unnecessary tension within and
outside the groups.

Simple rules to enhance group coherence and knowledge-sharing include:

» Simple energisers, for example songs, dances, stories or games. Remember it
is fun if everyone laughs, but not if some laugh at the mistakes of others.

* Always sit face to face in a circle on chairs or on the floor. Do not use tables, as
they may create invisible barriers.

* Let one person talk at a time and look at the person talking.

* Do not interrupt others talking.

* Always applaud persons, who stand up and share freely.

In Annex 2 are exercises which can be used for strengthening of group dynamics.
Facilitator should choose an exercise for which he thinks is adequate to cultural and
social situation in Antalya region and for each FS individually. This is very important part
and we should constantly work on finding already existing songs, dances, stories or
games and other exercises which exist at the local level, and can be used for the
purpose of strengthening of group dynamics. More on exercises can be found in Annex
2.
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2.1.6 Review of the day’s activities

The use of feedback exercises and summaries informs the teacher/facilitator and
participants on how the information was delivered, exercises carried out, how the school
is progressing from the point of view of the participants. The summary of the feedback
informs as to how participants are reacting to the school. It enables the facilitator to stay
abreast of participants’ feelings as well as their learning. Future plans for the school can
be adjusted in line with the responses to the participants’ feedback. Daily feedback
strengthens school design and increases feelings of ownership.

Exercise: Daily feedback: Word Remembered
Learning outcome
Participants are able to give accurate feedback on a school session or day;
-participants are showing evidence of reflecting on the feedback given.

Time needed 20 minutes

Materials
-cards, markers, pencils

Steps

1. Explain the learning outcomes and the procedure of this exercise to the participants.
2. Ask participants to write down words which, for example:

* the best describe what you have learned today, or

* represent the school experience you had today.

3. Promote discussion by asking questions about these words, for example:

* Why did you choose these words?

» Can you say more about the words you have chosen?

4. Keep records of the words and comments for possible future use.

Exercise with same goal can be done in different way
Exercise: Daily feedback: Feedback cards

Materials
-cards, markers, pencils, pins, tape

Steps

1. Explain the learning outcomes and the procedure of this exercise to the participants;
2. Distribute note cards (two colours);

3. Ask participants to write a brief answer to each of the following questions on one of
the coloured cards:

Either:

* What was the most helpful today? Followed by Why? or What was most useful,
interesting? followed by Why?

4. Ask participants to write a brief answer to the following questions on a second
coloured card:

* What was least helpful, less useful? followed by either What could have been
improved? Or why?

5. Collect cards.
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6. Summarise the responses before the next meeting (overnight). Count the number of
responses related to each aspects of the day mentioned then summarise the responses.
The count, or number or responses, tell facilitators and participants which aspects were
of great interest to participants and the summary of comments tells what the participants
were saying.

7. Discuss the feedback with the participants.

Alternatively

4. If there is time, redistribute and have one person read aloud all the cards with one
colour. Discuss.

5. Have another person read the cards of the other colours. Discuss.

6. Keep records of the words and comments for your use.

Some suggestions to facilitate group discussion:
What was most helpful today?/Why?

What was most useful today?/ Why?

What was most interesting today?/ Why?

What did you like most?/Why?

What was most difficult today?/Why?

What was least helpful today?/Why?

What did you not like?/Why?

What could have been improved?

Alternatively
Exercise: Daily feedback: Likes and Dislikes - Statements

Materials: none

Steps

1. Explain the learning outcomes and the procedure of this exercise to the participants.
2. There are two parts to this exercise. Arrange participants in a circle or hollow U, so
that all have eye contact with each other. In turn each participant completes the
sentence:

“I didn't like it when .......... because........
This may refer to anything that happened during the session or day. Each person may
choose to say nothing or complete the sentence as many times as necessary. No one
should pass judgement on what others say.

3. After everybody has answered this question, the procedure is repeated for what they
appreciated. This time complete the sentence:

“l liked it when......... because........... 7

4. Keep records of the answers and comments and discuss with the participants.

Note

* The exercise finishes with what was liked, so participants finish on a positive note.

* You can also end by asking participants to mention one good thing they feel they have
personally contributed to the group. This help to build self-esteem.

* You can also end by asking for “suggestions”. Participants comment on what they
would like to see changed.
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Alternatively:

Exercise: Daily feedback: Likes and Dislikes - Cards
Materials
-cards, markers, pencils, pins, tape
Time: 20 minutes

Steps:

1. Distribute coloured cards, one to each person.

2. Ask each participant to write on one card “what they did not like” during the session or
day (each card one comments only). This may refer to anything that happened. Each
person may choose to write nothing or to write on as many cards as necessary.

3. The cards are pinned to a board or stuck to a piece of paper for all to see. The
authors should remain anonymous.

4. After everybody has written the answers to the first question, ask each participant to
write on a second card “what they did like” during the session or day. This may refer to
anything that happened. Each person may choose to write nothing or to write on as
many cards as necessary.

5. After everybody has written the answers to the second question ask a participant to
collect all the cards and pin them to a board or stuck to a piece of paper for all to see.
The authors should remain anonymous.

6. Discuss the feedback with the participants.

Suggestion

* A third card can be distributed for “suggestions” and participants asked to comment on
what they would like to see happen in future sessions.

2.1.7 Planning for the next session

Within this part activities should be done that should be carried out before next
meetings. One number of these activities and exercises given in the module on
exercises should be prepared earlier. It is very important that some exercises are
determined and set in advance so that participants could later see the desired changes.
All other preparations concerning study plots can be made earlier. Precise time depends
on the period of the year when exercises are carried out within the seasonal cycle and
when the training is organised, during which part of the year. In accordance with
mentioned, trainers should determine the timing for execution of activities.

2.1.8 Summary and closure

Each school meeting ends with a summary of what has occurred during the day. This will
help participants to recall and remembers what has been discussed, achieved, and
agreed during the day’s meeting.

Exercise: Summary and closure
Learning outcome:
- Participants will recall and remember what they have discussed, achieved, and agreed
during the day’s meeting.
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Steps:

1. Summarise the topics discussed and the main findings of the day’s session. Remind
participants of the assignment given for the week (if any).

2. Remind a selected participant that at the beginning of the next school day they will
summarise the topics discussed and the main findings of day’s session;

3. At the end of each session, group should do the School Meeting Checklist and
analyse what was done well and what needs to be improved.

4. Close the session reminding participants of the next school date.
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Module 3: Understanding the Field School and Team
Building

3.1 Welcome and Getting Started

3.1.1 Exercises: Getting started

Preparation

This will be the first formal meeting of the Field School (FS). You should try to make it
memorable. You may want to invite someone special to help you open it. You may want
to arrange with the participants for each of them to bring some food or drink in order to
share to celebrate the start of the school.

Before the start of the school it is necessary to carry out all activities mentioned in the
module of FS organization in order to have successful start.

Guidance
The purpose of the first few sessions is to get the FS organised and to build unity and
cooperation among the participants.

Process
1. Cover the following points:
= Welcome all the participants to the first day of the FS.
= Congratulate the participants on their determination to improve their knowledge
and skills. The determination itself and decision to dedicate their time to this
training program is their decision to contribute to better future
= Explain how you believe that training will have positive impact on the rest of their
life.
= Check if everyone knows everyone else. If not, ask them to briefly introduce
themselves.
= Explain that the first two meetings of the FS will be about the purpose of the
school and how the school will be run. After that, you will begin to learn about
Production processes, Post- harvest Operations and Specified Subjects which will be
prepared by the trainer, but the program will also include topics of interest to participants.
= The whole program will last 6 months.

Distribute exercise books and pens

Explain that how the FS will be run. There are activities and exercises that have
been prepared to help us learn. They should remember to bring their exercise books
and pens or pencils each time you meet.

4. Ask if there are any questions. Answer them as best you can.

5. Explain that you will now start with the first module of the school.

wn

Tell them

You will:

- Study some important things about probably the most important life on earth —living
plants

- Learn how plant grow and how these plants are affected by their surroundings

- Learn how to manage the production and post harvest operations

-Learn to recognize many important insects, diseases and weeds that attack your plant
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-Learn how plants the ways of a scientist —how he carries out his test and experiments.
-Keep records on what you see so you can write your report

Don’t be surprised if you even learn some new, scientist words. In short you will become
a plant scientist for brief time

It is useful to invite officials for the opening of the school. One or two speeches are
sufficient to make an impact while ensuring that efficiency and goodwill are not
dissipated.

Possible speakers to consider for the opening ceremony could be: representatives of
ISKUR, representatives of MoE, FAO, employers, and religious representative

3.1.2 Exercise: Official opening of the school

Learning outcomes

-Participants will have a clear understanding of the wider communities support for the
implementation of the school,

-prestigious offices will have been sensitized to participatory learning approaches;

(this will also help to create support for the replication of similar initiatives)

participants will have realised that to follow the school is a serious undertaking and be
committed to participating during the full course;

-participants will feel pride in recognition of their knowledge and experience as the
centre of the participant field school.

Materials
- Programme should be written on large piece of paper

Steps

1. Start preparations well in advance.

2. Agree on the date, time and venue both with the participants and the officers you wish
invite.

3. Brief officers on the school approach and topics.

4. Include participants’ leaders in the opening speeches.

3.2 Understanding the Field School
3.2.1 Exercise: Understanding the purpose of the field school

Objective: Materials required:

To provide participants with information White Board or Black Board, markers or
about what they will learn from attending a chalk

FS. Exercise books

To provide that participants have better

understanding of problems which are

targeted, and which not

Learning Process, Methods and Activities:  Key questions

Brainstorming in small groups What is the purpose of the Field School?
What topics should be covered and when?
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What are their expectations?

How would they like the training to be
organised?

Which problems will be targeted?

Over which problems we have influence?

Guidance

In this session you will use small group discussions. Such groups are useful for
encouraging participation and getting richer information. This is also a good way to get
participants used to talking in a small working group — which is how much of the Field
School will operate.

Preparation
Write the following two questions at the top of the board:

¢ What do you understand by the FS?
¢ What do you expect to learn in the FS?

Below the questions, write the following headings on the board as shown below: “What
do you understand by FS”; and “Learning Expectations”.

Understanding of FS Learning Expectations

Process:
1. Ask the participants to form small discussion groups. Start a discussion on what
they understand by FS. Ask them to discuss the questions. Ask each participant to
keep a record in his/her own exercise book. Give them about 5 minutes to do this.

Guidance: You should visit each group to listen to how the discussion is going and offer
help and guidance as needed to keep them focused.

You will know what goals have been set for participants in the learning sessions that
follow, but you need to use this discussion session to find out if these goals match their
understanding of FS.

2. When the groups have completed their discussions ask each participant in turn to
share what they have written in their books about the first question. The participants
should give one answer at a time so that each participant gets a chance to
participate. As the participants share their ideas write them under the first column of
the board. An example is given below.

Understanding of FS Learning Expectations

It is a school where youth learn about
cut flower production
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Guidance: If a participant repeats a point raised by another participant, you do not need
to write it again, but add a tick (v') next to the point each time it is raised by a group. This
will allow you to identify common thinking amongst the participants.

3. When each of the participants has had a chance to contribute, review the answers
on the board. Look for the most common answers. Encourage discussion that leads
to unity of thought about the question.

Guidance: Understanding FS this is an open-ended question. The answers will help you
and all the participants to be more focused.

4. When you have finished the first question, ask the participants to discuss their
expectations. Write them down on the board.

Guidance: The expectations that the participants have may be similar or they may be
very different. It is important that you know what they are expecting to learn so you can
check if the FS programme covers those points or not. Suggest forming of realistic
expectations. It is not a problem if the participants’ expectations are not exactly the same
as the objectives of the FS programme. This will be sorted out as you work through the
programme.

If their expectations and goals aren’t realistic, and it is not possible to realize them during
this program, explain that our goal is not to focus in the school on problems which are
not under our influence. We want to use our time and energy on problems over which we
have some control. Objective is to focus discussion on problems that we can influence.
In the school we will focus on problems that we can influence.

5. When the participants have shared all their expectations, take them through the
topics covered by planned teaching program.

6. ldentify similarities between their expectations and planned program. Identify
differences.

7. Ask participants: without which answers/knowledge/skills you do not want to
complete this training?

Guidance:

Explain that there is one part of the program already determined by the plan and
program, and there is other part which will be developed together with them and in
accordance with their expectations (special topics). They should consider and think
about this and on one of the next meetings special topics will be selected which are
interesting to them. Some of them will surely be within their expectations. Explain that,
as the school progresses, they will be able to identify additional things they want to
learn.

8. Discuss how the program is going to be implemented. Start a discussion on how
they will learn at a FS.

Guidance: For the duration of entire program, there is plan to do theoretical topics and
practical work. Practical work will be done on farms/enterprises, in production.
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Explain how the theoretical part will be delivered. Explain that one smaller part of
theoretical activities will be done in classroom, and bigger part will be done in the field,
where actual production takes place. Say how you believe that this part will be very
interesting. Their observations and active participation are very important in school,
explain to them their role as researchers, how they will be setting up simple trials, so like
,young researchers®. Many exercises are planned through which we should acquire
important information. During each meeting, there will be lot of discussion in groups. It is
planned that 2/3 of discussions will be by them, and 1/3 by the teacher/facilitator. Also,
plan is to have lot of fun. Many games, dances, jokes are planned. Significant part of
time will be spent on fun.

Explain the approaches which will be used:
e Explain the role of the participants as active rather than passive: they work
with you rather than simply take lessons from you.
e Your role is to learn and facilitate training. You will listen to the participants in
acting as both a trainer and a listener to participants’ problems
The program uses Learning by doing approach
Field is the learning ground
The program is linked to the actual operations on farms/enterprises
The program uses a problem-solving approach
Learning from mistakes

9. Check the participants’ understanding of each point. Encourage the participants to
discuss each point and to ask questions about them.

10. Summarise the expectations. Then provide an outline of what is planned in the
future sessions. Explain that the participants schedule of meetings. How often will
they meet? What day of the week? What time? What venue? Write the agreed
program onto the board and ask the participants to copy this information into their
exercise books.

Guidance: It is important that participants leave this initial session with an understanding
of what an FS is, and what lies ahead of them in future sessions, especially those
sessions to be conducted in the first quarter. Very important that they have good
impression at the beginning

Wrap up:
e Take a few minutes to review the key points covered in this meeting.

3.3 Team Building

Guidance: Before you prepare for this module, you should assess the group of
participants you are working with.

Objective: Materials required:
e Build unity among the members of the White Board or Black Board, markers or
FS. chalk

e Establish ground rules to work in the
group effectively and without conflict.
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Learning Process, Methods and Activities:  Key questions:
Brainstorming How can we effectively work as a group?

Process:

3.3.1 Exercise: Ground rules

1. Start a discussion about the rules for holding school meetings. Encourage each
participant to talk by suggesting ground rules or commenting constructively on the
suggestions made by others.

2. As suggestions are made write them on the board

3. Clarify

how a given rule may work. Challenge some of the rules set. Use the

checklist below to help guide the discussion.

[

[

O

We should ensure that each member has the equal right to participate and
make decisions.

We should ensure that decisions are made collectively in consultation with
group members.

We should treat one another with equality and respect at all times.

We need to be self-disciplined as individuals and responsible to the group.
We should be honest and dedicated and always do our best in the interest of
the group.

We should agree to disagree and never get angry if any individual opinion is
not accepted.

We should always accept the decisions of the majority, even if it is against
your individual view.

We should be open, accountable and transparent in our dealings with all
group members.

We should always try to fix problems and not lay blame when things go
wrong.

4. Ensure that there is consensus on the rules chosen.

5. Ask each participant to write the agreed rules into their exercise books.

6. Discuss the importance of these rules in ensuring success for the group. These
points must be constantly kept in mind and should be treated as the ground rules of
the group.

Guidance:

If there aren’t any illiterate persons, each member should sign a copy of agreement. On
the next meeting distribute copies of signed agreement. If there are illiterate persons,
avoid signing, just distribute the agreed document.
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3.3.2 Exercise: Naming our FS

Process:

1. Organise the participants into small groups of 3-5. Ask each group to discuss and suggest a
name for the FS. They should suggest one name. Give them about 5 minutes for this.

2. When the time is up, ask each group in turn to share its suggestion. Write them on the board.
If any small groups have the same suggestion, write it once and add a (v') for each group that
suggests it.

3. After all the suggestions have been given, ask the participants to discuss which nhame would
be best for their FS. Facilitate agreement on a name.

4. |If they cannot reach an agreement, then organise voting about the name

5. Ask all the participants to write that name on the cover of their exercise books.

6. Ask the participants if they would like to have a special symbol for their FS. If so, ask if any of
the participants can draw or has a member of his family that can draw. Organise at least one
participant or a group, or a member of their families to get together to draw some ideas for a
sign for the school. They should work on that and bring their suggestions to the next meeting.

3.4 Managing and Sustaining our Field School

3.4.1 Exercise: Organizing the FS

Objective: Materials required:
To agree on ways of sustaining and White Board or Black Board, markers or
managing the FS. chalk

Help membership to carry out many duties. 2 Exercise Books, Pen
Improve the relationship towards the

school

Learning Process, Methods and Activities:  Key questions:

Brainstorming, Group decision-making How do we organise our FS?
What do we need to do to sustain our FS
financially?

Preparation:

The work done in this session is formal. It needs to be written down and kept in a safe
place. It forms the basis for a constitution of the FS which may be needed in the future
This form should be written down and kept by the Secretary

Process:

Start a discussion on how the FS should be organised. Do they want to have officers
such as a President, Vice-President, Secretary and Treasurer? What other ideas do
they have? We have lot of trials to carry out, do we need assistants? How many
assistants? We want to have fun. Do we need the game leader? Facilitate the discussion
towards a consensus on some kind of leadership which can be identified with
descriptions such as President, Vice-President, Secretary Treasurer, Game leader and
Assistant.
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1. Write the categories of leadership on the board. Use the example below. Also write
them into the FS general record book.

President | Vice- Assistant | Assistant | Secretary | Treasurer | Game
President leader

2. Brainstorm and discuss on the responsibilities of each officer as shown below.

President Vice- Assistant | Assistant | Secretary | Treasurer | Game
President leader

Coordinates

school

activities

Guidance:

Explain the roles individual leadership will have in the group

President: coordinates school activities, prepares premises for holding of meetings,
he/she is familiar with procedure, makes conclusions on mutually reached decisions,
makes final decision on any discrepancy in the parliamentary procedure of the school,
encourages everyone to participate in discussion, but should avoid imposing of own
opinion. Cooperates with others in execution and organization of activities.

Vice President: provides leadership in the president’s absence, should be familiar with
the procedure.

Assistants: should assist in preparation of exercises, trials, focus group discussion, study
plots and premises where meetings are organised, take photographs that show the
activities and events.

Secretary: Keep School attendance records and participation records. Maintaining a list
of all members and their attendance at meetings and activities. Collect memorable from
school about of the council

Treasurer: takes care of all School finances. The treasurer keeps an accurate record of
the group funds. Keep an accurate record of: a) all money received and its source b) all
money paid out, showing whom the money was paid to and what it was paid for. Pay
money out only as approved by school council. Never use school money to pay personal
bills no matter short the time

Game Leader: promotes enthusiasm through games and songs at class meetings and
other activities.

3. When you have finished with the first category, work through the second and third
category and get agreement on their responsibilities.

4. When you have finished with defining responsibilities, write these into the FS record
book.

5. Next ask the participants how they want to select people to fill these jobs. Agree on a
way to do this.

Guidance:

e It is important to find a way to select the leadership of the FS that is fair and
acceptable to the members of the FS.
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e The simplest would be an election by secret ballot. The FS members could
simply vote for each office without nominations. The person receiving the highest
number of votes would be elected to the office.

o Alternatively the FS members could nominate members for each office and then
vote by secret ballot from among those who have been nominated.

e Explain that bylaws may be changed with a standard majority vote any time
throughout the time.

6. When you have agreed on how to select the FS leaders, ask the participants how
long each officer should serve. It is suggested that they should serve for the entire
program.

7. When the term of office has been agreed, write this into the FS record book under
the heading: Procedure for selecting FS leadership.

8. Next, start the process of selecting the FS leaders according to the agreed
procedure.

Guidance: It may happen that the members feel that it is too early to select leaders. If

this is the case, ask them when they would like to do this and put it into the FS schedule.

9. When the selection is done, record the names of the selected leaders into the FS
general record book. Write this on a new page in the book under the heading:
Selection of FS leadership for.

Selection leadership

Office Name Address Phone number

President

Vice-President

Assistant

Assistant

Secretary

Treasury

Game leader

10. Show the book to the participants and explain that it is important to have a formal
record of this process. You have been doing this up to now. This will now be the
responsibility of the FS (Secretary). But before handing this over, ask all the
members to sign the section of the book that records the selection procedure and the
results of the selection process. Then give the record book to the Secretary.

Note:

Allowing participants to elect their own officers serves the following purposes:
o Members feel ownership in their school meetings.
o To agree on ways of sustaining and managing the FS.
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o Help membership to carry out many duties

o Those elected learn to be responsible to their organization, leadership skills and
parliamentary procedure

o All members learn about and participate in elections.

o A variety of experiences help the member develop new skills.

3.4.2 Exercise: Financing in FS

Process:

1.

2.

Start a discussion with the participants about how the FS can find financing for some
of its activities

Explain that part of the costs for functioning of FS will be covered by project (if it is
foreseen by the project, and if not — do not mention financing from the project), Are
they ready to contribute? Are they ready to cover one part of the costs themselves
and for which part? How can they find money for their mutual fund? Do business
owners want to contribute to forming of mutual fund? Facilitate the discussion toward
an agreed process.

Write the agreed process into the FS financial record book under the heading:
Procedure for raising and handling funds for the FS.

Show the book to the participants and explain that it is important to have a formal
record of this process. You have been doing this up to now. This will now be the
responsibility of the FS (Treasurer). But before handing this over, ask all the
members to sign the section of the book that records the financial procedure of the
FS.

Wrap up:

Take a few minutes to review the key points covered in this meeting.
Remind the participants about the next meeting.
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Module 4: Exercises
4.1 Plant and Environmental Factors

4.1.1 Exercise: Parts of plant

Learning objectives:
Participants will learn the parts of the plant. Identify the parts of the plant.
Material: illustration of the plant without
designations and illustrations with marked
/designated parts, flip chart

Process:

1. Explain what they have to do

2. Divide patrticipants in groups - 4 groups

3. Distribute the sheet with empty spaces to the
groups

4. Explain plant parts

5. Working as a group they have to write down
letters next to names of plant parts

6. Show the illustration

7. Check if they have all correct entries

7. Explain plant parts and their function

9. Trace in their work sheets the plant with
correct names of plant organs

1. roots

2. stem

3. leaf

4. flower

4. fruit and seeds

Questions for discussion:

How do plants grow?

Is the growth rate same in the plastic greenhouse and in the open field?
What is main part of the plant?

4.1.2 Exercise: Parts of a flower

Learning objectives: participants will learn the parts of a flower.
Identify the parts of a flower and design your own flower.

Designate using letters parts of the flower

Process

1. Divide them into groups

2. Explain flower parts

3. Distribute illustrations of the flower and instruct them to mark/designate parts of the
flower

4. Distribute illustrations of the flower
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5. Mark/designate parts of the flower
6. Show correct answers

7. Again, explain parts of the flower and their functions
8. Draw in the work sheet a flower with its parts

Male Parts:
A- Stamens
B- Filament
C- Anther
Female Parts:
D- Pistils

E- Ovary

F- Stigma

G- Style [ anther }
Other Parts: [STAMENH S—_—
|- Pedicle e e
J- Sepals
K- Petals

: { stigma -
sty HpisTiL|

~{ ovary

4.1.3 Exercise: Part of flower - match with description

Learning objective: that the beneficiaries learn parts of the flower
Name of the flower part - draw and match them with the correct description.

Process

1.Divide in groups

2.Distribute illustrations of flower parts

3.Connect using lines parts of flower with correct answers
4. Show correct answers

5. Copy correct answers in the notebook

(Male Parts):

Stamens - -a thin strand or stalk which supports the anther.
Filament - - the top of the filament which produces pollen
Anther - -a stamen comprises two parts, the filament and the anther.

Female Parts:

Pistils - - the "stalk" between the ovary and the stigma

Style - -a stalk comprising three parts: the stigma, style and ovary.

Ovary - -the swelling on top of the pistil which the pollen lands on (the
pollen then grows into the stigma and down the style, to reach the
ovary).

Stigma - -at the base of the pistil, made up of one or several compartments.

These compartments are called "ovules". Each compartment
contains several egg cells, which are the female eggs, waiting to
be fertilised by the male pollen (which is equivalent to sperm).
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Other Parts:

Pedicle - - the often colourful "bracts" or "sheets" which surround the male
and female parts of a flower.

Sepals - -"scales" which encompass the flower when it is still a bud. When
the flower opens, the sepals are left as a small petal or leaf like
objects below the flower, extending from the top of the pedicle.

Petals — -the stalk which the flower sits on top of.

FLOWER STRUCTURE

It may seem obvious but the first thing a cut flower grower needs to know about his flowers.
Surprisingly, many people who work with flowers do not understand the basics of flower structure
A flower is made up of the following parts:

Male Parts:

» Stamens - a stamen comprises two parts, the filament and the anther.

* Filament - a thin strand or stalk which supports the anther.

» Anther - the top of the filament which produces pollen.

Female Parts:

» Pistils - a stalk comprising three parts: the stigma, style and ovary.

» Ovary - at the base of the pistil, made up of one or several compartments. These compartments
are called "ovules”. Each compartment contains several egg cells, which are the female eggs,
waiting to be pollinated by the male pollen (which is equivalent to sperm).

« Stigma - the swelling on top of the pistil which the pollen lands on (the pollen then grows into the
stigma and down the style, to reach the ovary).

« Style - the "stalk" between the ovary and the stigma.

Other Parts:

* Pedicle - the stalk which the flower sits on top of.

*» Sepals - "scales" which encompass the flower when it is still a bud. When the flower opens, the
sepals are left as a small petal or leaf like objects below the flower, extending from the top of the
pedicle.

* Petals - the often colourful "bracts" or "sheets" which surround the male and female parts of a
flower.

4.1.4 Exercise: Plant growth

Learning objectives: determine the plant growth and factors of the plant growth.

Time: setting up of the experiment one or two week before planned
theoretical topic .
Material: carnation plants, meter, stickers, marker, wooden slats

Process:
1. Divide participants in three groups
2. Find carnation plants in plastic greenhouse in the location
foreseen as study plot
3. Choose one plant
4. Place wooden slat next to it
5. Fix one stem to the wooden slat (loosely)




6. Measure the height of the stem

7. Ask the participants what are their expectation, how much will the plant grow in 2
and 7 days

8. Write down their answers

9. Check the height after 2 days

10. Check the height after 7,14,21 days

Questions for discussion:

Which factors influence the plant growth?

Is the growth rate same in the plastic greenhouse and in the open field?
Do plants grow faster during the day or the night?

How does the temperature influence the plant growth?

How does the light influence the plant growth?

How does the water influence the plant growth?

What other factors have significant influence on plant growth?

4.1.5 Exercise: Plant roots and vessels

Fertilizers and other chemicals are applied on the soil in order to be taken up by the
plant. To enter the plants, such chemicals must be solved in water. The plant roots can
then absorb the chemicals. In order to appreciate transport of water and chemicals in a
plant, the following exercise can be done.

Objective: To understand transport of water and nutrients/chemicals in a plant and the
effect of light on this process.

Materials: Jars or cups, red ink or dye, drinking straws (2 per group),

Process:

1.Add water to the jars and add several drops of ink or dye to the water. The colour of
the water in the jars should be dark red or blue.

2.Go out to the field and collect leaves of different plants (vegetables, cut flowers weeds,
grasses), preferably with long leaf stems. E.g. cucumber. You can choose carnation
plants, but also other plants with wider leaves.

3. Back in the classroom, place the leaves with the leaf stems in the cups.

4. Flatten one drinking straw. Put one flattened and one un-flattened straw in one of the
cups.

5. Make two series: place one series of cups in a bright (sunny) place and the other
series in a shady place.

6. Write down your expectations

7. Wait 1 hour and observe the leaves and straws. Watch the colouring of the leaf veins
by the dye.

8. Observe again after 2 and 3 hours and the next meting

Note: Water in drawn from the glass, up the stem, to the leaves. This shows that plant
take up water from the soil with their roots.

Discussion:

What happens with the colour of the leaves over time?

Was there a difference between the series in the light and the one in the shady place?
What does this mean for chemicals (fertilizers, pesticides) that are applied on the soil?
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What happens with the water and the chemical after it reaches the tip of the leaf?
Was there water on the leaf margins early morning? Was it coloured? Why?

4.1.6 Exercise: Transpiration

Learning objective: Visualize the transpiration process, observing water transpired from
the leafy part of a plant through the stomata.

Materials: well-watered plant or tree, small plastic bag, twist tie, paper towel

Process:

1. Divide the participants in sub-groups of 3-5 persons each; each group carries out the
exercise

2. Select a plant and field where the soil is moist, where tall leafy plants are growing
(preferably one that is in the sun). If there is no moisture in the soil, water the plants
before setting up of the exercise. You can choose carnation plants, but also other plants
with wider leaves.

3. Cover at least three leaves on the end of the stem or twig of the plant with the dry
transparent plastic bag. Enclose many of the leaves as possible

4. Fasten the twist tie around the plastic bag being careful not to damage the plant.

5. What do you think will happen inside the plastic bag?

Note: Answers will vary

5. Wait twenty minutes.

6. Remove the plastic bag and the twist tie.

7. Wipe the inside of the plastic bag with a paper towel.

8. What do you see on the towel?

Note: Water,

9. What does this tell you about the plant?

Note: This shows that plants lose water through their leaves. This process is called
transpiration

10. Compare the differences

11. Explain the process of movement of water through the plant, from the root to the
leaves.

12. Repeat steps 1-3 for plants in the sun, or during different hours of the day (early
morning, late afternoon, evening)

Note: As water vapour is lost from leaves of plants through small surface pores, called
stomata, water is drawn through plant roots and tissues from the soil. Plants are in ideal
conditions when water stored in the sail in the rooting zone is sufficient to supply the
plant water requirements- the stomata are open. When there is not enough available
water in the soil, the plants close their stomata and very little moisture is lost from the
leaf surfaces. This is how plants protect themselves against drought. In this exercise you
are going to visualize the above-mentioned conditions and compare the effects of the
differences.

4.1.7 Exercise: Light stress

Learning objectives: participants should understand the importance of light for plant
growth and life.
Experiment focuses on one possible a biotic factor, the impact of light vs. shade.
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Materials: 4 Styrofoam /container pots or cups, 8 cucumber seeds, 8 water melon seeds

If there are cuttings of carnation, that have put down the roots and started to grow, you
can also use them; 4 labels; potting soil; A large plastic container (dark in colour) or a
cardboard box

Process:

1.First, poke holes in the bottom of the container / cups for drainage purposes.

2.Fill each pot with potting soil, leaving about 2.-5cm of space at the top of the pot.

3. Plant four seeds per pot (two pots with four cucumber seeds each and two pots with
four water melon seeds each).

4.Label the pots as follows: 1-cucumber light, 2—cucumber dark, 3— water melon light,
4—water melon dark. If you are using cuttings of carnation, place carnation light and
carnation dark

5. Include the date on each label.

6. Place the two pots for light on a windowsill or in a place where there is direct sunlight.
7.Place the two pots labelled dark in the same area but with the plastic container/box
covering them to block the sunlight.

8.Water the plants until the soil is damp. (Be sure to have something under the pots to
collect the extra water.)

9. Participants should write prediction of how the plants in the light will differ from the
plants in the dark.

10. Observe your plants twice a week for two weeks.

11. Measure and record the plant height and colour and any other data that would be
useful in determining the role of light on plant growth.

12. At the end of the initial two-week period, move the dark plants to the same location
as your light plants (remove the plastic container/box) and continue making observations
for an additional week. Record your observations and conclusions regarding the
influence of light on plant health

Some suggestions to facilitate the group discussion:

How does light affect the plant life?

Is the duration of day important for plants?

Is the intensity of light important?

What is photosynthesis?

What other environmental factors are important for life of plants?

4.1.8 Exercise: Temperature

Learning objectives: participants should understand the importance of temperature for
the life of plants.

Materials: 6 Styrofoam /container pots or cups; 12 cucumber seeds; 12 water melon
seeds; If you have cuttings of carnation, that have put down the roots and started to
grow, you can also use them; 4 labels; potting soil; three places where you will store
containers (1% at higher temperature, 2™ at lower temperature, and 3™ in cold store)
Process:

1.First, poke holes in the bottom of the container / cups for drainage purposes.

2.Fill each pot with potting soil, leaving about 1/2-inch of space at the top of the pot.

3. Plant four seeds per pot (two pots with four cucumber seeds each and two pots with
four water melon seeds each).
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4.Label the pots as follows: 1-cucumber plastic greenhouses, 2—cucumber open filed,
3— cucumber refrigerator. 4—water melon plastic greenhouses, 5—water melon open filed,
6— water melon refrigerator. If you are using cuttings of carnation place carnation plastic
greenhouses, open filed and refrigeration

5. Include the date on each label.

6.Water the plants until the soil is damp. (Be sure to have something under the pots to
collect the extra water.)

7. Place the two pots on the spot in the plastic greenhouse (study plot) in a place where
there is direct sunlight.

8.Place the two pots labelled ,,open field,, somewhere safe in the open field

9. Place the two pots labelled ,, refrigeration,, certain location in cold store at
temperature to 10°C.

10. Participants should write prediction of how the plants grow in different temperatures.
10. Observe your plants twice a week for two weeks or several weeks if the weather is
cold throughout the year

11. Measure and record the time for germination, plant height and colour and any other
data that would be useful in determining the role of temperature on plant growth.

12. At the end of the initial two-week period, or longer in case of seed that didn't
germinate, find the seeds in the soil and see what happened to them

13. Record observations and conclusions regarding the influence of temperature on
plant growth.

Some suggestions to facilitate the group discussion

How does the temperature affect the plat life?

How does the temperature affect the photosynthesis, respiration, transpiration, sugar
storage, flowering?

4.2. Soll

4.2.1 Exercise: Land preparation

One of the factors that affect plant growth is land preparation. Properly prepared fields
promote good root development and better weed, pest and disease management.
Learning outcomes

-Participants will have further improved their understanding of land preparation in relation
to growing a healthy crop

-participants will know the advantages and disadvantages of land preparation practices.
Materials: Newly planted fields, large sheets of paper and marker pens

Process:

1. Explain the objectives and the procedure of this exercise to the participants.

2. Brainstorm with the whole group the important things to note when planning for land
preparation. Come to an agreement on the important indicators and write them down.
The list may include, but not be limited to, the following:

* Is the presence of weeds a problem?

* Is seed germinated even?

* Is the crop healthy?

* Is it well established?

* Is the field prepared in beds?
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* Does the type of land preparation have any influence on irrigation and drainage?

* When was it prepared?

* Why at that time?

* Is weed, pest and disease management considered when planning for land
preparation?

3. Go with the participants to the field and ask the participants to observe a newly
planted area. Small groups might be assigned to different crops and areas.

4. Ask the participants about their practices in land preparation.

5. Give the participants 30 minutes to prepare a presentation of the output of their
observations and discussions.

6. Ask the groups to present and discuss the outputs.

7. Wrap-up, summarising the main points discussed.

Some suggestions to facilitate the group discussion:

* What is good land preparation?

* What is the importance of thorough land preparation?

* What are the characteristics of a well-prepared field?

* When is the best time to do the first plowing and succeeding harrowing?
* What is the importance of straight furrowing?

» What are the advantages and disadvantages of frequent or intense land preparation?
* How does land preparation influence the growth of weeds?

* How does land preparation influence crop germination?

* How does land preparation influence crop establishment?

* How does land preparation influence drainage?

* How does land preparation influence irrigation?

» How does land preparation influence soil erosion?

* What will the timing of land preparation influence?

* How can land preparation help in weed management?

* How can land preparation help in pest management?

* How can land preparation help in disease management?

4.2.2 Exercise: Soil particles

Learning objectives: learn that soil is made of different sized particles.
Materials:
o soil from outside (find several types of different soils, one type should be sandy
soil, the second silt and the third type clay soil)
o jar or plastic bottle. As much as types of soil you have
o water

Process
1. Collect different type soil from outside. Find soll g
with higher content of sand, also soil with higher \

content of clay and humus. If you cannot find
different soil types, make different combinations by
adding more send to one type, and more humus to
the other soil that you have. CLAY

2.Divide into three or four groups depending on - ‘I:l
how many soil types you have SILT

3. Fill a jar two-thirds full with the soil.
SAND
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4. Fill the jar almost to the top with water. Leave one to 5 cm of air space at the top.

5. Put the lid on tightly.

6. Shake the jar for three to five minutes until all the clumps of soil are mixed well with
the water. You may need a spoon to break apart some of the clumps.

7. Set the jar down and wait for 5 minutes.

What does the soil inside the jar look like ?

After 5 Minutes After Ten Minutes After One Hour

7. Compare your “soil shake” to another group’s shake. How are they similar? How are
they different?

8. Explain different parts of soil and their significance

9. Leave the experiment for the next meeting and check again during the next meeting
and discuss differences

Note: Soils are made of three kinds of particles: sand, silt, and clay. Good soil is made
up of a balanced mixture of these three particles: sand, silt, and clay. Make a soil shake
to observe the particles in your soil.

Discussion:

Do you think your soil would be a good soil for cut flowering growing plants?

Why or why not? How do soil particles influence the water capacity of soil? What type of
soil is easier to cultivate? Is the soil colour different due to particle size?

4.2.3 Exercise: Determination of texture

Learning objectives: To evaluate soil texture in different soil types.

Materials: water dispenser; soil sample; measuring spoon; water container for hand
washing

Process:

1.Take a soil sample of a selected soil, about a spoonful.

2.Put it on your left hand.

3. With the aid of the water dispenser, gradually add some water (drop by drop) and with
your right hand manipulate it to the point where a sticky consistency is reached and then
make a 2- 5 cm ball (3 do 5 cm) diameter. The point at which the wet soil becomes
malleable is an indicator of its texture.

4. In order for you to identify the textural class the soil belongs to, compare it to the table
below.

Sandy The soil stays loose and separated, and can be
accumulated only in the form of a pyramid

Sandy Loam The soil contains enough silt and clay to become sticky,
and can be given the shape of an easy-to-take-apart ball

Silty Loam Similar to the sandy loam but the soil can be shaped
rolling it with a small and short cylinder

Loam Contains almost the same amount of sand, silt and clay.

can be rolled with a 6” long (approximately) cylinder that
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breaks when bends

Clayey Loamy Similar to the loamy, although this one can be bent and
be given a U shape (without forcing it) and does not
break

Fine Clay The soil can be given the shape of a circle, but shows
some cracks

Heavy Clay The soil can be shaped as a circle, without showing any
crack

4.2.4 Exercise: Percolation

The percolation rate is a measure of the ‘vertical permeability of the soil’ - the rate at
which water moves vertically through the soil to the water table (i.e. the groundwater
level). During rainfall on a soil with low permeability the surface soil layers will become
rapidly saturated as the rainfall rate will exceed movement through the soil resulting in
runoff even though the soil at depth may remain dry. In a highly permeable soil rainfall
will move rapidly deep into the soil and will drain away so there will be less risk of
saturation and water logging. Waterlogged soils due to lack of air prevent root function
and nutrient and moisture uptake. This exercise will visualize percolation differences
between soils and effects of those differences.

Learning objective:

* Visualize deep percolation and its potential contribution to groundwater recharge.
Preparation

Collect two or three contrasting types of soil; a sandy soil, a soil rich in organic matter
and a clayey soill.

Timing

This exercise can be carried out at any time of the year, not limited by adverse weather
conditions

Time

Initially 1 hour; more observations the next day(s)

Materials

* 4 two litre plastic bottles

* 1 sharp knife

» Some “sticky stuff” (or patty)

Steps

1. Divide the participants in sub-groups of 3-5 persons each; each group carries out the
exercise.

2. Cut the tops from two of the soda bottles and make small holes in the bottom to allow
water to continue moving downwards by gravity.

3. Fill each container with a different type of soil or sand, compost, and soil.

4. Cut the base from the two other plastic containers and place or fix them under the two
containers filled with soil. Pour the same amount of water (a cupful) into each container.
Do it where people can see what happens over the next few minutes.

5. Each group should prepare a presentation of their results and findings for each type of
soil.

6. Plenary presentation and discussion.
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Some suggested questions for processing discussion:

 What different factors affect the percolation rate of a soil and ultimately the
groundwater recharge?

* What is the groundwater depth in your area? How does it fluctuate?

« Compare the situation in the village over the years

- What are the participants’ perceptions of the quantity and quality of groundwater?

- How has the situation changed over the last 10 or 20 years?

- What are the dominant causes of groundwater pollution?

4.2.5 Exercise: Soil sampling

Learning outcomes: participants have acquired knowledge, skills and experience on how
to collect soil samples for testing.
Materials: Shovel or other digging tools, plastic bags, marker, paper

Process:

1. Explain the learning outcomes and the procedure of this exercise to the participants.
2. Ask participants how they would collect soil samples for an analysis.

3. Go to the field and demonstrate how to take a soil sample

4. Ask participants to take (sub) samples for further analysis.

5. Discuss the important steps of soil sampling.

6. Wrap-up, summarising the main points discussed during this exercise.

Note: Correct soil sampling and accurate soil analysis would help in ascertaining the
right amount of fertilizer to be applied in order to have a good yield. However, this is not
usually done by participants because of its complexity. Hence, this exercise would let
participants acquire the skills for proper soil sampling.

Some suggestions to facilitate the group discussion:

» What are the steps in collecting soil samples?

* What are the materials needed?

* What is the importance of collecting soil samples?

* What are the do's and don'ts in collecting soil samples?

* How will you get good samples in areas having steeper or less steep slopes?

4.2.6 Exercise: Soil pH

Learning objectives: participants will learn about soil pH and why it is important to plants.
Material:
o two glass jars with lids
masking tape
litmus paper (available from teacher supply stores or science suppliers)
spoon
limestone (available at garden centres or construction market)
iron sulphate Known since ancient times as copperas (available at garden
centres)
measuring cup
water
o soil from the lawn or garden

O O O O O

o O
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Nutrients in the soil are most available to plants if the pH of the soil is between 5.5 and
7.0. If the soil pH is too acidic or too basic, the plants will grow slowly or not grow..
Gardeners test the soil with a kit or send it to a lab to have the pH measured. Then they
decide whether to add limestone and iron sulphate to the soil to change the pH.
Experiment with pH by using litmus paper. Litmus paper changes colour when it touches
acidic or basic solutions. Blue litmus paper turns red when it touches an acidic solution.
Red litmus paper will turn blue if it touches a basic solution.

ACIDIC NEUTRAL BASIC
1 2 3 4 5 6 7 8 9 10 11 12 13
Too acidic for Most Too basic for most
most plant desirable plants
range for
plants
pH=5.5-7.0
Experiment
Use the chart above to help you with the experiment. Test the pH of limestone and iron
sulphate.
Process:

1. Label two jars with masking tape.

2. Put a strip of litmus paper at the bottom of each jar.

3. Put a spoonful of limestone in one jar and a spoonful of iron sulphate in the other.
4. Add 1/2 to 1 cup water to each jar.

5. Place the lid on the jar and shake it.

6. Look at the litmus paper.

1. What colour is the litmus paper in the jar with limestone?
Note: Blue
2. Is limestone acidic or basic?
Note: Basic
3. What colour is the litmus paper in the jar with iron sulphate?
Note: Pink
4. |s iron sulphate acidic or basic?
Note: Acidic

5. Circle which one you would add to the soil if the pH was too high. iron sulphate or
limestone

6. Circle which one you would add to the soil if the pH was too low. iron sulphate or

limestone

Soil Test

Collect a sample of soil from outside. Perform the litmus test on the soil. Is the soil
acidic, neutral, or basic? Do you need to add anything to change the pH to the desirable
range?
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4.3 Plant Nutrition

4.3.1 Exercise: Plant nutrients

In common with all living beings, plants need food for their growth and development.
Plants live, grow and reproduce by taking up water and mineral substances from the soil,
carbon dioxide from the air and energy from the sun to form plant tissues. As with other
living beings, plants need different kinds of mineral nutrients (just as human food needs
to be balanced with different kinds of food; rice, meat, vegetables, etc.). For optimal soil
fertility management it is essential to know the crops’ nutrients needs: the kinds and
amounts required, as well as their optimum timing for growth phases. Their are 13
essential mineral nutrients

Learning objectives: participants will learn what nutrients plants need to survive and
grow.

” EVERYONE NEEDS FOOD
e ’

Materials: large sheet of paper,
marker

Process:

1. Explain learning outcomes and
the procedure of this exercise to
the participants.

2. Draw a plant on a sheet of paper
and ask the participants if they
know what different kinds of need a
plant/crop needs for its growth and
development (air, water, sun and
soil). Write these around the plant
(with arrows) on the paper.

3. Ask the participants to mention
all the soil nutrients they know and list them on the sheet of paper also.

4. Inform the participants that:

« there are 13 different elements which a crop needs for healthy growth

* there are 3 primary, 3 secondary and 7 micro nutrients.

5. Explain the differences between primary, secondary and micro nutrients (differences
in the quantities needed by the crop).

6. Discuss with the participants what will happen if the soil cannot provide one or two of
the nutrients needed by the plant at a specific time, and what the participant could do to
correct/prevent this situation.

7. Wrap-up, summarising the main points discussed.

Some leading questions for the promotion of discussion:

* What are the soil mineral elements a crop needs?

* Is there a resemble between the theory of “the weakest link in a chain” and the effect
of one mineral soil element limiting crop growth and development?

* What can you do if a soil mineral element is limiting crop growth?

* What will be the effect of using N, P and/or K chemical fertilizers over a large number
of years on the availability of the other 13 essential mineral nutrients in the soil?

* What can be done to maintain the availability of those other essential mineral
nutrients?
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4.3.2 Exercise: How the plant feeds (nutrient uptake)

To be able to decide on the best way to manage soil fertility it is important for the
participant to understand how a plant absorbs nutrients. Most of the nutrients are taken
up by the plant through its root system. Root development is therefore very important for
crop nutrient uptake. A plant can only take up nutrients when they are dissolved in water
and therefore soil water plays a crucial role in the nutrient uptake process.

Learning outcomes

Participants will be able to understand the limitation factors in nutrient uptake by plants.
Materials: spade, handful of a nitrogen (urea) fertilizer and handful of phosphate fertilizer
(SSP or TSP), watering can with e

water Y9

Process:

1. Explain learning outcomes and
the procedure of this exercise to the
participants.

2. Ask the participants to discuss
what the influence will be on the root
growth and the nutrient uptake
capacity of the plant of:

- a compacted soil layer or hardpan, - —
- water table close to the surface, v ‘ 7 |

- very dry soil conditions. PLANTS NEED TOO EAT FOOD TOO

3. Go with the participants to a nearby field where differences in crop growth can be
observed which, most likely, are related to limited root development. (Fields located in a
depression or fields with a compacted layer in the subsoil).

4. Ask the participants to dig a pit close to a well-developed plant and one close to a
badly developed plant (most likely to be as the result of limited root development).

5. Observe the root development of the different plants.

6. Compare and discuss with the participants the relationship between root
development, nutrient uptake and crop development.

7. Show the participants a handful of nitrogen fertilizer (Urea) and a handful of
phosphate fertilizer (SSP or TSP) and ask the participants if the plant can take up the
fertilizer in this solid form or if it has to be first dissolved in water.

8. Ask the participants what they think will happen to the fertilizer when it is added to the
soil.

9. Sprinkle a little of the nitrogen fertilizer on the ground and do the same with the
phosphate fertilizer on another spot. Ask the participants if the plants will be able to take
up the two different fertilizer nutrients from where they are now.

10. Water the two spots with a watering can till most of the urea has disappeared. Use
the same amount of water for the two spots.

11. Ask the participants if the plant will be able to now take up all the nitrogen of the
fertilizer? What about the phosphate fertilizer?

12. Discuss the importance of the ability of the nutrient to dissolve in water for plant
uptake and the mobility of the nutrient in the soil for it to be able to reach the roots.

13. Discuss with the participants what the consequences are for their soil fertility
management of: (a) limited root development limiting nutrient uptake; and (b) the fact
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that nutrients have to dissolve in water first before they can move around within the soll
and be taken up by the plants.
14. Wrap-up, summarising the main points discussed.

Some suggestions for discussion

* Does an improvement in the soil structure also improve the soil fertility?

* Are the nutrients present in the root zone the only nutrients available for the plant?

» Does the amount of nutrients available for a plant also depend on the size of the root
system?

* Are the availability of water and the availability of nutrients related to each other?

* Does irrigation influence the nutrient uptake of the crop?

* Are all nutrients needed by the plant easily dissolved in water and made available to
the plant?

* What will be the influence of deep ploughing on the fertility of a soil?

* What will be the differences between broadcasting and mixing into the soil for a
nitrogen and a phosphate fertilizer?

* What will be the effect of a nutrient such as nitrogen being easily dissolved on the long
term availability of the nutrient for the crop? What will be the consequences for fertilizer
management (split applications?)?

4.3.3 Exercise: Nutrient deficiencies of crops

Learning outcomes

Participants have diagnosed abnormal appearance or signs of abnormal growth as a
result of nutrient deficiencies.

Materials: Brown paper, crayon , pencil, tape

Process:

1. Explain the learning outcomes and the procedure of this exercise to the participants.
2. Ask the participants if they have ever observed an abnormal appearance or signs of
abnormal growth in their crop.

3. Go into the field to a place indicated by the participants where they have observed an
abnormal appearance or signs of abnormal growth of the crop.

4. Ask the participants, to form small groups to observe the plants with abnormalities and
to discuss in their groups:

-if the abnormal symptoms have appeared just recently or if they have been present for a
longer period.

-if the symptoms are present on only a few plants/trees/small area or on a large number
of plants/trees/large area.

-if the area infected resembles a soil type unit and/or an area which has received
equal/unequal soil management treatments.

5. Ask each group, to take one specimen of an abnormal and one of a healthy plant and
to identify where the symptoms appear: mainly on the older (lower) or on the younger
(upper) leaves or almost equally on both old and new leaves.

6. Ask each group to draw and report their observations on their specimens.

7. Ask the participants what they think the following characteristics indicate about the
causes of the symptoms:

* the length of time the abnormal symptoms have been present on the plants,

« the shape of the area covered with plants with the same symptoms,

* the area covered with plants with the same symptoms resembles an area with

the same soil type and/or received the same soil management,
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« the distribution of the symptoms on the plant.

8. If available, compare the identified symptoms with the descriptions in “Nutrient
deficiencies of crops”.

9. Ask the participants what can be concluded about the cause of the abnormal
symptoms based on the observations made.

10. Repeat with the participants all the steps they have gone through during “the nutrient
deficiency diagnosis process” which they just practised.

11. Repeat the process if the participants would like to do this at another location.

Note: Plants develop an abnormal appearance or show signs of abnormal growth when
they receive an inadequate supply of a particular plant nutrient. Recognizing the
symptoms of a particular nutrient deficiency can provide the participant with some
valuable basic information upon which to plan further action. It is a preliminary diagnosis
technique and, as soil testing, also has its limitations. It is part of the diagnosis of nutrient
deficiencies, but does not, in itself, give the whole story, nor does it necessarily supply a
solution to the problem. But, for the participant, who has often no access to other
diagnosis techniques, it can provide some indicators for soil fertility management.

The symptoms of nutrient deficiencies and of pest infestations often look the same. But,
if the symptoms have been observed over a long period of time and are universal to a
large area related to one soil type or type of soil management, they are probably due to
a nutritional disorder. Further, plant nutrients differ in mobility within the plant and
therefore deficiency symptoms appear in different parts of the plant for different
nutrients.

-Nutrients such as potassium and magnesium, which are highly mobile in the plant, show
deficiency symptoms in the older leaves.

-Nutrients such as calcium and boron, which have a low mobility in the plant, show
deficiency symptoms in the younger leaves.

-Nutrients such as nitrogen, phosphorus and sulphur, which have a medium mobility in
the plant, show deficiency symptoms evenly spread over the plants.

Some leading questions for the processing discussions:

* Does the symptom occur during the wet or dry season or both?

» On what type of soil did you observe the symptom?

* What can you say about the symptoms (relate them to the functions of nutrients)?

* What part of the plants have the symptoms; upper/middle or any portion of the plants?
 Can you identify what causes the symptoms?

* Is it a nutrient deficiency or a pest?

* What about the root system of the plants?

» Can you describe the root of the healthy and the abnormal plants? Is there a
difference?

4.3.4 Exercise: Soil nutrient evaluation to develop a fertilizer
recommendation

Learning outcomes: Patrticipants will be enabled to obtain information for correct fertilizer
use.
Materials: Large sheet of paper, marker

55



Process:

1. Explain learning outcomes and the procedure of this exercise to the participants.

2. Ask the participants how they decide on the amount and type(s) of fertilizer they are
going to use for their crops. List the points made on a large sheet of paper.

3. Discuss with the participants how they evaluate the nutrient status of their soils in
making their fertilisation management decisions.

4. List and explain the different methods which can be used to evaluate the nutrient
status of a soil or plant tissue and ask the participants if there are other methods they
know about.

5. Ask the participants to discuss (in small groups) for each of the listed methods the
feasibility of these methods for their own use.

6. Inform the participants that the extension office formulates those fertilizer
recommendations based on fertilizer trials at research stations and participants’ fields as
well as on the need to replace the nutrients used by the crop to ensure that fertilizer
recommendations maintain the soil nutrient status.

8. Discuss with the participants how these recommendations can be used by the
participants in making their fertilizer management decisions.

9. Wrap-up, summarising the main points discussed.

Some leading questions for the promotion of discussion:

* How do you decide on the amount and type of fertilizer to use?

* What are your sources of information for making your fertilizer use decisions?

* Do you think it is important to evaluate the nutrient status of your soil?

* Do you think it is possible to evaluate the nutrient status of your soil?

* Are the methods listed feasible for you when you want to evaluate the soil nutrient
status?

* What are the problems with these methods?

* Would you like to learn more and try out one of these methods to evaluate the soil
nutrient status of your soil?

« If the official fertilizer recommendation is developed on a research station far from here,
what is the relevance of that recommendation then in your situation?

* Fertilizer recommendations are based on on-farm trials. Would it be possible for the
participants to carry out those on-farm trials themselves in their own environment?

4.4 Fertilizer

4.4.1 Exercise: Fertilizers and their use

A variety of organic and inorganic fertilizers are available to participants. Their use in
terms of type, time and quantity and modality of application may differ from participant to
participant.

Learning outcomes

-Participants will be able to distinguish the nutrient content of each type of fertilizer
available in the area, (organic and inorganic) and can explain the information written on
the fertilizer bags;

-participants will be able to estimate the amount, timing, and modality of fertilizers eeded
to grow a healthy crop on their farms;
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-participants will have shared their experience with and knowledge of fertilizers available
in their area and their use.

Materials: Participants' samples of different types of organic and inorganic fertilizers that
they use. Bags of chemical fertilizers and samples of other types of fertilizers available in
the area

Process:

1. Explain the learning outcomes and the procedure of this exercise to the participants.

2. Identify participants that have brought fertilizer samples to the meeting and ask each

of them in turn (you may also choose to form sub-groups) to present their fertilizer

indicating:

* what nutrient elements are provided by the fertilizer?

* why is the fertilizer used?

* how much is used and how is the amount to be used decided?

» what is the time and modality of application?

Complete the participant presentations with additional information if required and

promote group discussion and participant-to-participant exchange of information.

3. Repeat until all the fertilizers brought to the meeting have been presented.

4. Share with participants your knowledge on fertilizers showing other types of fertilizers

(prepared in advance), in particular organic fertilizers, along with information on

integrated soil nutrient management, soil fertility improving crops, and other farming

practices that improve soil fertility.

5. Wrap-up, summarising the main points discussed during this exercise.
FERTILIZATION

Some suggestions to facilitate the group fh)

discussion: y ,

* What are the differences between the 8

natural (organic) and the chemical ?{;«

(inorganic) fertilizers? B

» What are the different types of fertilizers T"““F‘ & ];‘g

available in the area? r;rk.iv; Ya
* Where do the participants usually obtain 7 ’ -
the fertilizers?
* What nutrient element do you get from each kind of fertilizer?

* What are the quantities participants use of each of the fertilizer types per hectare?
* Why are the participants using the amounts of fertilizers they are using now?

* How do the participants apply the different types of fertilizer to the crop(s)?

* What things did you look for to assess the fertility of the soil?

* Which of the soils that we have seen today is the most fertile?

4

WITHOUT

4.4.2 Exercise: Measuring the solubility of fertilizer

Objective: Measuring of solubility of different fertilizer, then observing how readily the
fertilizer has dissolved.

Material: 4 fertilizer types, 4 jars, spoon

Process:
1. Obtain samples of 3 different fertilizers.
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2. Test each one in turn by placing one tablespoon full of fertilizer into a jar along with 1

cup full of water, then shaking ten times.

3. After shaking, observe how much residue, if any is left from the fertilizer being tested.
4. Grade the three different fertilizers according to most soluble through to least soluble.

Note: The rate at which a plant is able to
absorb a fertilizer depends on the
solubility of that fertilizer (among other
things)

Some suggested question for processing
discussion:

Are there differences in solubility ?

How does the solubility affect the
intake/absorption by plants?

Which leach more easily ?

4.4.3 Exercise: Fertilising seed beds

Objective: To compare organic with inorganic fertilizers in the nursery.
Materials needed: Nursery site with good access to irrigation, Sand, Compost and / or
manure (fully mature), N-P-K chemical fertilizers, vegetable seeds, carnation seedlings

Process:

1. Prepare a seed bed of about 2 x 5 m? (+ border) according to participants' practices,
including harrowing.

2. Measure two plots of 2 x 2.5 m? each (make sure that the field is level, in order to
avoid water flow from one plot to the other).

3. Label one plot 'organic fertilizers' and apply the compost and/or manure (no inorganic
fertilizers may be used!).

4. Label the other plot 'inorganic fertilizers' and apply the N-P-K fertilizer (no organic
material may be added!) or wait with that application until after sowing, after emergence
of seedlings.

5. Sow 200 seeds in each plot or carnation seedlings

6. Apply normal irrigation and other nursery practices (not fertilizing!) during the seedling
raising period.

Observations:

7. Depending on the crop, after 4 to 6 weeks, record numbers of growing seedlings, of
weeds and of diseased seedlings.

8. Calculate the overall percentage of healthy seedlings.

9. Randomly uproot 25 seedlings per treatment. Assess the average number of leaves
per seedling and measure root and shoot length.

Note: Usually, participants use both organic and inorganic fertilizers in their nurseries.
The organic matter contents in the seed bed is important. Not only is it the medium in
which seeds need to germinate and grow, it is also the medium which is, with the
seedling, transferred to the field. This exercise tests purely organic versus purely
inorganic fertilisation in the nursery to observe effects on seedling growth and
development.
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Some suggested question for processing discussion:

What are the differences between the different treatments?
Was there difference in seedling growth and health? Why?
What is the cost and labour needed for both treatments?
What are advantages and disadvantages of both treatments?

4.4.4 Exercise: Multi-nutrient (compound) or straight fertilsers ?

Learning outcomes: Participants will have obtained a better understanding of the
characteristics of multi-nutrient (compound), and straight fertilizers to be enabled to
make better decisions on what type of fertilizer to use.

Materials: Large sheet of paper, marker, samples of compound and straight fertilizers

Process:

1. Explain learning outcomes and the procedure of this exercise to the participants.
2. Ask the participants which type of chemical fertilizers they are using, compound or
straight. If needed, explain the differences and give examples.

3. Ask if the other type of fertilizer is available.

4. If yes, who is using them? If only some participants are, would the others like to try
also?

5. Ask the participants to compare the two types of chemical fertilizer through answering
the following questions for both types:

* Is it easy to obtain (buy) the fertilizer?

* What is the reliability of the supply of the fertilizers?

* Is it difficult to decide on how much fertilizer to use?

* Is it difficult to decide on the mixture of fertilizers to use?

* Is there a differences in effectiveness between the two types of fertilizers?

» Which of the fertilizers is cheaper to use?

* Which of the fertilizers is easier to use?

6. Summarise the answers in two columns for each of the two types of fertilizers and
discuss the differences.

7. Wrap-up, fertilizers the main points discussed.

Note: When participants know which nutrients they need to supply for their crop, they still
need to decide on the type of fertilizer. Often the choices between a multi-nutrient or
compound fertilizer and a straight fertilizer.

Compound fertilizers are combinations of straight fertilizers and therefore are more
expensive. A participant could save money if a straight fertilizer was used. On the other
hand, to obtain balanced nutrition, compound fertilizers are easier to use. In most cases,
two or three different kinds of compound fertilizers, suitable for the most common crops
and soil types, are made available to the participants. For all the other crops and soil
types participants have to settle for an unbalanced compound fertilizer or an unbalanced
compound fertilizer in combination with a straight fertilizer or only a straight fertilizer.

Some suggestions for the promotion of discussion:

* Why do you think straight fertilizers are not promoted by the extension service?
« If straight fertilizers are cheaper in use, why are you not using them?
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* Do you think you have enough knowledge and/or information to make you own
balanced fertilizer mix out of straight fertilizers?

4.4.5 Exercise: Fertilising experiments

Objective: To test effects of application of different types and amounts of fertilizers.
Materials needed: cut flower field with drip irrigation system; N fertilizers, NPK, fertilizer,
NPK + microelements, water soluble fertilizer which ordinary used in crops productiom.
Process

1.Within study plot, to prepare area under carnation of 3x 35m
experiment.

2.Divide participants into three groups. Each group should carry out the experiment on
three separate fields of 35m?)

3. Every group should remove the drip irrigation from the area of 35 m? and divide it into
plot A) control, Plot B) fertilisation using only N fertilizers, plot C) fertilisation using NPK
fertilizers, plot D) NPK + micro elements

4. Discussion with all participants about necessary quantities of fertilizers

5. For each variant to determine two doses, smaller and bigger. For all three groups
determined quantities should be same.

6. Mark with visible label the area

7. Add fertilizer as top dressing — each group separately

8. Irrigate regularly the area using the same amount of water

9. Outside the experimental are, implement regular fertilisation practice

Observations:

10. Monitor the different plots weekly and assess crop growth.

11. Assess final yield at harvest and market price.

2 to realize this

Some suggested question for processing discussion:

Compare the results with present practices. Are there differences ?

What are the differences between the different treatments?

Which treatment gave the best crop growth?

Were there any differences in quality of the harvested product?

How are the plants affected with N fertilizer, and how by NPK fertilizer, and how when
also micro elements are added

Which treatment gave the best return?

4.4.6 Exercise: Use of foliar fertilizers

Objective: To study the effect of foliar fertilizers.

Materials: Cut flower field., One or more selected foliar fertilizer(s) (with or without high N
concentrations), Solid fertilizers (according to local participants’ use: N-P-K, manure,
etc.)

Process:

1. Apply three (or more) different treatments:

A. With use of solid fertilizers, including manure, according to standard practices only
B. With use of solid fertilizers as in A. plus weekly application with a foliar fertilizer

C., D., E,, etc. (if applicable) As B but using different foliar fertilizers

2. Apply crop management (including fertilisation), based on agro-ecosystem analysis.
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3. Observations: Monitor the different plots weekly and assess crop growth. Assess final
yield at harvest and market price.

Note: Many foliar fertilizers contain rather high concentrations of N and crops generally
respond quickly to an application with foliar fertilizers. However, foliar fertilizers are
theoretically only useful (economical?) when macro-nutrients are optimally available to
the crop but the micro-nutrients are lacking or low. Accurate soil testing equipment is
often not available to participants and that may be a reason that participants decide to
apply foliar ‘just in case’. In order to assess the economic returns of applications with
foliar fertilizers as well as possible effects on crop health, the following season-long field
trial can be done.

Some suggested question for processing discussion:

What are the differences between the different treatments?
What are the advantages and disadvantages of the treatment?
Which treatment gave the best return?

4.5 Water and Irrigation

4.5.1 Exercise: Water holding capacity of different soils and organic
matter

Learning objectives

* Investigate the amount of water different soils can hold.

» Understand how water moves through the soil and is held by soil particles.

» Understand the role of organic matter in water holding capacity of a soil.
Preparations

Identify different types of sail, like sandy, clayey and/or loamy soils; poor and rich soils
according to participants and compost.

Materials

» Samples of different types of soil and compost

* Filter paper or pieces of cloth

* Funnels, made from plastic soft drink bottles

* Measuring cup - or alternatively jars and balance

« Jars or beakers

Process:

1. Place the funnel in the measuring jar.

2. Place the filter paper or piece of cloth in the funnel.

3. Add a known amount of soil to the funnel.

4. Pour a known amount of water into the funnel, for instance 20 ml

5. Wait until the water has stopped dripping out of the funnel and read of the amount of
water in the measuring jar or weigh the amount of water on the scale.

6. It may take 10-15 minutes for the water to stop dripping from the soil.

7. Record the results in a table similar to the one below.

8. Throw soil and filter paper/cloth in the bin and repeat stepsl1-6fortheothersaoils.
9. Plenary discussion about results.

Note: The amount of water absorbed by a soil depends on many factors. The size of the
particles making up the soil is an important factor in water absorption. The water stored
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in the space between the soil particles is called soil water. The larger the spaces, or
pores, the faster water can move through the soil.

Some suggested questions for processing discussion and points to emphasize
* Which soil type holds the most amount of water?

* Which soil type holds the least amount of water?

* Which soil type would support plant growth longest during a dry spell?

Soil type: Amount of water | Amount of water in the jar Amount of water in the soil
added to sample

4.5.2 Exercise: Calculating field capacity

Objective: Understanding of the water holding capacity of soll
Material: bin for watering, dryer, balance

Process:

1. Choose two types of soil, one of which is more sandy

2. Wet a soil sample to near saturation.

3. Cover to reduce evaporation.

4. Let it drain for 2-3 days.

5. Take a sample of the soil and weigh it.

6. Place the soil sample in an oven at between 100-105°C for 16 hours.
7. Weigh and record this second weight after drying. Do not heat at a higher temperature
as this can destroy organic material and give a false reading.

8. Calculate Field Capacity with the following formula:

Field Capacity = Loss in Weight x 100/ Final Dry Weight

Calculating Permanent Wilting Point (PWP)

1. Fill a pot with the soil to be tested.

2.Grow a plant in the pot until its roots penetrate most of the soil and are visible at the
bottom of the pot.

3.Use a plant which shows signs of wilting easily when wilting point is reached — for
example, a petunia, tomato, cucumber or fuchsia.

4. Now cease watering until wilting occurs. When the plant wilts, seal the surface of the
pot with a sheet of plastic to prevent further loss of water through evaporation.

5. Now place overnight in a humid enclosure (i.e. either a humid greenhouse or plastic
tent). If permanent wilting has not occurred the plant will recover. If the wilting persists in
the morning, you have then reached permanent wilting point.

* Now calculate moisture content by drying the soil at 100-105 degrees centigrade for 16
hours, then separate the roots from the soil to find the final dry soil mass.

PWP = moist weight - dry weight (incl. roots) 100

) G ——

final dry weight 1
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4.5.3 Exercise: Water management

A very important influence on crop growth is the availability of water to the crop.
Participants try to provide the optimum amount of water to the crop according to the
species and plant development stages.

Learning objective
-Participants will have identified problems that affect irrigation management and water
distribution in the field;

VWATER IS LIFE

-participants will know the importance Sf-w
of water in relation to crop growth and R "ﬂ'\
development. # EIRTN
L
Preparation: Two weeks Dbefore “=d \
execution of exercise move the drip )
irrigation pipe from carnations and |

place it so that some rows are without \§
irrigation and other receive double the
amount of water than normal watering

Process:
1. Explain the objective and the ; >
procedure of this exercise to the
participants.

2. Ask the participants to form small groups (4-5 participants) and to make a field walk,
each group in a different direction, for half an hour.
3. Ask each group to observe and record:

+ The different water management

practices
. The problems  with water
management

* How these problems influence crop
growth and development.

4. Having returned from the field walk
ask the groups to report on their
observations. A,
5. Discuss the problems observed, ./—-4'-75* ————r
causes and possible solutions as well X -
as the LACK OF WATER ™ /
importance of good water management.

Some suggestions to facilitate the group discussion:

* Is there enough water for the crops?

* Are the right water levels used during the different stages of the crop growth cycle?
* Is there a drainage problem?

* Is there a water distribution problem?

* What can be done to improve the water management?
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4. 6 Pest and Disease

4.6.1 Exercise: Spray dye exercise

Objective: To become aware of the direct exposure of a spraying participant to
pesticides.

Materials: Knap-sack sprayer, Colour dye (preferably red, use non-toxic dye such as
food colouring, not textile dye!, or ink), Roll of (toilet) tissue paper, Field to be sprayed,
One volunteer,

Process:
1. Prepare a colour solution with the dye and water and fill the knap-sack sprayer.

2. One volunteer participant or participant must be completely wrapped up with tissue-
paper, including hands, face (except for the eyes) and head, legs and feet.

3. Install the knapsack-sprayer and ask the "mummy" to spray the field for about 10
minutes as if spraying with a pesticide. If the weather is windy, ask the sprayer to spray
off-wind and later on against the wind. You could also consider spraying at different
heights, to simulate spraying of short and tall FUMIGATION
crops. 7

Observations:

4.Remove the knapsack sprayer and record the
spots of dye on the different body parts: head,
torso, back, arms, hands, legs, feet. When
participants are present, it is good to also
question the participants about ill feelings after
spraying: have they ever felt headache, dizziness
or otherwise after spraying?

Note: There are many disadvantages of intensive
use of chemicals to manage crop health. First of
all, there is the risk for participants themselves of
becoming exposed to poisonous chemicals when :
they apply pesticides. An estimated 20 % of all participants in developing countries suffer
from pesticide intoxication at least once in their working life. Even though participants
spray in the direction of the crop, some parts of the body become contaminated with
pesticides. It is important for participants to know about the exposure of their body to
pesticides during application

Some suggested question for processing discussion:

On which part of the body was the dye found?

Would protection with mask, helmet, gloves and boots reduce contamination with
pesticides while spraying?

What symptoms can be caused by pesticides?

Do you think that the sprayer also breaths in some of the pesticide vapours?

Would you expect more or less contamination when crops of different sizes are sprayed?
What was the effect of the wind?

What can we learn from these results? Is 'safe application' of pesticides really possible?
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4.6.2 Exercise: Show effects of beneficials incl. natural enemies

Objective: To become aware of beneficials in the field.
Materials: Cut flower field (preferably unsprayed), Small plastic vials, Tissue paper,
Fresh prey and / or plant material,

Process:

1.Some insects are pests, feeding on plant parts, others feed on insect prey, and again
others come from weeds or neighbouring crops, and are simply resting in the cut flower
crop.

2.Visit an (if possible, unsprayed) flower field and collect different insects. To find out
whether an insect is a predator, collect it in a vial, give it some prey (aphids, eggs or
small boll worm larvae) and observe whether it feeds; check again after some time.

3. Close the tube and place a piece of tissue paper between the tube and the lid to avoid
condensation inside the tube.

4. Keep the tubes out of direct sunlight.

5. Some insects are diseased. They have a different colour and / or behave differently.

6. Collect diseased insects and put them in a vial lined with moist tissue paper to see
whether the disease is contagious.

Note: An important feature of integrated management is its orientation on the ecology of
the crop and its environment. A major component is biological control, in the form of
introduction of exotic biological control agents, augmentation of indigenous beneficial or
conservation of already established beneficial. Introduced biological control agents can
become established when habitat management is practised simultaneously, viz. the
reduction of the use of chemicals.

Some suggested question for processing discussion

Did you find a lot of different insects?

What did the collected insects eat?

Were there beneficial insects as well as pest insects?

Did the beneficial insects feed on the crop?

Did the insect disease spread?

Which of the observed organisms are the 'friends of the farmers'? Why?

4.6.3 Exercise: Use of clean soil: solarisation of the seed bed

Objective: To study the effect of solarisation of the seed bed in relation to seedling
growth and vigour.

Materials: Seed bed in cut flower or vegetable field (untreated topsoil for which it is
known that the infection exists), Transparent polyethylene plastic (about 50 pm),
Vegetable seeds and /or carnation seedlings

Process:

1. Prepare a seed bed of about 2 x 5 m? (+ border) according to curent practices,
including harrowing and fertilising, using the topsoil.

2. Measure two plots of 2 x 2.5 m? each (make sure that the field is level, in order to
avoid water flow from salaried to control portion).

3. Irrigate one plot and apply the transparent plastic. The plastic must be secured along
the border of the nursery by burying all four edges of the plastic well into the soil so that
no heat can escape from underneath the plastic.
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4. Leave the other plot (control) fallow.

5. Record the weather during the following weeks (sunny / cloudy / rain).

6. After 4 to 6 weeks, the plastic can be removed.

7. Sow 200 seeds in each plot.

8. Apply normal irrigation and other nursery practices (not spraying!) during the seedling
raising period.

9. If needed, construct a cage with screen net to keep insects out.

Observations:

10. At removal of the plastic, check the plastic in the soil solarisation experiment for
holes. Record in case there are holes (these will negatively influence the effect of the
solarisation).

11. Depending on the crop, after 4 to 6 weeks, record numbers of growing seedlings, of
weeds and of diseased seedlings. Calculate the overall percentage of healthy seedlings.
12. Randomly uproot 25 seedlings per treatment. Assess the average number of leaves
per seedling and measure root length.

13. Prepare presentations in the form of an agro-ecosystem analysis poster with, per
treatment, a drawing of a seedling and all the data grouped around the seedling.

Some suggested question for processing discussion:

What are the differences between the different treatments?

Was there difference in seedling growth and health? Why?

What is the cost and labour needed for the solarisation?

What will happen to the beneficial (incl. natural enemies) in the topsoil?
What are other advantages and disadvantages of the treatment?

4.6.4 Exercise: Description of disease symptoms

A training session on disease management could start with this group dynamic which will
make participants aware of the importance of proper descriptions of symptoms and
careful observation.

Objective: To become aware of the need for field observations.
Materials: Diseased plant material; different crops or different diseases per group, Poster
paper, Colour crayons

Process:

1. Divide the class into the usual subgroups of 4 to 6 persons.

2. Per group, isolate one person. The isolated person is not allowed to see his/her fellow
group members.

3. The fellow group members are not allowed to see the person or the diseased plant.

4. So, ask the group to line up, faces all in one direction and ask the isolated person to
stand behind the line, facing the opposite direction. Hand a diseased plant or diseased
plant part out to the isolated person.

5. Ask the isolated person to describe the disease symptoms of the plant without
mentioning the name of the disease or mentioning any technical term.

6. The isolated person may mention the common name of the plant. The others in the
group are asked to make drawings of the diseased plant without looking at the isolated
person or the plant sample. They are allowed to ask questions!

Observations:
