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Introduction
Welcome to five days with SEED. This course has two important foci:

To equip you with practical Permaculture design and land-use practice skills.1. 
To enable to utilise Permaculture as a relevant tool for the delivery of Outcomes Based 2. 
Education.

Our approach in these five days is participatory – OBE in action. The success of your training re-
lies on your own participation in the course. We believe that we ALL come together to learn – in 
other words facilitators, participants and assistants all pool their knowledge to create a vibrant 
learning environment.

Our Learner Support material for this course is Growing the Living Laboratory, links are made 
in grey boxes. Although this manual is focussed on the Intermediate Phase, we believe that you 
should be able to adapt the lessons to the grade you are teaching.

This Manual is made possible with open hearted contributions from some wonderful people and 
we heartily thank Fulvio Granin, Philippa Mallac and Tina de Waal. Please enjoy this course as 
much as we have enjoyed the process of putting it all together.

“ We hope you enjoy your time with us. ” 
 

SEED (Schools Environmental Education & Development) is a Cape Town-based organisation that offers 
mentoring and support for teachers to implement schools Permaculture. SEED is currently working di-
rectly with 14 Cape Flats schools to implement Permaculture systems as part of the delivery of Outcomes 
Based Education. SEED seeks to help educators to create more joyful and stimulating learning experience. 
This program is currently being rolled out nationally.
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     Introduction to Permaculture
Air is about ideas, so we are gathering  
information and news concepts

Welcome to 5 days of 
permaculture learning!
It’s very important in working with participatory learning 
groups that we relax with each other. Different games suit 
different groups, and we have made a collection in the back 
of the manual under the section called Teaching Permacul-
ture Creatively.

Course Agreements
It is important that we all take responsibility for this workshop. Asking participants to set up 
their own ground rules for the workshop process is an important way of doing this. It also means 
that the group will manage itself, and we aren’t left with “discipline” problems!

Here are some ground rules we have developed in other workshops:

We asked the group to brainstorm suggestions and decide by consensus which ones will apply.

•   Keep cell phones off             
•   All be present at all times            
•   Start at 8h00 sharp              
•   Listen to other people                       
•   Course presented in English but discussion in mother tongue welcome
•   Share your knowledge
•   Finish at 16h30
•   Have fun
•   No smoking in the building

Putting on the Permaculture glasses
to see the world in a new way

Obser
ve

and
 int

erac
t
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What is Permaculture
Permaculture comes from the words Permanent and Agriculture/Culture.

Permanent – sustainable agriculture and land use system.

Culture – There is a direct relationship between culture and agriculture, with much of our cul-
ture based on agricultural cycles and celebration.  The link between culture and our relation-
ship with food sources and how to gather and prepare is also important.

Permaculture is a way of life. It is the way we look at the world, interact with others and go about 
our daily life providing for our needs.

Permaculture is a design system to create sustainable human environments to provide for our 
needs.

Permaculture is harmonious combination ( joining together) of land and people, supplying their 
food, energy, shelter and other material and non-material needs in a sustainable way.   

Needs Assessment - Permaculture Tree
We need to be clear about what everybody expects from this course. The next exercise gives 
everybody a chance to express their needs and hopes for the course. 

This process brings in a little recycling! Collect old cardboard boxes, cereal boxes or any scrap 
paper that is blank on one side. Cut the paper into leaf shapes, large enough to write a word 
upon that will be clearly seen by everyone in the classroom. You will need at least 50 leaves! 
Cut some fruit shapes (circles) as well – somewhat bigger than the leaves – you will need about 
20 of these.  
Draw a basic tree trunk and branches onto the chalk board, wall or paper. Make sure it is BIG.

Everybody in the group gets five or more pieces of paper. Ask the participants to write five spe-
cific things that they would like to learn on the workshop.
Once everybody has finished, the facilitator asks participants to come up one at a time and read 
out their expectations. As they read it out, the facilitator writes it on a leaf and begins growing 
the tree, sticking the leaves on and around the branches. 

Often people want to know quite similar things, so a good move is to write one word on the leaf 
for the expectation: 
 
“I want to know when to plant which vegetables” will turn into a leaf called “PLANTING CAL-
ENDAR”. Somebody else may say “I want to use my garden to teach from”: this will turn into 
“OUTCOMES BASED EDUCATION”. Eventually all the gardening questions fall under the fruit 
called “ORGANIC GARDENING”, and so on.



Have a look at the diagram above to see what your tree could look like.

This activity forms a beautiful Permaculture Tree Of Life. It not only shows the expectations 
of the course, but illustrates the diversity of what Permaculture.  It creates a colourful and a  
tractive visual of Permaculture and will continue to be built upon as the workshop progresses
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LSM: 
p3 activity 1.2 

Challenges at Our Schools 

We are going to split into 4 groups for a discussion. We will be identifying challenges that we 
experience at our schools. These challenges can be divided into 3 categories: 

educational, • 
environmental and • 
socio-economic• 
opportunities• 

Take about 10 minutes to do this. Afterwards, start with one group giving feedback. The groups 
that follow only need to add new points they have. If some longer discussion grows out of this 
analysis, allow it as interesting points often come up.
Permaculture is solution-oriented, and we need to remember these challenges throughout the 
workshop, and look for solutions…

Please talk about challenges rather than problems, as this will help us to think more positively. 
A challenge is something you can tackle!

List of some challenges other schools have had to find solutions to:

EDUCATIONAL ENVIRONMENTAL SOCIO-ECONOMIC

Difficulty with  
implementing OBE

Schools very bare 
– no vegetation

Some learners haven’t got 
food at home

Lack of teaching aids  
at schools

Learners litter, 
no respect for environment

Some parents don’t pay 
school fees

Gangsterism amongst  
learners

No space to grow plants in Our vegetables get stolen

No culture of learning Lack of security No respect for educators from 
learners

No support from school body 
for environmental projects

No water for gardens

Learners are not interested 
or motivated

Sports fields are hot 
– no shade

Uninspiring learning  
environments

No resources for compost or 
mulch

Lets have a quick brainstorm and think about how gardens could help with some of these chal-
lenges.
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Permaculture  Helps with OBE
One of the fears that have been expressed by educators is that Environmental Education often 
places burdens on their already hectic schedules.

What SEED has done in the last few years is to completely integrate Permaculture knowledge 
and skills with the National Curriculum Statements (NCS). We are all familiar with the fact that 
Environment is embedded in the curriculum, but many of us find it hard to integrate across the 
Learning Areas.

For each day of your learning there are one or two lesson plans that show you how to link what 
you have learned with the different Learning Areas and Learning Outcomes. These lessons are 
examples of how you can use Permaculture knowledge and skills to teach topics from the cur-
riculum and achieve Assessment Standards.

Permaculture Foundations
If you are in an existing Permaculture system, some of these exercises may be a walk to inves-
tigate what Permaculture in action means. If you are not on an existing Permaculture site, the 
facilitators may show you slides that showcase Permaculture all around South Africa.

Permaculture Ethics
It is time to bring in the foundations of Permaculture: Ethics are rules by which we live, that 
guide our actions. We do everything keeping the following ethics in mind:

EARTH care
Respect and care of our planet and all life on earth. Ethical and frugal use 

of resources, harmless and rehabilitative activities.

PEOPLE care
Providing for our needs and caring for each other.

SURPLUS share
Reinvest surplus time, energy and money back 

into caring for the earth and the people — Giving back.

BE fair
Recognize and respect the intrinsic value of all life forms. 

All forms of life have a right to exist. 
We aim to enhance and promote life in all its wonderful and diverse forms. 

Everything has a purpose, a place, in the web of life.
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Three groups will discuss one 
ethic each.  Each group gets a poster with one of the ethics written on it and 10 minutes to 
brainstorm this ethic and write their ideas of what this means to them and how they can put 
it into practice.

We will take feedback from each group, and add their ethic on to the Permaculture Tree in the 
root zone.

The posters created by the groups can be stuck on the classroom walls alongside the tree.

Permaculture Principles
Principles are the key tools in creating sustainable environments. 

It takes time to come to a clear understanding of the principles of Permaculture. The more  
living examples on site, the better. The more illustrations and examples you have to see, the 
easier it is to absorb the principles.
  
This exercise is only an introduction to principles, it is important to continually refer to them 
throughout the course.  

We will probably pair up and get 2 principles on card per group, to explore and explain to the 
rest of the participants.  

Take 15 minutes to walk around outside, discussing your principle/s, coming to an under-
standing of it and looking for a living example of it as well as thinking of another example 
yourselves. 

If there is a living example that each group can refer to, take the feedback in the garden or on 
site. 

If you do not have a living example, the feed back will happen in the classroom.
As each principle is presented, stick it on to the trunk of the Permaculture Tree. 

Now we can clearly see that Permaculture is rooted in ethics, which are expressed through 
principles for action and design. These principles lead us into the leaves and fruit that make 
up all aspects of a Permaculture life.

LSM: p4 
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Principles Worksheet
Permaculture principles can be seen as guidelines to our actions and decisions. When-
ever we are working on a design for a new site, we can run through the principles  
and use them as a checklist for our plans. Look for leaves  throughout the manual.

All the activities that we are going to do on the course, link to permaculture principles. Lookout 
for principles “leaves” throughout the manual, reminding you of the principle linked to that 
activity.

PRINCIPLE EXAMPLE

OBSERVE AND INTERACT Beauty is in the eye of the beholder. We learn our strategies 
and approaches directly from nature so we need to slow down 
to observe and learn. Action learning is about reflecting on our 
experiences and adapting our approach. We are also trying 
to design systems that work with local conditions, hence the 
importance of observation. Lastly we are learning to look with 
new eyes and value new systems.

CATCH AND STORE EN-
ERGY

Make hay while the sun shines. All energy – wind, water, 
sunlight, nutrients – must be used as many times as possible 
before it leaves the system. If we miss the incoming energy, we 
have lost an opportunity.  
For example:  if water is saved from the roof, it is used in the 
kitchen, and then the grey water waste goes on to the orchard 
and back into the water table or transpired into the atmo-
sphere.

OBTAIN A YIELD You can’t work on an empty stomach. Self-sufficiency is the 
first step. Look at the total yield of a system provided by annu-
als, perennials, crops, trees, animals, people, saved energy.
We also incorporate social and environmental benefits as 
yields.

APPLY SELF-REGULATION 
AND ACCEPT FEEDBACK

Know the difference between needs and wants and limit 
unnecessary wants. Accepting feedback is about listening to 
the feedback you get from systems, and adapting accordingly. 
On a broader scale, we always need to think about the impacts 
of our actions on the world now, and in the future.  Think of 
long term consequences.
The sins of the father are visited in the children unto the sev-
enth generation.

USE AND VALUE RENEW-
ABLE RESOURCES AND 
SERVICES

Let nature do the work. Use biological resources rather than 
non-renewables. We also start to understand that nature pro-
vides services, and need to plan those into designs too.
Instead of fertilizer, use compost, mulch, plants and earth-
worms.  Use chickens and ducks as pest control.  Use a solar 
cooker to cook food.



PRODUCE NO WASTE A stitch in time saves nine. Absolutely everything that can 
be, should be recycled into our system, Waste is any resource 
that is not being utilised, and becomes pollution. Careful plan-
ning also means that energy (work, time, thought) is also not 
wasted. All “weeds” are mulched back to the soil, or added to 
the compost heap. All grey water is re-used in the system.

DESIGN FROM PATTERN TO 
DETAILS

Can’t see the wood for the trees. Don’t get lost in the detail. 
Start with the big picture and patterns you can see around 
you. Then move closer towards filling in the big picture. This is 
the fundamental design principle.
Create the bigger pattern of your systems first, the water man-
agement, windbreaks, this will then be in place to support the 
finer details of vegetable production, pest and disease control, 
techniques etc …

INTEGRATE RATHER 
THAN SEGREGATE

Many hands make light work    
The systems we design need to be interdependent. 
We look at 3 important design principles here:

Every important function that needs to happen in our sys-
tem is supported by three elements perform that function. 
Each important job is done by 3 or more elements so that if 
one element fails, there are others to do the same job.  For 
example:  soil fertility:  humans make compost, earthworms 
increase fertility, and mulch feeds earthworms.  Water har-
vesting and use:  pit-beds, roofs and pathways harvest rain 
water.  Taps and water tanks supply water.  Mulch conserves 
water in the soil.  grey water is re used in the garden.  

Every element provides many functions
Each element in the system must do 3 or more jobs.  
A fence secures the garden, is a trellis for climbing plants, has 
information signs on it and a rainguage!, and a washing line!
Windbreak trees shelter the site from the wind, have thorns 
to act as natural security hedges, and produce some fruit, and 
provide habitat for birds, butterflies, predators.
A roof is the shelter for a structure, but also harvests rainwa-
ter that is stored and has a passive water heating pipe system 
to heat water.

Relative location: create functional relationships between 
elements
All things are connected.  Nothing stands in isolation.  Connect 
and create relationships between the elements in on your site 
so that they can assist each other.  
For example:  the nursery is close to the home to look after it 
easily, it gets its water from the roof runoff from the home that 
is stored in a tank, it is next to road so that people can easily 
visit it to purchase plans and vehicles can load and offload, 
there is a compost area next to it to provide for its soil needs, 
there are compost making plants around the compost area to 
easily provide green manures for the heap, etc!...
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USE SMALL AND SLOW 
SOLUTIONS

The bigger they are the harder they fall. Slow and steady 
wins the race. Throwing money, time and effort at a ‘problem’ 
does not ensure that it will be fixed. 
Make the smallest change for the greatest effect. Take time to 
observe and carefully respond.

USE AND VALUE 
DIVERSITY

Don’t put all your eggs in one basket. Our systems need to 
aim for the kind of diversity we see in nature. This allows us 
to be able to respond to changes that come. An example is not 
to focus on one crop for cash, but many crops for both food 
and income. If we have a failure with some, we can still rely on 
others. But diversity is also about the people, cultures, land-
scapes and more. It is the diversity of a system which gives it 
strength, stability and therefore sustainability.

USE THE EDGES AND 
VALUE THE MARGINAL

Don’t think you are on the right track just because it is a 
well worn track. The edges between two environments are 
the most productive and dynamic. All major human settle-
ments have been situated on an edge. So, in our designs we 
try and incorporate this principle to improve yield. Another 
aspect is that of the unusual or ‘way out’ idea - we should look 
at these ideas as there may be great value in them. Don’t write 
something off because it is unfamiliar.

CREATIVELY USE AND RE-
SPOND TO CHANGE

Vision is not seeing things as they are but as they will be. 
We are working with dynamic systems, and within broader 
ecological systems that may force change onto us, or just 
change seasonally. We must design for change, and therefore 
create diverse and resilient systems that incorporate that. 
On another level, the succession of ecosystems is a tool for 
change that we actively use in our Permaculture designs.  Us-
ing and accelerating natural plant succession to establish sites 
and soils favourable to our endeavors.

SMALL SCALE AND INTEN-
SIVE

This is about using as little space as possible to be produc-
tive. Intensifying our designs to make the most effective use 
of our resources.  We can use vertical space to grow food.  We 
can stack plants is beds to make best use of the whole space.  
We can fill our edges.

ENERGY EFFICIENCY
ZONE AND SECTOR PLAN-
NING

This is about grouping elements with similar needs togeth-
er. It is about identifying how much time and energy a particu-
lar element needs and what it gives and placing it in relation 
to the home or workplace accordingly, so that it becomes easy 
to manage.
It is also about putting elements that work harmoniously 
together in the same area. You save time and energy by plac-
ing design elements correctly.  For example, the vegetable 
garden is placed close to the house for easy maintenance and 
harvesting. Staple crops that need less maintenance and are 
harvested only at the end of the season such as potatoes, 
grains and pumpkins, are placed further from the house or 
workplace.
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Resource Mapping: Your School
This is a mind-map of all the resources you think your school will need to embark on a Permacul-
ture project. Keep this map handy at all times on the course so that you can fill it in whenever 
you need to.
Think about everything you think your school will need to get going with Permaculture and 
make a list.

An example of a list:

•   Mulch sources   •   Plants    •   Chickens  
•   Manures   •   Seed    •   Earthworms  
•   Sticks   •   Knowledge    •   Fruittrees  
•   Plastics    •   Planks for seats  •   Herbs  
•   Shade cloth   •   Wire for nursery etc...  

Now fill in the map below, which has concentric rings indicating how far these resources are 
from your school. If fruit trees are available 50km from your school, they get written into that 
ring, with the location name.

This tool helps you to see where resources are located, and how you need to organise to collect 
them efficiently.

Also consider how you can generate these resources on site in the future, rather than relying on 
outside inputs. This leads to sustainability.

 3 km
5 km
10 km

50 km and more
Resource Zone Map

 0 km



Lesson 1: Solving environmental challenges at school
This lesson is based on the activity and discussion from Day 1: Challenges to our schools. 
Learners will identify different environmental challenges at school, and find ways to work at the 
challenges to make change. 

What you need to do:

1. Introduce the lesson to learners and explain that as a class you are going to look at chal-
lenges at school and in the community. 

2.  Ask learners to organise themselves in groups of 4–5. They need to spend 10 minutes 
thinking of and writing down challenges (e.g. sentences and key words) – all the things 
that they see as “problems” or “difficulties”, and where finding solutions will help the com-
munity.

3.  On the board/flip chart make a list of all the challenges that learners thought of – you don’t 
need to repeat points that more than one group thought of.

4.  Explain to learners that their ideas can be grouped (categorised) into groups (categories). 
Each category has a main idea or theme. Ask them to look for themes in the ideas you 
wrote on the board or flip chart. Ask them to look for three main themes – in pairs or small 
groups get them to discuss what the themes could be.

5.  Using the words and language best suited to the grade and level of learner, help them to 
think of/develop the categories (educational, environmental, and socio-economic). You 
don’t need to introduce the terms yet, rather use categories such as: ‘learning at school’, 
‘environment at school’, ‘challenges in our community and/or society’.

 6.  Give each learner a photocopy of the worksheet on the next page (or draw it on the board/
flip chart and ask them to copy it). Ask them to fill in the table on the worksheet. Explain 
the headings. Learners need to list the main challenges under each heading.

7. Talk about the other questions on the worksheet and then ask learners to work on their 
own to complete the worksheet.

8. When they have filled in the worksheet ask learners to share their solutions with the class. 
(Collect the worksheets and check against the assessment standard.)

9. For Grades 5 and 6: after completing the worksheet, ask learners to work in their exercise 
books to write about one or two main environmental health challenge/s at school, and also 
solutions to those challenges. (See the assessment criteria above for each grade). Learners 
need to be able to explain and justify the solution/s they think of.

 Life Orientation (Intermediate Phase)

Learning Outcome 1: Health promotion
Assessment Standards:  
Grade 4: Explores and reports on links between a healthy environment and personal 
health
Grade 5: Investigates a local environmental health problem and plans a strategy to ad-
dress the problem
Grade 6: Participates in a problem-solving activity to address an environmental health 
issue to formulate environmental sound choices and/or actions

Critical cross-field  and developmental outcomes:
• Identify and solve problems and make decisions using critical and creative thinking 
• Participate as responsible citizens in the life of local, national, and global communities



Lesson 1: Solving challenges in our school and in the commu-
nity where our school is
Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

Challenges at school and in our community

Educational challenges
(school)

Environmental challenges
(school)

Social and economic 
challenges
(school and community)

   

Natural environment of a school has: trees, grass, insects, soil, water, air, fields, animals, 
birds, rocks, and plants. 

1. Give any example of something healthy and good in any natural environment you know of, 
and say how this environment is also good for the health of people in that environment.

2. Is the natural environment at your school healthy and good for people to be in? Explain and 
give a reason for your answer.

3. Write two main challenges your school has in its natural environment. 

4. Think of and explain a way to solve the challenges: how can you make your environment 
healthier?
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Lesson 2: Entrepreneurship 
This lesson is also based on the activity and discussion from Day 1: Challenges to our schools, 
and how gardens can help to solve some of these challenges. The focus of this lesson is entrepre-
neurs and entrepreneurial activities. From this lesson you can go on to introduce Permaculture 
entrepreneurship if relevant at this stage. (For more information about Permaculture entre-
preneurial projects for education and income see Great Abundance Natural Wealth, published 
by SEED.)
 
A Permaculture food garden can provide solutions to many of the challenges looked at in the last 
lesson.  Permaculture can be used for:

making a healthier natural environment• 
producing food for learners• 
showing real-life examples for Natural Sciences and Geography• 
entrepreneurial activities to earn money for the school• 

Economics and Management Sciences  (Intermediate Phase)

Learning Outcome 4: Entrepreneurial knowledge and skills
Assessment Standards:  
Grade 4:  Identifies different characteristics (abilities and talents) of entrepreneurs.
Grade 5:  Identifies the specific entrepreneurial skills needed to attract
      tourists to own community.
Grade 6: Analyses personal strengths and weaknesses in becoming an entrepreneur.

Critical cross-field  and developmental outcomes: 
Identify and solve problems and make decisions using critical and creative thinking• 
Develop entrepreneurial opportunities• 

What you need to do:

Write ‘entrepreneur’ on the board or flip chart and ask learners to explain what an entre-1. 
preneur is (if they already know the word), and an example of an entrepreneurial activity. 
Check what learners already know and introduce and/or discuss the personal abilities or 2. 
qualities that an entrepreneur needs to succeed. Talk about any other skills, talents or 
knowledge that an entrepreneur needs. Use the text in the Teaching Notes to help you. 
Remember to use words and terms that are right for the grade and level of learners and for 
what they need to show in the assessment. 
After discussing the qualities of an entrepreneur, draw the ‘entrepreneur’ mind map on the 3. 
board (see the next page) and ask learners to give two examples of key words and phrases 
for the personal characteristics of an entrepreneur. Write the examples at the end of two 
lines of the mind map.
Ask learners to draw the mind map in their exercise books and write in all the abilities and 4. 
talents of a successful entrepreneur.
Under the mind map learners should write a few sentences or a paragraph stating and 5. 
explaining the Abilities, skills and talents a person needs to have – or develop – be a suc-
cessful entrepreneur.
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For Grades 5 and 6: after completing the worksheet, discuss the questions below and ex-6. 
amples of possible answers, and then ask learners to work in their exercise books to write 
the answers: 
Grade 5: What specific entrepreneurial skills, knowledge and abilities does a person need to 
attract tourists to their community (that is, to set up tourist attractions and related enter-
prises in the community)? 
Grade 6: Are you ready to be an entrepreneur? The learner needs to list and explain her 
or his own strengths for becoming an entrepreneur; and weaknesses (abilities, skills and 
knowledge to work on). 

Teaching notes

An entrepreneur is a person who starts her or his own business. 
The activity or process of starting an enterprise is called entrepreneurship. 
A business can be started by one person or by a group. 

Learners need to know about the personal characteristics (abilities or qualities) that entrepre-
neurs usually have, for example:

Can think of ideas for entrepreneurial activities• 
Has a passion for entrepreneurial activities• 
Thinks of products, ideas and services that are new• 
Makes good use of time and effort• 
Has a positive attitude• 
Is always willing to learn• 
Can work well with others, and works well on her/his own• 
Works hard to achieve goals• 
Is able to make decisions• 
Is willing to take some risks• 
Knows their talents and skills, and how best to use those talents• 

An entrepreneur’s ethics and values will strongly influence the type of enterprise he or she 
starts, and will also influence other aspects of how the enterprise works. An example of an ethi-
cal entrepreneurial decision is that the enterprise will use natural resources in a sustainable 
way instead of exploiting and using up those resources. 

Entrepeneur
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Permaculture Design
FIRE is about action and inspiration. 
Permaculture design is the inspiration for  
effective action

Baseline Mapping 
Creating a baseline map of your school is an essential Permaculture tool. By mapping all the 
existing and permanent features, you can design much more effective Permaculture systems. 
You will also then have a communication tool to explain the design to other educators, funders 
and potential partners.

The process will involve 5 steps:
Rough Map1. 
To Scale Base Map2. 
Unterstanding our Resources3. 
Sector Map4. 
Zone Map5. 

Step 1: Making the Rough Map
First make a rough sketch of school grounds, buildings, fences, and large trees, fixed features. 
Take the rough map, and divide it into 4 quarters, using recognizable and fixed landmarks to 
define the four quarters.

Identify 4 people who have 1m strides. Do this by marking out 1metre on the ground and asking 
people to take a normal step next to the line. Those with a pace that matches 1 metre will be the 
measurers.

Now divide the group into four groups, each with a 1m-stride person. Allocate a different quater 
to each group to measure, with clear instructions and a copy of the rough drawing.

Participants should pace fences and outlines of buildings and also the distances between build-
ings and objects like big trees. Each object should have two distance references.
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Step 2: To Scale Base Map
Now you are going to put together all the informartion you gathered for the baseline map, 
and get more information to add to your map.
Choose two representatives from each of the four mapping groups, to create the map with 
a facilitator’s help. You will need to work out a SCALE for the map.
For example: 1 pace = 1 metre (fixed), and therefore to fit the drawing onto an A3 sheet, 1 
metre may = 1 cm on paper. This all depends on the size of the school. Remember to leave 
a border around the drawing for keys and notes.

Have a look at this diagram for an idea of what it could look like:
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Baseline Map
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Baseline Map with Sector overlay
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Baseline Map with Zones
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Garden Design
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Step 3:Understanding Our Resources
While the 8 baseline mapping people are busy, the rest of us are also divided into groups:
An Infrastructure group, and a Natural Resource group, each with half of the remaining partici-
pants. These groups will also require a copy of the rough drawing of the school so that they can 
mark the information on the maps.

How many buildings are there and what is 
the purpose of each one?

What condition are the buildings in?

Are there damp problems?

What are the sources of water?

Are the roofs in good condition?

Are there gutters on all the roofs?

How many metres of roofs have no gutters?

Where does rainwater from the roofs go?

How many rainwater tanks are there, and 
how big are they?

Where does wastewater from the roofs go?

Is there a recycling area?

What is recycled?

Where the pathways and what are are they 
for?

The Infrastructure Group

This group is looking at the man-made things on site, 
as well as the condition they are in.

Observe andinteract
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How many different kinds of plants did you 
find?

Do you know if they are indigenous?

Do they look in good condition?

Did you notice if any particular plants often 
grow together?

Are there any plants that seem to like a 
specific set of circumstances? For example, 
plants that like moist areas, or rocky areas?

What kind of soil do you think is the major 
kind on site? Or did you find different soil 
types in different areas?

What percentage of vegetation or stone cover 
do you see? Indicate if areas are different on 
your rough map.

Is there a crust on the soil? Where?

Can you see signs of erosion – i.e. small ero-
sion marks to big gullies? Where?

How do you think the soil handles water? 
Does it hold water, or does water run off?

Can you see evidence of insects? What?

Can you see evidence of birds? What?

Any other animals or reptiles? What?

Are there rivers or streams nearby?

Are they perennial or seasonal?

The Natural Resources Group

This group is looking at the conditions of all the biotic and abiotic 
resources on site.
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What time does the sun rise and set in win-
ter?

What time does the sun rise and set in sum-
mer?

What position is the site in relation to the 
sun?  Observe where East lies, and so all of 
the directions can be put onto the map.
Where do the shadows lie in the morning, 
midday, afternoon.

Is there a slope?  
In what direction is it running?

What months of the year does the rainfall 
come?

From which direction does the rainfall come 
from?

What is the annual average rainfall?

What is the prevailing wind direction in the 
summer?
What does it carry?
What is the prevailing wind direction in win-
ter?
What does it carry?
Where is your site vulnerable to fires?

Is the site vulnerable to theft or vandalism?

Is the site vulnerable to domestic or wild 
animals?

Is there noise pollution?

Is the site vulnerable due to movement of 
people

Is there air pollution generating from any-
where close by?

Are there unfavorable views that could be 
screened?

Are there favourable views that must not be 
blocked?

The Sector Group

This group is looking at the wild elements on are site, 
that come and go as they please!
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Putting it all Together
Once the Baseline group has finished creating a to-scale baseline map, the Infrastructure and 
Natural Resource groups bring their data back to the classroom.

Two copies of the baselines maps need to be made so that this new data can be put on separate 
maps. If you have A3 tracing paper, it is much easier to simply put the Natural Resource tracing 
paper over the Baseline map and indicate information. The same can be done with the Infra-
structure data. This way you can use the baseline map as a reference for all additional data you 
find and generate about your site.

Sectors
Sectors are the wild elements that enter our systems, the ones over which we have no “control”, 
the ones that we can adapt to. This is where the problem really becomes the solution. As sectors 
can work both ways, they can cause disaster AND/OR be valuable resources wo work with. All 
sectors have a direction, strength, and a rhythm. So often people put a garden or a tree in the 
wrong place and your sector mapping will help you to only make mistakes on paper!

Think of all the natural wild energies that have an impact on us, our sites and our buildings. This 
is a group brainstorm exercise, so you need to capture the headings on a big sheet of paper as 
people call them out.

• ASPECT: Our position in relation to the sun. There are notes explaining this at 
the back of  the book.

• SLOPE : Affects the way water runs off it, as well as soils

•  CLIMATE:  The macroclimate dictates our rainfall periods, and temperatures 
as well as vegetation development. It is also an indication of which crops are 
suitable for the area. Remember that rainfall is never consistent, and that aver-
age rainfall is worked out over 10 to 50 year periods!

•  WINDS: Winds change direction often according to season. For example in the 
W. Cape we have a strong, consistent South-Easter wind which is dry. In winter 
we get the gusty, infrequent North-Wester which is quite destructive and hard to 
windbreak. In places like the Karoo, winds also dry out the air and we can lose 
plants to dehydration. Wind sectors help us to plan windbreaks

•  FIRES: Fires in dense informal settlements are very hard to design for because 
of building materials and spacing. Luckily we have lots of training programmes 
teaching us about safe use of paraffin and candles to help us with this situation. 
In less urban environments we need to look at when our dry hot winds blow, for 
example the berg wind in summer or autumn often brings fires. We also need 
to remember that fire burns uphill faster because of the vacuum created by the 
heat. Look at the diagrams in the resource section to explain this. Fynbos, fire 
and alien vegetation also play a vital role there is an illustration to explain this.

LSM: p5 worksheet 2.1;
p6 activity 2.1; p7 worksheet 2.2; p10 worksheet 2.3;

p13 worksheet 2.4
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•  WATER FLOW: Slope and seasonal rainfall affect this sector. Slope obviously 
creates water flow. Something to remember is seasonal rivers, and flood areas.

•  NOISE/SECURITY:  Roads and commonly taken routes can bring noise and air 
pollution problems. Sometimes these routes also bring criminal elements into 
the design picture. Experience has shown that building fences against criminals 
is not always the most effective way to manage the problem. Sometimes good 
links to communities around you can help with crime far more than a fence. 
Don’t be afraid to include community members and parent in your Permacul-
ture garden. In lower income communities where parents can’t afford to pay for 
fees, perhaps they could become part of the school ground development team. 
So many schools have success stories about parents becoming economically ac-
tive through gardens!

• IMMOVABLE LANDSCAPE FEATURES:  Big rock outcrops or really dificult 
soil can become nature areas rather than places where we call in bulldozers to 
remove the problem!

• VIEW: This is important, but don’t make the mistake of our coastal towns and 
create cold, damp houses because we love the south-facing view.

Sectors are also mapped for design purposes, helping us to manage the incoming energies. Being 
able to map, either on paper or on a model is really important, because we can do a great deal of 
our planning in these mediums. We can also make most of our mistakes on paper! It is a really 
good idea to make both maps and models. 
The sector map you create can then be used on any part of your site for planning. It will also help 
you to decide where to put elements of your design.

Step 4:Sector Mapping
You are going to create a Sector map which will be added to your Baseline map
As we are working with mapping norms, North is always indicated on your map at the top of 
the page.
See the sample of a Sector map on page 21 – your facilitator will also demonstrate Sector map-
ping before you go outside to do this exercise.
 
Each Sector – wind, slope etc will be marked on your map, and you will need to show its direc-
tion, rhythm and strength on the map. Now we will be able to plan for the challenges or oppor-
tunities that the sectors offer.

Design from
patterns to detail
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Input and Output Analysis 

All elements in a Permaculture have inputs (needs) and outputs (products). The whole idea 
with a good design is to link the products of some elements to the needs of other elements. In 
this way you have no wasted resources on your site, which can become pollution. Think of a big 
heap of chicken manure that no one uses. What a stink!  If this heap of manure is turned into 
compost it becomes a valuable resource. 
Also, by providing for the needs of elements on site, you cut down on cost and travel. 

Let’s brainstorm to analyse the inputs and outputs of a chicken, or bees, or a specific tree we 
might be familiar with.

Here is an example of a chicken.

System Elements Inputs and Outputs
Let’s go back to our pre-course assignment to work out which elements will work for us at our 
schools.  Some of the elements we might have in a school Permaculture design are the follow-
ing: 
Vegetable garden, orchard, nursery, windbreak, staple garden, school building, outdoor class-
room etc.
Work in groups of four or five to discuss an element per group.
Take 10 minutes to brainstorm around one element, and keep this information for the zoning 
session.

LSM: 
p2 Activity 1.1
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Zones
A zone describes an area of usage: for example an industrial zone is for industry, an agricultural 
zone would be for just that.

Zoning our activities is all about being energy-efficient.

 We put elements into Zones using the following criteria:
 1. How often does it need our attention?
 2. How often do we need something from it?
 3. How much space does it need?

Generally the elements that require the most attention are closest to the central buildings, in a 
zone.

The list below explains some of the elements you could find in the different zones.

ZONE 0:  The home, which consumes the most resources, but also produces a 
great  deal of information and work energy. 

ZONE 1: The home garden that produces the majority of our food needs. Small 
fruit  species, and quiet animals live here too.

ZONE 2:  Orchards, poultry, main-crop beds, chickens, bees and other less intensive  
elements.

ZONE 3: Farming area of field crops, large water storages, little managed trees.

ZONE 4: Fuel woods, pastures, foraging areas.

Integrate rather 
than segregate

LSM: p.ix & x 
- Permaculture Zones
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ZONE 5:  Wilderness area – our best teacher.

Zones and Linkages
Now that we understand the principle of zoning, we need to refer back to the elements we 
analysed in groups earlier today.

Let’s create the zones for the site we are working with now. 

Each group will get a turn to place their element in what they think is the correct zone.  
You will need to explain why you chose to put the element there. The rest of us will get a 
chance to comment on the placement AND THE REASONS YOU HAVE CHOSEN! 

Don’t forget your principles….

Lets keep going till we have a design that works on paper.

Integrate rather 
than segregate

Design from 
patterns to details
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Lesson 3: Measuring and Mapping - Social Sciences
This lesson is based on activities from Day 2 of your training, especially measuring and mapping 
for Permaculture design. In this lesson learners will measure and map their school, starting 
with a rough map and then making a scale map. Measuring and mapping activities will need 
quite a lot of classroom time because:

learners may need a lot of help, explaining and support from you (depending on their grade)• 
there are a few stages to work through in order • 
learners need to go outside for parts of the lesson • 
there are quite a few Assessment Standards that you can cover in this lesson• 

Also make sure that learners have the necessary tools and equipment for measuring, calculat-
ing and drawing. You need to have completed these activities yourself so that you can show 
learners examples if necessary.

Social Sciences Geography and History (Intermediate Phase) 

Grade 4 (Geography) LO1
Assessment Standards

Identifies symbols used in different kinds of maps (including plan view, grids and map • 
keys)
Uses geographical and environmental concepts and terms to report on enquiries in dif-• 
ferent ways (e.g. writing a paragraph, using a poster, artwork)

Grade 4 (History) LO1
Assessment Standards

Records and organises information from a variety of sources (e.g. maps)• 
Grade 5 (Geography) LO1
Assessment Standards

With guidance, selects and uses sources of useful geographical information (including • 
graphs, maps and fieldwork outside the classroom)
Draws sketch maps and/or plans from field observation and measurements• 

Grade 5 (History) LO1
Assessment Standards

Records and categorises information from a variety of sources (e.g. maps)• 
Grade 6 (Geography) LO1
Assessment Standards

Selects and records relevant information from sources for specific purposes (including • 
recording and observing in the field)
Reports on enquiries through discussion, debate, structured writing, graphs, tables, • 
maps and diagrams

Grade 6 (History) LO1
Assessment Standards

Selects and records relevant information for specific purposes from a variety of cours-• 
es (e.g. maps)

Note: this lesson can also be used to assess Assessment Standards from Mathematics 
Learning Outcome 4: Measurement.

Critical cross-field and developmental outcomes: 
Work effectively with others as members of a team, group, organisation and commu-• 
nity
Reflect on and explore a variety of strategies to learn more effectively• 



What you need to do:

Start by finding out what learners already know about maps and map work, especially for 1. 
geography and history. For example, ask:

 What type/s of maps have children seen?• 
 hat have these maps been used for? (For example, parents finding direction on a road • 
map)
 What information do we get from maps?• 
 How do we make maps? (Now and/or in the past.)• 
 Do maps ever change? (For example, think of the changes to the country map of South • 
Africa after apartheid.)
 How can maps (and drawing maps) help us with learning?• 

Discuss direction, and if necessary explain the use of North, South, East, and West on maps. 2. 
Also explain the use of a Key, with examples.
Explain what learners need to do for each stage of this lesson. Use the text in the Teaching 3. 
Notes to help you. Remember to use words and terms that are right for the grade and level 
of learners and what they need to show in the assessment.
After learners have completed each stage talk about what they did, share examples of best 4. 
practice (i.e. good examples of mapping and of working together to create the map). For step 
1 of the teaching notes, all learners should file their sketch maps, even though the class will 
only end up using the 2 best maps.
To complete the lesson learners need to draw their own scale map (using either of the sketch 5. 
maps that were chosen as good examples).  If possible, learners should draw on a blank A3 
(or A4) piece of plain paper, or in their exercise books.

Teaching Notes 

Explaining how to make a rough sketch map and a scale map for the school environment
To start, learners need a sketch map (ground plan) of the school grounds: buildings, fences, 1. 
and large trees, fixed features. Learners should work in pairs or small groups to go into the 
school grounds to sketch the map. Then, as a class choose the 2 best sketches (maps that 
are clear and correct). Make copies of these sketch maps so that each learner has an accu-
rate sketch map that they can use to make a scale map.
Learners now work with either of the 2 maps chosen in the first step (best examples of the 2. 
sketch map). They need to divide each of these sketch maps into 4 quarters (or quadrants) 
with a pencil. Show them recognisable and fixed landmarks to define the 4 quarters.
Find 4 learners with 1 metre strides. Or, preferably, get 4 tape measures of 30m each.3. 
Now divide the class into 4 groups, each group with a 1m-stride person or with a tape mea-4. 
sure. Give each group an area to measure, with clear instructions and a copy of the rough 
drawing (sketch map).
Learners need to pace the fences and outlines of buildings, and also the distances between 5. 
buildings and objects like big trees. (That is, with one-metre paces or steps.) Or they need to 
measure these distances with a tap measure.
Once the 4 groups come back to the classroom to report. Now work with each group and ex-6. 
plain the process of drawing with a scale – show the learners how to use their sketch map to 
make a scale map. SCALE: For example: 1 pace = 1 metre (fixed). 

To fit the drawing on to an A3 sheet, 1 metre can = 1 cm on paper. This all depends on the size 
of the school. Remember to leave a border around the drawing so that you can write notes. It 
is easiest to start with a scale of 1:100. 
Discuss scale as a class to check understanding. Show learners an example of a com-
pleted scale map. 



Lesson 4: Measuring and mapping - Languages
This lesson follows on from Lesson 3 (measuring and mapping for Social Sciences). In the last 
lesson learners went through the stages of measuring and drawing a sketch map and a scale 
map. 
Lesson 4 now focuses on the (English) Language learning and use in Lesson 3 – try to get learn-
ers to do this lesson as soon as possible after Lesson 3.

Languages (Intermediate Phase)

Learning Outcome 1:  Listening
Assessment Standards: 
Grade 4: Understands oral instructions, directions and descriptions
Grade 5: Understands oral instructions, directions and descriptions 
Grade 6: Understands oral instructions and directions 
Learning Outcome 2: Writing
Assessment Standards: 
Grade 4: Writes to communicate information (maps; instructions; an opinion)
Grade 5: Writes to communicate information (maps; instructions; an opinion)
Grade 6: Writes to communicate information (maps; instructions; an opinion)
Learning Outcome 3: Thinking and reasoning
Assessment Standards: 
Grade 4
• Uses language across the curriculum
• Transfers information from one mode to another
Grade 5
• Uses language across the curriculum
• Transfers information from one mode to another
Grade 6 
• Uses language across the curriculum
• Transfers information from one mode to another
Critical cross-field and developmental outcomes:
• Communicate effectively using visual, symbolic and/or language skills in various 
modes.

What you need to do:

1. Photocopy the worksheet on the next page and read through it with learners.
 Remind them to think about the instructions and directions you told them for the last les-• 
son. 
 Before they write on the worksheet they need to write the instructions in rough in their • 
exercise books and ask another learner to read through the instructions and give feed-
back. 
 Then ask learners to work on their own to complete the worksheet.• 

2. In their exercise books, ask learners to write a paragraph:
saying what they have learned about their school environment from this lesson, and• 
 giving their opinion about whether this type of mapping is useful and reliable for learning • 
about the physical environment (and why or why not).



Lesson 4: Learning from measuring and mapping activities
Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

Look at the sketch map of Alpine School below. You are a teacher at Alpine School and you want 
to explain to learners how to draw a sketch map. Write clear step-by-step instructions for how to 
measure and draw a sketch map. Make sure that the reader of your instructions knows – from 
start to finish – how to produce a sketch map like the one in the example.
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WATER 
Understanding water and its flows

Water Cycles 

Because Permaculture is based on Ecosystems, we need to have a good understanding of the 
various aspects of ecosystems. What we will realise is that they are all interconnected.

Before we start working with managing this precious resource properly, we need to understand 
water a lot better. Let’s divide into 2 groups: One group will discuss the Natural Water Cycle on a 
global scale, another, the Urban Water Cycle, with special reference to schools. Each group could 
have up to 15 people in it, so break up into groups to deal with the three questions below.

Each group must analyse their topic under the following categories:

What are the main ecological drivers in this system?1. 
How and where as humans do we damage this cycle?2. 
How and where can we support and strengthen this cycle?3. 

Each group should make a diagram of the cycle; make descriptive notes on the poster. They 
should also decide on how they will feed back to the main group. For example they can stand 
and explain, or use drama to act out the cycle, or describe the journey of a raindrop in story 
form….

After each group has explained their cycle, the facilitator needs to fill in the facts that may have 
been missed and correct mistakes if any. If you know of any stories that relate to the cycles, 
share them with the group as stories really help people to remember.

LSM: p 44 Worksheet 6.1; 
p 45 Activity 6.1; p 45 Activity 6.2

Basin water is a wonderful resource at 
school - here is one way to use it.
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Water is presicous and we need to understand water a lot better.

See the Natural and Urban Water Cycles above.

Natural Water Cycle 
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Urban Water Cycle 
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Water Audit
Let’s analyse how effectively we are working with the Natural and Urban Cycles at our schools.

Water Usage Audit

Item No of users Amount of water 
used in litres

Total per day in 
litres

Hand washing water

Kitchen basin water

Showers or baths

Flushing toilets

Irrigation sports 
fields and gardens
Drinking water

TOTAL DAILY
USAGE
What is/ are the 
sources/s of this 
water?
Any other 
comments?

Water Catchment Audit

Item m2 Annual rainfall in 
mm

Total in litres

Roof catchment

Sports fields

Roads

Any other 
catchment?

TOTAL CATCHMENT

LSM: p 49 Activity 6.3; 
p 50 Worksheet 6.3; p 53 Worksheet 6.4;

p54 Worksheet 6.5

produ
ce

no waste



40 // Teachers for Permaculture Education

Summary of Water Audit

Annual Water Usage fugures

Total usage per day No of school or usage 
days

Total amount used Total amount needed 
in litres

220

Total catchment

Clean water from roofs

Storm water from roads

Runoff from fields

Greywater

This audit is very important:

Firstly it makes us aware of how 1. 
much water we actually use.
Then it makes us aware how much 2. 
water we can harvest from roofs, 
roads and sports fields, as well as 
reusing greywater.
Then we start to think about where 3. 
we can use these different water  
sources

 Integra
te

- ev
ery f

unction
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 in more  

than
 one way.
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Principles of Water Managment
There are some basic principles that we must apply when we manage water in all its forms.
This rhyme is a good way to remember the principles of water management. We will play a game 
to remember it. The game is at the back of this manual.

Highest Point - No Pollution - Slow -Sink - Spread -Save - 
Min - Max - Munch

Highest Point:   Refers to the highest point on your site.  Water management always be-
gins from the highest point and cycles through the site.  Water storages 
should be placed as high above the area where the water must be tapped 
to, so to use the flow of gravity to move the water.  

 Houses are always built below the water source.  
No Pollution : Protect water sources from pollution and grazing animals.  Cover water 

tanks with shade net or a lid to prevent rodents or other creatures fall-
ing in.

 Think about what you use in your household cleaning that is a pollutant 
and how you can simplify.

 Look at the bigger picture of water pollution and how it is connected to 
the whole.

Slow: When it rains, water accumulates and then begins to run.  Ground water 
usually runs away leaving our site.  Not only are we waving goodbye our 
water, but soil is being washed away at the same time causing erosion. 
Slow the water down – dig swales along the contours, lay rocks/logs/
branches/tyres along contour lines, plant groundcovers and trees, and 
mulch the soil.

Store: Roofs serve as valuable water harvesting areas.  Store rainwater in 
tanks, reservoirs, drums, buckets!  Dig groundwater storages – dams 
and ponds.  Plant trees as biological water storages.

Sink: Sink the water into the ground – into swales and mulch pits and well 
levelled beds rich in organic matter. Use terraces.  Ponds and dams are 
storage areas but are also slowly sinking water into the ground.

Spread: Spread water across your site with swales.  Divert water to where you 
would like it to go with diversion ditches.  Plan your irrigation and the 
spread of stored water.

Save: Be water wise!  Don’t use unnecessary amount of water.  Be thrifty with 
it.  Re-use as much water as you can, cycle it through your site.

 Grey water from the kitchen sink and bathroom can be used in your 
orchard.  

Minimum: Plan for times of minimal water – how much water can you store?  Plant 
your garden according to the water needs of the plants, clustering 
plants with similar needs together.  Mulch your soil thickly to prevent 

Produceno waste

Catch andstore energy
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evaporation.  Shade your tanks and ponds to prevent evaporation.  Re-
use your grey water.  Share your water needs with the different sources 
of water you have on site, e.g.  Rain water - drinking, cooking and bath-
ing.  Pond water – washing and irrigation, grey water – irrigation for 
orchard.

Maximum: Plan for times of maximum rainfall – flash floods and floods.
 Create safe overflows from all tanks, ponds, dams and swales, diverting 

the water safely to where it is to go until it must eventually leave the 
site. 

 Create diversion drains around and above your house to avoid it flood-
ing.  Plant trees and groundcovers to hold the soil.

Mulch: Mulch protects the soil from the sun and the wind, therefore slowing 
down evaporation and holding the water in the soil for longer periods of 
time. 

 It also creates a blanket, regulating temperatures.  It prevents erosion.  
It creates a living soil, breaking down and enriching the soil, food for 
earthworms and a healthy environment for soil life.

Walkabout on your site, observing the slope, eroded areas, water logged areas.  Put your rain-
coat on in rainy weather and see the movement of water on your site and how to divert it to and 
make good use of it.

Measuring Contours in the Landscape:
A contour line is an imaginary line that 
joins all the points on a slope that are LEV-
EL with each other!  Remember that water 
on a level surface will not move, but will re-
main still.

We can use contour lines in a whole lot of 
ways:

For making roads on so that they do not erode1. 
For making swales along so that water does not move, but sinks into the soil. A swale is 2. 
a ditch you dig along the contour, heaping the soil on the lower side. This means that any 
runoff will be caught and held.
For making terraces on, so that beds catch water3. 
For bulding mounds with rocks or logs to slow the water and create edges4. 

You are going to be finding contours in the next exercise to lay out a swale for water harvesting. 
Have a look at the LSM for more information.

Once you have practised measuring contours, you will practically implement this knowledge.

Design from

pattern
s to de
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Building the A Frame
In order to implement these water management principles we need some tools to measure slope 
and contours. We will be making the A-Frame which is a simple tool for finding levels.

The A frame will help you with SLOW-STORE-SINK-SPREAD-SAVE

Water Implementation

Create a water management plan for you whole site, that makes use of swales, mounds, tanks, 
pits, ponds or dam , diversion ditches, overflows and use of grey water.

Schools have large quantities of basin water that can be put to good use in a simple grey water 
system.  Banana circles can be successfully grown in a sheltered position that protects them 
from the wind, on north facing wall.

Wet areas from water tank overflows can be planted with useful water loving plants.

LSM: p 117 & 118 
A contour tool :The 

A-frame

LSM: p51 Swales; p52 Illustrations;
p 55 Worksheet 6.5; p55 Activity 6.6;

p 53 Worksheet 6.4

A swale



Lesson 5: The water cycle
Use your learning from Day 3 of your training to teach learners about the water cycle (or revise 
and extend if they already know about the water cycle).

Natural Sciences (Intermediate Phase)

Learning Outcome 2: Constructing science knowledge
Assessment Standards:  
Grade 4: Recalls meaningful information: At the minimum uses own most fluent language 
to name and describe objects, materials and organisms (water cycle).
Grade 5: Recalls meaningful information: At the minimum uses own most fluent language 
to name and describe features and properties of objects, materials and organisms (water 
cycle and processes in the cycle).
Grade 6: Recalls meaningful information: At the minimum describes the features which 
distinguish one category from another (water cycle, processes and properties of water)

Critical cross-field and developmental outcomes: 
• Communicate effectively using visual, symbolic and/or language skills in various modes.
• Participate as responsible citizens in the life of local, national, and global communi-

What you need to do:

1. Start by explaining the water cycle to learners or by reminding learners about the water 
cycle if they have already learned about it. On the next page is a worksheet with a simple 
drawing of the water cycle: copy and label the drawing on the board or flip chart. (Photo-
copy the worksheet but only give it to learners after you have completed the lesson about 
the water cycle.)

2. Use your drawing of the water cycle on the board/flip chart and the Teaching Notes to 
teach or recap the water cycle. Remember to use words and terms that are right for the 
grade and level of the learners. Help learners to understand in words from their most flu-
ent language. Write the English words and terms on the board or flip chart. 

2. After you and the class have finished talking about the water cycle, rub out the water cycle 
you drew (and words/terms), or take off the paper from the flip chart. Ask learners to 
work on their own to complete the worksheet. You will also need to set questions to extend 
this lesson for Grades 5 and Grade 6 – their answers must meet the assessment standards.

Teaching Notes 

Water goes round and round in a process called the water cycle. There are five important steps 
in the water cycle:
The sun evaporates water from seas, rivers, dams and lakes – the water turns into an invisible 
gas called water vapour. This process is called evaporation. Water also evaporates from the soil 
and from the leaves of plants. The process of water evaporating from plant’s leaves is called 
transpiration. 
The water vapour cools as it rises up into the atmosphere. Cool air cannot hold as much water 
vapour as warm air, so some of the vapour turns into water drops. This process is called con-
densation (the air/gas condenses into a liquid). 
The water drops collect together to form clouds in the sky. Water falls from the clouds as rain 
(liquid), or hail or snow (solid). This is called precipitation.
Most of the rainwater flows from the land into streams, rivers, lakes, and deep into 
ground water. People use this water. Some water stays as ice. 
Most water eventually becomes parts of streams and rivers that flow into the sea. 
And the water cycle begins again.



Lesson 5: The water cycle
Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

 

Label the diagram of the water cycle. Use any of the words in the box below.1. 
You can add more information and more words to the drawing if you want to. (You  2. 
can also re-draw the picture in your exercise book if you want to add more details.)
On the arrows label numbers to show the five stages of the water cycle.3. 
Colour the drawing.4. 

Use any of these words to fill in the boxes in the drawing. 
You can also use other words from this box to label parts of the drawing

atmosphere  cool air  water drops  condensation  
condenses  liquid    clouds   evaporates  
sea    gas   water vapour  evaporation 
soil   evaporating  plants leaves  solid   
ground water  rock   precipitation  river   
dam lake  transpiration
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Lesson 6: Water audit
In this lesson you will do a water audit with learners at your school and discuss ways of saving 
(and storing) water at home and school. 

Mathematics (Intermediate Phase)
Learning Outcome 5: Data handling
Assessment Standards: 
Grade 4: 

Poses simple questions about own school and family environment in order to address • 
environmental issues
Collects data• 
Organises and records data• 

Grade 5: 
Poses simple questions about own school and family environment in order to address • 
environmental issues
Uses simple data collection sheets• 
Organises and records data• 

Grade 6: 
Poses simple questions about own school and family environment in order to address •  
environmental issues
Uses simple data collection sheets• 
Organises and records data• 

Critical cross-field and developmental outcomes: 
Collect, analyse, organise and critically evaluate information.• 
Participate as responsible citizens in the life of local, national, and global communities.• 

What you need to do:

Photocopy the worksheet and give it to learners. This lesson should encourage children to 1. 
think carefully about how much water they use. Explain to learners what an audit is, and 
why the class is going to do a water audit to find out about the supply and use of water at 
school. 
Make sure learners understand the tables and what they need to fill in, and the calculations 2. 
they need to do. Many schools will not have water for sports fields/grounds; many schools 
will not have basins in any classrooms; many schools will not have flushing toilets. You will 
need to work with what you have. Even if the school does not have these facilities, you can 
help learners to work out the daily amounts of water that are generally used by things such 
as basin taps and flush toilets. 
Go into the grounds with learners to identify the different ways water is used, and the sourc-3. 
es. (Learners can start to fill in their worksheet in pencil.) Identify when or where water is 
wasted.
Find out and tell learners how much water is used to water the school grounds and/or to fill 4. 
the school pool (the secretary or head or maintenance person/caretaker should be able to 
help you with the amount of water used for different facilities at school).
Show learners examples of catchment areas at school, and/or explain what it means to catch 5. 
or harvest water and how it can be done.
Go back to the classroom and ask learners to complete the worksheet neatly in pen. Take in 6. 
their worksheets and then go through the answers and calculations with the class.



47Teachers for Permaculture Education  //

Lesson 6: Water audit
Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

Water use at school per day

Use of water Number of users per 
day

How much water is 
used by each person 
(litres)?

Total used per day in 
litres

Basin water (toilets)

Basin water (class-
rooms)

Flushing toilets

Watering for sports 
fields and gardens/
grounds and/or pool
Drinking water

TOTAL DAILY USAGE

What is/are the 
sources/s of this wa-
ter?

Water use at school per year

Total usage per day Number of usage 
days

Total amount used Total amount need-
ed in litres

Write the answers to these questions in your exercise book
Do you think that the amount of water used at school is an acceptable (ok) amount, 1. 
or is it too much, or too little? Give a reason for your answer.
What can you do to save water – to reduce your use of water:  2. 
a. At school? Give an example. 
b. At home? Give an example.
What can the school do to improve water catchment?3. 

Did you know:

Flushing a toilet uses about 6-8 litres of water per flush (depends on the type of toilet)• 
About 5 litres of water is wasted every time you leave the tap running while brushing • 
teeth or soaping hands 
Filling a bath uses 10 litres. A shower uses much less water. A basin or bucket wash • 
uses less than a shower.
A dripping tap that drips one drop of water every second will waste about 21 litres of • 
water per day!
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EARTH 
Moving into cycles 

Soils
Soils are created by erosion from wind and water, from trees breaking up rock and from chemi-
cal processes, to mention a few soil-creation processes. The “parent rock’ from which your soil 
is derived will dictate the chemistry and texture, amongst other things. Knowing your local 
geology is helpful here, especially on a large-scale farming enterprise.

We can understand our local soils in a number of ways:

We can send soil samples to Elsenburg for a complete soil analysis.(and remember to ask • 
for an interpretation)
We can do a home-made soil test in a jar to determine the percentages of different soil-• 
types. (this is illustrated below)
We can look at particle size, colour and texture to determine the soil.• 
We can also look at plants o tell us about the history and condition of the soil. (see table in • 
the  back)

However, for home and school production, we can sort out most “problem” soils with the addi-
tion of compost, mulch and encouraging soil life. 

Soils are a combination of minerals, organic matter, soil organisms and up to 50% air in good 
garden soils.

In Permaculture we think of ourselves as farming the soil, 
rather than farming plants.

Use and value renewable resource and services
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Soil Tests 
There are many different ways of finding out what kinds of soil we are 
dealing with. Here are a few simple tests to help you understand soil better.

Jar Test

Take 3 samples from the plot you are working on. These samples should be at least a spade deep, 
and a spade full. Mix all 3 samples very well, and crush any hard bits, except stones. Half fill a 
large glass jar with the soil sample, and fill the jar with water. Put the lid on and give it a thor-
ough shake. Let the jar stand for a few hours and then analyse the settled out layers against the 
illustration you see below.

Illustration of a jar test and interpretation
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Touch, Smell, Sound and Taste Test 

We are going to samples as many different types of soil as we can – about 10 is good. Here you 
don’t need to mix or crush the samples. .Each group. Categorize these soils by the following 
headings:

•   What does it sound like if you rub it between you fingers?
•   What does it smell like?
•   What colour is it?
•   What does it taste like?
•   Does it have any organic matter in it?
•   How big are the soil particles?
•   What do you think would grow well in this soil?

Hydrogen Peroxide Test

This is a really dramatic test to prove to participants that some soils have more life than others. 
When you mix bacteria and hydrogen peroxide, the bacteria react by foaming. Healthy soil with 
active soil life will foam right out of the jar!

Fill 3 small jars halfway with compost, good garden soil and really poor soil. If the soil is really 
dry add a little bit of water to make it moist, not wet.
Buy 3 small bottles of 20% hydrogen peroxide. Ask students to gather around a table covered in 
newspaper with the 3 jars.
Ask someone if they have a recent wound or scab. Dab a little peroxide on to the sore. It should 
foam. Explain that the hydrogen is reacting with the bacteria in the sore. So foaming when per-
oxide is added to a material indicates bacterial life. Ask them why bacteria are important to soil 
life.
Now ask 3 people to stand by to add peroxide to the soil samples at the same time. Stand back 
and watch the results. The compost should foam the most, and the poor soil the least.

Illustration of a jar test and interpretation
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Soil Life and the Nutrient Cycle

Permaculture is a system based on the 
laws of Nature, so when we are thinking 
of approaching farming, we need to look 
to Nature to understand how she orga-
nises nutrients to all her creatures and 
plants.

The simple and important message that 
the nutrient cycle aims to illustrate is the 
principle of Giving Back.  All living organ-
isms need nutrients and minerals which 
they take from the soil and water.

In return, they give nutrients back to the 
soil. Trees dro their leaves and brances, 
plants seed and die, animals and birds 
deposit manure as well as decomposing 
once reaching the end of their life cycle. 
Bacteria and fungi form relationships 
with plants and perform services for 
them.

We can do this through a role play.  Each 
one of us is going to represent a living or-
ganism – tree, plant, insect, animal, pred-
ator, bird, bacteria, fungi, and humans. Let’s describe how we fit into this cycle of life.

Trees drop their leaves and branches, plants seed and die, animals and birds deposit manure as 
well as decomposing once reaching the end of their life cycle. Humans?  Composting food scraps, 
and actively allowing all other living organisms to return to the earth.  Bacteria and fungi form 
relationships with plants and perform services for them.

The important thing here is that the world is full of creatures that  
garden for free. How can we encourage all these free gardeners?

What do the free gardeners need to work 
with us?

What will chase the free gardeners away?

LSM: p26 Worksheet 4.2; 
p 26 Activity 4.2; p 28 Activity 4.3

Every important funcion is supported in many ways

Catch and 

store energy

Produ
ce no

waste
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Sustainable Organic Agriculture
We are clearly starting to see things in systems and cycles by this stage. 
When we approach agriculture, we need to think in an integrated way.
We are going to brainstorm in 6 groups what we think the steps are that we take towards Sus-
tainable Agriculture. Where will we start, and what we will design into the picture?
The following table is a mind map of the approach:

1. Build Your Soil
• Mulch
• Compost
• Encourage Soil Organisms
• Use Earthworms
• Limit Digging
• Return all garden waste to soil
• Sheet compost your garden if you cannot make 
compost
• Don’t use chemicals or poisons on your garden

“Wash any tools that have been used on sick 
plants. Burn the sick plants and use the ash on 
the garden.”

4. Pest Repellants,
Traps and Sprays
• Traps like sticky yellow plastic will attract white-
fly
• Sprays like garlic, or chilli and garlic will repel 
pests
• Soapy sprays wil smoother aphids, as will an aloe 
spray
Remember that organic pesticides are still poison-
ous
• Only use sprays as a last resort because you will kill 
many predators while killing the pest

“Get your seedlings to a good strong size in the nurs-
ery before you plant them in the Garden. They will 
resist pests and diseases better.”

2. Create Predator Niches
• Windbreaks make good predator niches for 
birds, lizards, spiders, chameleons
• Stone edgings atract frogs, dragonflies
• Tall trees attract nesting owls and bird of 
prey
• Bat boxes encourage bats
• Specific pplants like the Umbelliferae family 
attract predatory wasps
• Indigenous shrubs and trees encourage a di-
versity of predators

2. Use Diversity
• Polyculture in your garden confuse pests as 
tehy cannot identify single crops
• Some herbs and vegetables have very strong 
smells which repel pests
• Plants like nasturtiums can be used as a sacrifi-
cial crop attracting snails to a specific area
• Crop rotations ensure that your soil cannot 
build up sickneses and prevents plants from tak-
ing out the same nutrients over and over again
• Companion plants protect each other, some en-
hance flavour and others keep pests off
• Herbal hedges in the garden prevent wind 
blown pests like aphid and whitefly from being 
spread

LSM: p 65 Worksheet 8.1; 
p68 activity 8.1;LSM p69 – 72; p 72 Activity 8.2; 

p72 Activity 8.3

Diversity should prevent having to 
use Pests sprays because diersity 
ensures all round system health.

Predators hunt 
more efficiently 
than anything 
we try to do. 
They will create 
their own  
balance.

The Road to
Organic

Agriculture

This is the foundation of  
good farming practice. 
Healthy soil creates healthy 
plants that can resist Pests 
and diseases.

 Integra
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LSM: p 65 Worksheet 8.1; 
p68 activity 8.1;LSM p69 – 72; p 72 Activity 8.2; 

p72 Activity 8.3 Intergrating Animals Into Gardens
We have realised that biodiversity is very important in our systems, and domestic animals form 
important part of Permaculture design. They work for us in a whole lot of ways, and really speed 
up the nutrient cycle.

Hopefully you will be able to see examples of earthworms and chickens at your training site.
If you think about the Input and Output analysis, you can see why these two creatures are so 
important in a good Permaculture system.

These two creature have worked really well at SEED schools. Starting with earthworms is easi-
er, and can be linked to a programme where learners bring kitchen waste to school to feed them. 
With chickens be aware that are security issues – i.e. people like to eat them, but have found 
that the Silkies (which have blue skin) will survive. Communication with your community and 
neighbourhood watch will also help. 

Earthworms
 

Chickens

Worm Farm

Worms - LSM: 
p 37 Worksheet 5.3; 

p37 Activity 5.4

LSM: p 73 - 89; p73 Worksheet 9.1; 
p 74 Activity 9.1;  p 75 Worksheet 9.2; p 76 Activity 9.2; 
p 78 Worksheet 9.3; p 79 Activity 9.3p 79 Activity 9.4; 

p80 Activity 9.5; p82 Worksheet 9.4; 
p82 Activity 9.6; p 88 Worksheet 9.5; 

       p89 Activity 9.7

Chicken Tractor

Use and value
renewable resources

and services.
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Compost

Now it’s time to sweat and get a little grubby.  You will need to have a lot of organic materials 
ready in order to make a good heap. Some schools really struggle to do this, but the story below 
explains how we can overcome this problem:

Story of compost day at schools

The idea here that every one contributes and so creates abundance. 
Essentially, in a Permaculture system, we work towards the aim of providing for all 
necessary resources on site ( by planting compost and mulch banks in this case), 
but this takes time to develop and up until such a time, we need to bring resources in 
from outside of the site, making the most use of what other people throw away.
Once a month, on a set day on the calendar, so that everyone knows and is reminded 
of it, every learner is to bring in one bag of organic matter – it can be kitchen scraps, 
freshly cut grass/plant matter, dry leaves/grass or manure. But no meat, plastic or 
tins.
The school can create an area, divided into sections designated to each input – green/
fresh stuff, manure, dry stuff! Then we can get on with making a hep the way we 
have learnt.

If we think about how many learners we have, we could probably aim to make one 
heap per month.

   

If we don’t have lots of learners and resources:

Something we do in the drier areas is to “sheet compost”. This means that about 2 
weeks before our summer or winter planting times, we bring in bakkie loads of not 
too fresh cow manure from neighbouring farmers. We take all the mulch off the weed-
ed and cleared garden beds, and put a 5 to 10cm layer of dryish manure down. We 
then re-mulch the beds, and give them a good long watering. Every time we weed or 
prune the garden, we put all the seed-free plant waste back on to the beds as mulch. 
This way we are slowly adding nutrients to the soil, and returning everything from 
the garden back to itself.

LSM: 
p42 worksheet 5.5; 
p 42 Activity 5.6

Compost system
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Compost system

Lesson 7: Testing and exploring soil
In this lesson learners will do a soil test to find out about the soil at their school. You can also ask 
learners to bring soil samples from home to analyse.

Natural Sciences (Intermediate Phase)

Learning Outcome 1: Scientific investigations
Assessment Standards: 
Grade 4: Conducts investigations and collects data: Explores the possibilities in available 
materials, finding out how they can be used
Grade 5: Conducts investigations and collects data: Carries out instructions and proce-
dures involving a small number of steps
Grade 6: Conducts investigations and collects data: Conducts simple texts or surveys and 
records observations or responses.

Critical cross-field and developmental outcomes: 
Organise and manage themselves and their activities responsibly and effectively.• 
Reflect on and explore a variety of strategies to learn more effectively.• 

What you need to do:

1. You will need 3 clear plastic or glass jars (all the same size) per group of 4-5 learners. You 
will also need to bring a sample of muddy clay, and of beach or river sand. (The samples 
should be enough so that each group has about a hand-full of material – a hand-full is 
roughly equal to about 125ml.)

2. Give each group 1 jar and ask them to collect a soil sample from the school garden. (If 
there is no garden, then use whatever soil is on the school grounds.) Each group should col-
lect only about a hand-full of soil and put it in the jar. If groups collect soils from different 
places around the school environment they must note where they got there sample from.

3. Give each group a sample of clay and a sample of sand. Each sample must go in a separate 
jar. Get the groups to measure 2cm down from the top of the jar and then fill the jar with 
water up to that point (that is, the water should – at least – 2cm below the top level of the 
jar).

4. Get the groups to put the lids firmly on to their jars and to shake them well. Label the jars 
1, 2 and 3. Leave the jars overnight to let the contents settle. Photocopy the worksheet for 
learners.

5. After the contents have settled, ask learners to observe and describe the differences be-
tween the contents of each of their 3 jars. (The sand probably settles at the bottom, where 
muddy clay settles in the middle. Other organic matter may settle in either layer or float on 
top of the water. Solid pieces of clay will float).



6. Ask the learners in each group to work on their own to draw the contents of their 3 jars 
with labels (see worksheet). Help learners to label the layers in the jars 1, 2 and 3. Remem-
ber to use words and terms that are right for the grade and level of the learners. 

7. Discuss with learners what makes the best type of soil for growing plants, and why.

Teaching Notes 

Soil is made up of living, decaying and non-living things. The non-living things include tiny par-
ticles of rock, as well as water and air. The living things include the roots of plants, animals that 
live in the soil (for example, earthworms), and microscopic organisms like fungi and bacteria 
(very tiny living creatures). These microscopic organisms feed on waste matter such as animal 
droppings (manure) and the remains of dead animals and plants, which also become part of the 
soil. 

Soil is created by: 
wind and water erosion of rock (called ‘weathering’)• 
heating and cooling of rock (which causes cracking and breaking)• 
trees breaking up rock• 
rocks falling and breaking into smaller rocks• 
chemical processes (e.g. pollution in acid rain or river water dissolves rocks)• 

It can take thousands of years for rock to weather (break down) and form soil, yet soil can also 
be lost by over-population (too many people living on a piece of land) and by bad farming (agri-
culture that exploits and damages the earth).  South Africa has lots of semi-desert areas, and 
only about 7% of all our land area has naturally good soil for farming.

Most garden soil is made up of sand, clay and organic matter, in differing amounts. For example, 
some soils have more clay in them and some soils have more sand in them. Sand particles are 
big enough to see with the eye. Clay particles stick together. Organic matter is matter from liv-
ing things. The soil with the best mixture of sand, clay, air and organic matter is called loam 
soil.

There are many ways of improving the soil – you can read more about these in Growing the Liv-
ing Laboratory. Start a compost heap at school (and get all learners to use it for their organic 
waste). 

Technology idea: Find out about the different types of composting structures people use and 
talk about the different designs with learners. (You can see some pre-made composters at gar-
dening shops.) Get learners to design a composter or a worm farm. (Show them examples, and 
talk about the materials that are best suited to the purposes.)

Making compost (the process takes about 2 months in summer and 3 months in winter)
You make compost by piling up layers of organic matter. You can do this as the organic matter 
comes in or at one time if you already have piles of organic matter.

Put sticks, maize stalks or small branches at the bottom of the pile to let air move up through 1. 
the layers.
Add layers of plant waste as you get is. You can add kitchen waste (but not meat), cut 2. 
grass, fallen leaves, remains of crops after harvest, and weeds. Keep the top of the pile level 
(straight, so the layers below are evenly covered.
Sprinkle a thin layer of animal manure, ash and agricultural lime as you build the layers.3. 
Add water to the heap or pit. Do not let it dry out.4. 
The size to make the compost heap depends on how much organic matter that 5. 
you have. Once it is as high as your shoulders leave it to break down. Cover the 
heap or the full pit with a layer of soil or a plastic sheet to keep it wet. I f 
you have built a small heap, turn it over with a spade or pitch fork every 2 weeks. 
With a large heap the inside of the heap will make enough compost (use the outside 
material to start your next heap). A compost pit does not need to be turned.



Lesson 7: Testing and reporting on soil
Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

1. Draw and label what you see after the three soil samples have settled into 
layers.

            Jar 1 (sample 1)     Jar 1 (sample 2)         Jar 3 (sample 3)

Type of soil in each jar:

_________________________________________________________________________________________

2.Discuss the table below as a class and then complete it on your own.

Type of soil Type of particles Characteristics of 
soil

To improve the soil:

  
3. Write the answers to these questions in your exercise book:

Explain in point form how you tested the different soil samples – write the steps from start a. 
to finish.
What you have learned about soil from this test? Which soil is the best for growing plants b. 
and why?



Plant Systems    

Bringing Permaculture Alive

Plant Systems for Schools 
Today we will implement the three main systems you are likely to implement at your schools:

1.  The windbreak system
2.  The Food Forest or Orchard
3.  The Annual Vegetable Garden.

We will also look at the links to the Outcomes Based Education that these three systems offer.

After the observation, design and layout phases we have gone through, we turn to plants to 
bring our systems alive. But planting also needs to follow quite a strict zoning otherwise your 
project will cause more heartache than pleasure.

Whether we are planning a building, a garden or an orchard system, we need to consider our 
Sectors first. We have dealt with slope and water management in the swaling section. Now we 
need to look at how to deal with wind. 

Windbreaks - Zones 3, 2, and 1. 

LSM: p14 Worksheet 3.1; p15 Activity 3.1; 
p16 Activity 3.2; p17 worksheet 3.2; p 19 Activity 3.3; 

p21 Worksheet 3.3; p22 Activity 3.4
p 107 Planting windbreaks
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Windbreaks are absolutely essential, especially in windy areas, or very dry areas where the 
winds may not be so strong, but they dry plants out badly. As with any good Permaculture de-
sign, windbreaks need to be multifunctional, hence the idea of a 
windbreak system.

Wind is an element that has a profound effect on our sites. It can carry loads- salt, silt, sand, 
pollution and moisture. As a result it can affect temperature, health, plant growth, animal ap-
petites and available light- e.g. fogs. We can control wind on site through windbreaks to diffuse 
or redirect it, or create wind funnels to focus it. 
Winds change direction with the seasons, geography and landscape. 

 
Windbreak species choice and design

Choose good species and use wind – tolerant pioneers for rapid establishment. Look for • 
trees with fibrous stems, succulent leaves, needle-like leaves, furry, waxy leaves, or white 
underleaf.
The windbreak can include species that can serve other functions such as pest and disease • 
control, firebreaks, fodder for bees, birds, animals, nitrogen fixing , and so the windbreak 
becomes a multifunction layer provided not only shelter but many services.
Protect young trees from animals or wind by staking them and putting bags or hessian • 
around the stakes. Plant e.g. bana grass to act as windbreak for them, or pile brush up.
Provide them with water through swaling, drip irrigation, net and pan or pit systems.• 
Make sure your windbreaks diffuse wind, i.e. are permeable, or you will get turbulence or • 
dumping on the leeward side.
Tyres can also be used to protect and establish windbreaks. Earth mounds can also be • 
used to enhance the ski-slope shape of windbreaks.
Windbreaks should be longer than the area they are protecting, because wind will funnel • 
around the edges of the breaks
A windbreak will send wind up into the air five times the height of the break, and it should • 
travel 5 times the height of the break before it comes down as turbulence. Windbreak 
height is ideally one–fifth of the space between windbreaks. 
The following diagrams should give you some ideas of how to design your windbreaks.• 

Today you should at least look at a windbreak system, if not plant one. One thing you could do 
is to play the Windbreak Game, which really demonstrates the power of windbreaks. You will 
definitely learn some of the key windbreak species, and the layout of this system. 
Have look at the illustrations below for the shapes of windbreaks
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Food Forests and Guilds - Zones 3 and 2
Now that we have protected the garden area, we can start laying out or planting the productive 
areas of the garden.

In Permaculture, we call our orchards Food Forests. This means we go for a wide variety of fruit, 
nuts and legumes (suited to the climate and soils) to plant in the same orchard. We also make 
sure to include the pest management plants, and use the spaces between the trees to grow food 
crops that don’t need too much attention. This ensures that nature does the work of maintain-
ing the orchard, and it works for us rather than us for it 

Here in the Zone 2 orchard most species are perennial and create a permanent plant cover. Very 
few of these plants are annuals, and we select the annuals that are tough and easily self-seed, so 
that we don’t have to keep planting them. This way we really cut down on the work we need to do 
in a food forest. Plant species in the orchard should only need irrigation when establishing - for 
about 2 years, but once established should only need water in the dry season. 
Another really important feature of the Food Forest, is like all Permaculture systems, it pro-
vides for its own needs through the team of plants we choose.
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Fruit Tree Guilds
Have a look at the illustration below to see the layout of an individual tree as well as a potential 
orchard. Obviously the layout will depend on your Sectors.

The pan around the fruit tree is at least 2 meters in diameter to ensure that enough water is 
captured for the tree. Bigger fruit trees need a pan of 3 meters in diameter.
The pan is absolutely level, with a low soil wall on the outer edge – to hold water. If you are plant-
ing on a slope, the pan will need to be opened up to catch runoff water.
Please take note that the paths are 50cm wide an very clearly laid out. Your trees should be 3 
meters apart (from trunk to trunk) so that their canopies will not compete.

The main fruit tree is right in the centre of the pan and surrounded by its guild. The inner circle 
is made up of repellent plants – strong smelling indigenous plants like wild garlic and rue.
The next circle is made up of attractor plants – like yarrow and yansy – these plants attract 
predatory wasps which hunt pests.
The outer ring of companions is barrier plants like comfrey, lemongrass, or vetiver grass – 
which will keep out weeds, which compete for the nutrients with the trees.

The small trees or shrubs between the fruit trees are also part of the guild. These could be small 
legumes like Crotolaria or  tephrosia; Small fruit like gooseberreis, cherry tomatoes or chillies. 
The could also be perrennial indigenous herbs like Brown Sage, Wilde Dagga or Wilde Als.
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Watering systems we can use in the food forest are:

Swales to catch more rain runoff and sink it into the soil• 
Drip irrigation• 
Grey water piped to the orchard from bathrooms and kitchens• 
The Net and Pan system• 

One of the important things in a food forest is to exclude grasses and other shallow rooted plants 
that will compete with the fruit trees for nutrients. We often plant comfrey barriers around 
the edges of the fruit tree pans as it is a fantastic plant for keeping out grasses like Kikuyu and 
Kweek.

The Food Forest will develope into a lively ecosystem that provides all its own needs. All 
we have to do is weed, prune, and mulch and occasionally plant some annual vegetables suited 
to the space. 

When deciding which trees grow best together, it is important to know:

The structure of the mature tree: Is it umbrella shaped, or open. Generally, umbrella • 
shaped trees cast a dense shade, preventing many crops growing below them. Open trees 
allow light through to allow ground crops to grow.
Trees that tolerate shady conditions: Most citrus can grow beneath tall trees and may not • 
require full sun to produce fruits.
Tree height at maturity: This is useful to know when deciding a tree’s location and space • 
requirements so it does not out-compete the other trees for sunlight. 
Moisture needs: Place drought resistant trees (carob) and moisture needy • 
 plants (stone fruits) in separate groupings to aid watering• 
Allellopathy: Make sure selected trees do well together as some trees secrete a substance • 
in their roots which may cause fruiting trees to grow poorly
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Annual Vegetable Production
Now that we’ve created a better microclimate for the tender vegetables, we can start looking at 
vegetables more closely, so that we can put the right thing in the right place! This next brain-
storm is going to be group work, and you will be sorting vegetables into “families” based on their 
needs and outputs. Have a look in your games to see how this process works.

Vegetable Families  - Zone 1 and 2
Understanding our vegetable families is an important part of planning our food production. The 
table is a basic explanation of the needs of the vegetable families, and helps us to plan our com-
panion plantings and rotations.
We will workshop this discussion before we plant in the garden so that the reasons for compan-
ion planting and rotations are clearer.
Remember that heavy feeders are followed by light feeders or heavy givers! Don’t put greedy 
plants in beds in one season after the other or you will impoverish your soil.
Planting vegetables from the same family in the same place all the time can also lead to a build 
up of diseases that attack the vegetable family..

LSM: p7 Worksheet 2.2;
p9 activity 2.2; p12 Notes and 
Activity 2.3; p 13 Worksheet 2.4

p13 Activity 2.4

“The thre sisters” - mielies, beans & pumkin are great companions
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Plant Families

The scale on which you are producing vegetables 
will also  determine whether they are in Zone 1 or 2.

FAMILY SEASON WATER 
NEEDS

NUTRIENT 
NEEDS

SPACE 
NEEDS

PESTS

PUMPKIN Pumpkin, Squash, 
Butternut, Cu-
cumber, Melons, 
Marrow, Bush 
Cucumbers And 
Pumpkins

Warm 
months

Medium Heavy A lot of 
space – 
zone 2

Small 
space – 
zone 1

Fungi, 
stinging 
insects

LEAF Spinach, Morogo, 
Coriander, Basil, 
Celery, Rocket

Heading Lettuce, 
Leaf Lettuce, 
Spinach, Celery

Warm 
months

cool 
months

Heavy Need nitrogen Small 
space – 
zone 1

Snails, 
slugs

FRUIT Tomato, Green 
Pepper, Brinjal, 
Gooseberry, Chil-
lies

warm 
months

Medium Heavy Small 
space- 
zone 1

Viruses, 
fungi, sting-
ing insects

ROOT Potato, Carrot, 
Onion, Beetroot, 
Sweet Potato, 

Leek, Carrot, On-
ion, Garlic Beet-
root

warm 
months

cool 
months

Medium Medium- 
more phos-
phates and 
potassium in 
root forma-
tion time

Large 
space – 
zone 2, 
but can be 
in zone1

Millipedes, 
viruses

LEGUME Bush Beans, 
Climbing Beans, 
Ground Nuts

Peas, Broad Beans

warm 
months

cool 
months

Medium Light – give a 
bit of nitrogen

Small 
space – 
zone 1

Beetles, 
rust, birds

CABBAGE Cabbage, Broccoli, 
Cauliflower, Kale, 
Brussel Sprouts, 
Mustard Lettuce, 

Cool 
months

Medium – 
heavy

Heavy – quite 
a bit of lot of 
nitrogen

Small 
space – 
zone 1 
and zone 
2 if on 
a large 
scale

Caterpil-
lars, aphids, 
snails, 
slugs, birds

GRAIN Wheat, Buck-
wheat, Maize, 
Sweet Corn, Sor-
ghum, Millet

Buckwheat, 
Wheat

Warm 
months

Cool 
months

Rain fed 
usually

Medium to 
heavy

Large 
spaces 
– zone 2 
and 3

Virus, fun-
gi, beetles, 
birds
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Setting Up the Garden
Different climates and soils demand different approaches to garden layout. A well designed gar-
den saves a lot of extra work and heartache from bad planning. Your Sectors and Zones, as well 
as Input/Output analysis are very important here. 
Clay soils may need to have raised beds so that you have better drainage – hence you will have 
dug out paths that also harvest water, and are well mulched.
Sandy soils that drain quickly may have flat beds, which are defined by stones, wood or some-
thing similar to keep the compost and mulch in the beds.
In dry areas, you will probably have swales in the garden to cope with heavy downpours of rain 
if you are on a slope.
It’s best to keep your garden layout pretty simple when you first start. Have a look at the pic-
tures below to get some ideas. As this involves a lot of measuring, there are some good links to 
Mathematics, and Art.
Take note that we mix herb beds into the vegetable rows to provide small windbreak and pest 
management systems as well as provide resources for mulching and compost making.

This is the system in your design that will take up most of your time, water and nutrients. It 
is also the first system that will suffer in drought s and disasters as the productive food plants 
are tender annuals. But don’t worry, the herb strips and windbreaks will survive, so that when 
you come to planting annuals again, they will grow much more easily in the microclimate these 
perennial plants have created.

Permaculture and the outdoor classroom
By now we realise that Permaculture is a fantastic tool for achieving the aims of Outcomes 
Based Education (OBE). Many of the Permaculture lessons in the Living Laboratory require 
outdoor work. This is where the outdoor classroom becomes really important.

It is a half open structure surrounded by fragrant and medicinal plants, vegetable gardens and 
orchards – all protected by windbreaks species. This is a beautiful and therapeutic space – it 
relaxes people and inspires them to learn, too.

The outdoor classroom spaces can be used by educators from all learning areas as a break 
from indoor work. You will find that learners have much better concentration and enthusiasm 
for their work in a place like this.
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School garden including outdoor classroom, food garden and 
food forest.
The roof of the outdoor classroom is the large square in the centre of the diagram. If this is 
made from corrugated iron we can catch water for our gardens. The outdoor classroom is a 
great space to teach garden-based lessons. Plants also add a lot to peoples’ good feelings and 
ability to learn. In this diagram, we have cut away a portion of the roof to look inside the class-
room.

1. The tyre seats: Thea must be scrubbed really clean before you use them. This 
was a lsolution for urban gardens, but other areas with clay soil can look a 
earth walls and other options. speak to SEED for this design.

2. Pathways: In a teaching garden most of your main paths are 1m wide, and the 
rest 50cm. This is so that groups can move around easily in the garden. We are 
very careful to design clear pathways around all planted areas so that people 
don’t step on the garden.

3. Breakaway Spaces that can take 12 to 15 learners. Theses spaces are sur-
rounded by fragrant windbreaks shrubs to stimulate learners and give them 
private learning space.

4. Small windbreak shrubs: they will grow up to 2m at the most. A lot of them 
are medicinal plants. 
Salvia lutea subsp africana; Rosemary; Lavender; Rose Geranium; Wilde Als; 
Wild Rosemary; Bitou; Blue sage; Rue; Vetiver grass; Geranium family; Carissa 
macrocarpa, Tecoma capensis, Bahinia galpinii etc.

5. Bigger windbreak trees: a mixture of indigenous trees and fruits as well as 
some foreign fruits. Here is a list of plants that cope with harsh conditions all 
over South Africa: 
Buddleja saligna; Tarchonanthus camphoratus; Dodonea augustifolia; Leno-
tus leonorus; Dovyalis caffra (r); Cherry Guava; Rhus crenata; Rhus lucida; 
Grewia occidentalis

6. Shrubs and herbs 
Lavender Rosemary, Marjoram, pink and yellow daisies, Leonotus leonorus, 
Lemon verbena

7. Vegetable garden beds – these are 1m wide so that small learners can reach 
the beds from both sides without standing on them. The beds can also take a 
1m by 3m chicken tractor.

8. Small fruiting species and self seeders, some small tree legumes. 
Cape Gooseberry, Cherry tomatoes, Peppadews, Perennial Pell Peppers, Croto-
laria capensis, Tephrosia vogelli, Artichokes

9. Pit beds – here you can grow mulch plants like Vetiver grass if your climate 
is a bit milder,  bananas love growing around the pit. This is where people can 
bring all their kitchen waste, and garden waste can also be thrown into the pit. 
Putting the red wriggler earthworms into these pits is a good move, because 
you don’t have to worry about them over the school holidays. You can also 
plant comfrey around the outer edges.

10. Fruit trees 
Lemons, Apriconts, organges, peaches, almond, naartjies, tree tomatoes, paw 
paws and plums are medium sized fruit trees which tolerate a fair range of 
climates. Have a look at the fruit guild diagram to get details on the planting 
structures.
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Tools for the Creating the Active 
Learning Enviroment

People - Centred Learning

OBE and People-Centred Learning are basically the same things.
We move away from the idea of the educator as the only authority or expert in the classroom, 
and open ourselves to the idea that learners have prior knowledge, and the ability to work out a 
lot of information for themselves, using different means.
Just as Permaculture is about creating relationships between all the elements in our environ-
ment, so too is OBE about creating relationships between educators and learners, as well as 
between learners.
For some of us, this may be very difficult –we feel like we are losing control, or have no reason to 
achieve all our teaching qualifications if we cannot be the expert in the classroom.
However, experience people-centred learning, and you achieve a freedom in the learning envi-
ronment that is truly empowering for everybody.
People-Centred Learning is also very interested in PROCESS, not just the end result. This means 
that your learners are not just focussed on achieving the ”good” end result, but engage in the 
whole process that leads them to the result.

Memory Aids

People tend to remember things from the beginning and end of sessions• 
Anything that stands out because it is funny, controversial or unusual is remembered bet-• 
ter. And information that is exchanged before and after this outstanding moment is also 
better retained.
Information that is meaningful to the learner is also remembered.• 
When learners ask questions, they are more likely to remember things.• 
Revision is an important part of remembering information.• 

Positive Learning Expectations

Ask learners to close their eyes and recall in clear detail a time when they achieved or learnt 
something amazing. Ask them to hold on to this feeling, and bring it into the present learning 
experience. They can hang on to this positive expectation by writing it on the cover of their 
notebook for this course!
It is also important that learners get enough sleep, rest and preparation for the course, and are 
relaxed beforehand.
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Effective Learning

Method % Remembered 

Reading 10%
Hearing 20%
Seeing and hearing 50%
Speaking 80%
Speaking and doing 90%

This table gives us really clear statistics that indicate which learning methods are the most 
effective. Active learning (speaking and doing) clearly is the most effective.

Groupwork and feedback

This is a very good tool if you manage it well. Dividing your participants or class into groups to 
discuss a specific topic does a number of things:

It gives you insight into what people know1. 
It allows people to share their knowledge and builds learner confidence2. 
It gives learners the opportunity to express themselves in the different forms of feedback - 3. 
these can include:

Posters• 
Drama• 
Song• 
Talks etc• 

The process also encourages learners to give feedback and process knowledge, and by doing 4. 
so, they reinforce the learning
Peer assessment can also take place in this exercise5. 
Finally, you fill in the gaps in the group knowledge in an informal and comfortable way.6. 

Many educators find this process time-consuming, but it is a vital part of active learning. As 
your group of learners get used to the process, you will find it more efficient.

Brainstorms

Brainstorming is a good energising process, and stimulates creative thought in the group. Usu-
ally the facilitator asks the group a question and allows people to shout out answers as they 
come up. The facilitator captures this on a poster.
Here are a few tips to make it work better.

Your initial question needs to be specific and clear. For example: “give me any words you as-1. 
sociate with the word Permaculture”
Don’t make the question too narrow or the group won’t flow.2. 
You need to capture ALL the answers that people shout out. Sometimes you may need two 3. 
people to record a brainstorm.
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This process works because people are excited, and stimulate each other to come up with 4. 
ideas they may have ignored before.
Don’t tell anyone they are wrong or correct them, you never know where an answer may 5. 
lead. This is not a test!
When people have run out of ideas, you can ask the group to help you organise the brain-6. 
storm info into headings. This is a good way of getting an overview of the topic
This process really helps participants to feel that they contribute to the information gener-7. 
ated.

Role-Play

Getting learners into drama is great fun. If you present them with a topic to discuss, they can 
demonstrate their knowledge in a way that is enjoyable for everybody. 
This also leaves room for peer assessment, and questions from the other learners. 

Mind-Mapping

Mind mapping is a very interesting tool to use with and teach learners. A mind map is a visual 
representation of a thought process around a single topic.
You start with a central thought, and then create thought balloons around that, which can get 
more and more detailed.
The diagram below explains planning a birthday party – something all of us do and are excited 
about.
You can use this technique for planning, and also for revision exercises with your learners. Have 
a look at the illustrations:

Left and Right Brain

The left brain tends to deal with data, maths, lists and logic.
The right brain deals more with creativity, music, drawings and visuals.
It is very important to address both brain hemispheres in your teaching so that you are sure 
that you are tapping the full potential of your learners.
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Different Learning Modes
It is so important to remember that people have different dominant learning modes. The dia-
gram below explains it.

We are all a mixture of these learning modes, but two or three modes tend to be stronger in each 
individual. When you are designing your lessons, remember to stimulate all of these different 
kinds of intelligences, so that you don’t lose some of your learners, including adults!
Many of the ‘games’ we play, and exercises we use are about stimulating different parts of the 
brain, and different ways of learning.

 

SPATIAL –learns from drawings and is comfortable with artwork, charts and mind maps

MUSICAL – enjoys music, rhythm and 
dance. Remember best using poetry, 

songs and lyrics

INTRAPERSONAL – prefers to work 

alone quietly. Likes to think about 

things

INTERPERSONAL –enjoys working in 

groups. Likes discussion and study 

groups

LOGICAL – is good at analysis. This 

person likes making lists, research and 
library usage.

LINGUISTIC – enjoys speaking, and writing. Learns from putting things into their own words

PHYSICAL – a physically active person who prefers to learn through doing.
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How to Teach Permacultue Creatively
ENERGISERS1. 
GROUPING GAMES2. 
IMPROVING GROUP DYNAMICS3. 
PERMACULTURE GAMES4. 

Icebreakers and Grouping Games

The Mantle Game

This is a great game to introduce each other, and gets us involved in a relaxed way. Go outside 
to play this game. You will need a bean bag or a ball. Form a circle with everybody, including 
the facilitators. Somebody starts by throwing the beanbag or ball to a person.  The person that 
catches introduces himself or herself with a “mantle name”.  It is good if the mantle and the 
name rhymes or begins with the same letter and best when the person chooses a name that 
relates to them. That way, we learn a name that helps us to remember the person and we know 
a bit more about them.

 E.g.Planting Pip!  Loves saving and planting seed.
  Doreen the Dragon!  
  Thabo … Mbeki!

When you have gone around the circle once, start again, but this time throw the ball at someone 
whose name you remember! Call out their name as you throw it to them. Make sure that no-one 
is left out at the end of the game.

Paired Interviewing

This game gets people to know each other right at the start of the course. Get people into pairs, 
each with a pen and paper. They will ask each other questions like the following and write their 
partners’ answers down for the feedback later.

What is your name? • 
Where do you come from?• 
What is your background and experience?• 
Why are you on this course?• 
Name one good thing that has happened to you this year.• 

The important thing in the feedback is that people talk ABOUT their partner, not themselves. 
They must be short and to the point.
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Animal Groups

Facilitators need to prepare for this game by counting the group beforehand and preparing 
pieces of paper with animal names on them. You will want about 5 groups of animals - ones that 
have distinctive noises. Now get everyone in a circle facing outwards, with their hands behind 
their backs. Share out the slips of paper, instructing people to read the animal name and close 
their eyes. Then ask them to keep their eyes closed and find their group by making the noise of 
the animal they are! Enjoy the chaos!

Fruit Salad

Decide on how many groups you need for a particular exercise, and choose as many fruit to 
match that. If you need 6 groups, think of 6 fruit names. Read out your list in the same order 
twice so that everybody can hear the order clearly. Then ask the circle of participants to do the 
same. Start with one person – who yells out “banana”, the next person “apple”, the next “pear”, 
the next “naartjies” until you have gone through the list once. The next person must start at 
the beginning of the list again so that each person puts themselves into a fruit group – using the 
order you read out in the beginning.

Once everybody has allocated themselves, they need to quickly get into groups to do groupwork. 
Hopefully everybody was listening well, and has allocated themselves correctly – the facilitator 
may need to move people to the correct group.

Numbered groups.

This works on the same principle as fruit salads. If you need 5 groups, start on one side of the 
circle and ask participants to shout out 1, the next person 2 and so on until they get to 5. The 
next person will start at 1 again, and you will continue until everybody is numbered and then 
moves into their groups.

Big hungry animals and small tasty animals

This is a good game for just getting people up and moving and laughing. Diide your group into 
two. Tell one group that they are big hungry scary animals. Tell the other group that they are 
small tasty frightened animals. Let the group act out their roles for about one minute. Yell 
“stop!” as tehy will be making a lot of noise. Now tell them to swap over and act out their new 
roles. Stop themafter a minute.
Give people a few moments to collect themselves before you go into the next session.
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Improving Group Dynamics

The Knot Game

Ask everyone into the centre of the room and divide them into two groups. Each group must 
stand in a tight circle facing each other with their eyes closed. Tell them to grab any two hands 
they can find. Check that hands are all mixed up and that no two people are only holding each 
other’s hands. With eyes open, they must keep holding hands and try to untangle themselves 
to form a whole circle again. It’s fun to race two groups against each other. But this is to demon-
strate that we can solve difficult problems without letting go of each other.

Talking Stick

This is a process which helps people in group work become more aware of how they communi-
cate in groups. It can also help if there is a difficult issue to discuss. Sit the groups down in their 
individual circles. Give each group an object - it could be a pillow, a stick, a beanbag. The rules 
are that once the discussion starts, the person holding the object may speak. No-one may inter-
rupt till they are finished. The speaker then passes the object on to the person on their left, who 
can then give input. If they don’t want to they can pass the object on to the next person. Once 
everybody has had a chance to speak, put the object in the middle, and people can then reach 
for it if they have more to say. The aim here is for all the listeners to slow down and listen re-
ally well. You will find that conflict is more readily resolved this way, and that communication 
improves dramatically. This is a useful game if you have few very dominant people in the group 
who talk a lot, and shy people who don’t contribute much.

Matches

This is a game to make people aware of waht they say in group discussions, as well as how they 
are listening.
Each person gets 5 to 8 matches, depending on how long the discussion will be. Let people know 
how long they have for their group discussion.
Every time somebody speaks in the group discussions, they must put a match in the centre of 
the group. Once they have used up all their matches they may no longer speak.

Before you take feedback on the topic, ask the participants to reflect on how the game made 
them feel about talking and listening in a group. This should encourage people to consider care-
fully before speaking, and listen more attentively.

Then take feedback on the topic.

Give & Take

This game is great for looking at how we give and receive from each other.
You will need 10 beanbags. The person who starts chooses someone they want to throw to and 
then that person chooses the next person until everyone has had the beanbag. Once you have 
had the beanbag thrown at you put your hands up. Remember the pattern and slowly introduce 
more beanbags until they are all used. 
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Permaculture Games

Web of life

We are going to brainstorm different elements in the world around us –human and natural. 
Some of them might be: tree, plant, dog, bird, human, water, soil, manure, owls, snakes, worms 
etc.  

Everybody gets a card with an element 
written on it, and attaches it to them-
selves. Ask everyone to stand in a circle. 
Hand one person a ball of string. The first 
person holds the end of the string and 
passes the ball to the person they are con-
nected to. 
CONNECTIONS ARE BUILT BY ASKING 
THE FOLLOWING QUESTIONS:  “What 
can I give you that you may live well” 
and “What ca you give me that I might 
live well?”. Keep finding connections, and 

passing the ball on until you have created a huge web of life between all the elements. Ask people 
to comment on what they see and what it means to them. Then ask one element to drop their 
strings, and sees if the web is as strong as before. Try this with various elements and discuss the 
different effects their loss has on the web.

“This game clearly demonstrates 3 very important Permaculture Principles” … that
Every Element does many jobs, that Each Important Function is supported in many ways and 
the forming of relationships between elements.”

something at end of manual about embracing diversity of kids and peoples unique abilities?”?

In your classroom, staffroom and community, have a group of very diverse people.  
Some things you will have  in common,  but each one of us is quite unique and has individual 
strengths and interests.
All of our individual talents combined, working together, gives us the ability to achieve a lot!  
Alone, life can be overwhelming and hard work, together we can achieve much more and make 
things much easier!

Embracing our individuality and  diversity and forming relationships to assist one another, 
gives us strength, stability and makes things easier!
This is a core of permaculture.  
All elements that are integrated into a permaculture system are seen in a greater web of life 
where nothing stands in isolation, all things are connected and form relationships with one 
another and therefore assist one another and through the diversity of the system, the interac-
tions and relationships formed that give strength, stability and therefore sustainability to the 
system.

Embrace the individuality of your learners, colleagues and community, find the right jobs for 
everyone to play their role in creating a Permaculture outdoor classroom oasis!



The Can Game

Break everyone up into 4 or 5 groups.  Give each group a wooden plank and 
eleven cans, each with the name of a major element stuck onto it. Ask the edu-

cators to arrange the cans so that we can see: a) which element is the most 
important, and b) which elements are dependent on each other. Stop them 

after 10 minutes. Ask the group who has displayed it correctly to explain 
why they have done it that way. 

This game is lots of fun and energises the group. Remember to tell peo-
ple that it’s not a test! Someone might be upset because they didn’t 

get it right. You can also knock out any of the cans to see what hap-
pens to the structure. Usually the cans above collapse. What is 

always interesting is that taking humans out of the picture has 
very little effect on the ecosystem!

Water Principles Game

Go outside in circle or stand in front of group.  Clap a rhythm and ask participants to repeat 
what you say.  Go through all the principles to the rhythm with participants echoing you.
Highest Point! # # No Pollution # # Slow It Down! # # Sink it! # #  Store It # # Spread It # # Save 
It! # # Min!  – Max!  – Mulch!
HP NP 5S Min/Max Mulch!!
Then add movements to the rhythm, demonstrating each principle. Highest Point – arms above 
head with hands together.  No pollution – start arms in a cross and open them, Slow it down – 
push hands up from body miming that you are slowing something, Sink it – hands point down to 
ground, Store it – arms form a circle, Spread it – widen arms outwards palms facing down, Save 
it – hands together as if in prayer, Min – arms down, Max - arms up, mulch – arms out!

Then get participants to do it on their own a few times!
Now unpack each principle, one at a time, brainstorming techniques of implementing each prin-
ciple and developing the picture in a sandpit/ big heap of soil and with miniature models.  If they 
are examples on site, visit them.

Plant Families Game

You will need quite a lot of flashcards for this game! Take a look at the Vegetable Families table 
(on p ) to get the family headings (e.g. CABBAGE), then add all the members of that family on 
to separate flashcards (e.g. broccoli, cauliflower, cabbage, rape, Brussels sprouts). Do this for 
all the families. Now divide your participants into 7 groups – give them each a family card. Now 
they can have a bit of fun, and all try and get the cards for the members of that family. Some 
people will definitely want the same card! Give them 5 minutes to sort this out. Each group must 
then put their cards in the family and member category, and start listing the characteristics of 
these families.. In order to do this, they will have to draw up a sheet with these headings:

FAMILY MEMBERS SEASON WATER 
NEEDS

NUTRIENT 
NEEDS

SPACE 
NEEDS

PESTS

It’ s best to take this feedback as posters that get stuck up on the walls, and then you the facilita-
tor must comment on each group’s inputs, and make corrections where necessary.
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Lesson 8: Poetry
In this final lesson example for your training we are going to look at the natural world through 
poetry. There are lots of possibilities for teaching Languages and Arts and Culture using poems, 
stories, myths and legends, songs, art and craft produced to describe and explore the natural 
environment.

Languages (Intermediate Phase)

Learning Outcome 3: Reading
Assessment Standards: 
Grade 4: Understands, in a very simple way, some elements of poetry.
Grade 5: Understands, in a very simple way, some elements of poetry.
Grade 6: Understands, in a very simple way, some elements of poetry.

Learning Outcome 4: Writing
Assessment Standards: 
Grade 4: Writes creatively.
Grade 5: Writes creatively.
Grade 6: Writes creatively.

Critical cross-field and developmental outcomes: 
Communicate effectively using visual, symbolic and/or language skills in various • 
modes

What you need to do:

1. Tell learners that you are going to read them two poems and they need to listen carefully. 
Read the poems from the Teaching Notes out loud to learners, using expression and em-
phasis to make the poem interesting and lively to hear. Briefly talk about the meaning of 
these poems and learners responses to them. Learners don’t need to study these poems, 
they are just for example and to get learners interested in the lesson and talking about 
poetry.

2. Write the word ‘poem’ on the board or flip chart and ask learners to tell you what they 
already know about poems and poetry. 

3. Introduce and/or discuss poetry – the type of writing it is, what it can be about and what 
makes it different to any other form of human communication (except songs). Use the text 
in the Teaching Notes to help you. Remember to use words and terms that are right for the 
grade and level of learners and what they need to show in the assessment. 

4. Photocopy the page with the two poems An old uncle’s vegetable garden and Pineapples. 
Cut the page in half so that you can give one of the poems to some groups and the other 
poem to other groups (ask learners to work in groups of 4-5). 

5. Read both poems out loud, and then hand out the printed poems to the groups. Read the 
poems out loud again with the learners silently reading the words with you. Explain any 
new or unfamiliar words so that learners understand the poems.

6. Then ask each group to read through their own poem and talk about it – for example: what 
the poem is about, their thoughts and feelings after reading the poem, whether they think 
it is a good poem or not (and why), why they think the poet wrote the poem. 

7. Then get the groups to swop their poems and now each group discusses the other poem.
8. Ask the groups to report back to class about the main points of their discussions. 
9. Ask learners to complete the worksheet on their own. After the worksheet ask learners to 

write their own poems about any aspect of Nature or gardening or crops. Remind learners 
to plan and draft their poem before writing a final version in their exercise books.



Teaching Notes
Poems use words and structures very differently to any other form of language and commu-
nication. Poetry can be: playful, serious, literary, funny, sad, political, creative, puzzling, fun, 
crazy, inventive, ungrammatical, inspiring, colourful, difficult, silly, etc., etc.!

 This is just to say

I have eaten
the plums
that were in
the icebox

and which
you were probably
saving for breakfast

Forgive me
they were delicious
so sweet
and so cold

By: William Carlos Williams

The Red Wheelbarrow 

so much depends
upon

a red wheel
barrow

glazed with rain
water

beside the white
chickens.

by William Carlos Williams

Structure: How is poem structured or “made”? How is it printed on a page?
A poem can be just one sentence but, for example, written over several lines with just a full 
stop at the end. Sometimes a poem has a title (heading), sometimes it doesn’t. Above are two 
examples of poems by the same author, one is just one sentence, and the other is two sentences 
(without any punctuation). Poems often “break” language rules: there can be no full sentences 
and very little punctuation, with ideas structured in short lines of words. Sometimes there is 
only one word on a line – this emphasises the word. Poems can also be very long – many lines 
over many pages. Sometimes a poem might be printed in the middle of the page instead of start-
ing at the left side of the page. Or the words can be placed in shape or special arrangement on 
the page.
Situation and subject: Writers of poems (poets) play with language structure and words and try 
to create a picture with words that the reader can ‘see’ in their mind. This word picture creates 
the situation of the poem. Poems are created to make the reader see something in a different 
way (simple everyday subjects, for example a chicken and a wheelbarrow, can be seen or expe-
rienced in a new or different way from reading a poem). 
Figurative language: Poems try to create a response and a mood a feeling. This is achieved 
with the use of figurative language – which is creative, unusual, different, unexpected. Ordinary 
words can be used to write or say figurative language, but the effect is a text that creates pic-
tures or ideas and feelings with words. Figurative language tries to make us believe or imagine 
places, things, events, ideas and people when we read the words that describe those places, 
things, events, ideas and people. 
In ‘The red wheelbarrow’ the poet uses simple known words to create a picture in the reader’s 
mind of the white chickens next to the shiny, wet, red wheelbarrow. The structure of the poem 
makes us read the words slowly because they are broken up in short lines. 
Sound and rhythm: Poems also often use words to create a rhythm (a beat) or for other sound 
effects. The best way to hear these sound effects is to read a poem out loud, 
reading quite slowly so that you say each word. Some poems use rhyme (for example rhyming 
words at the end of the lines).



Lesson 8: Poetry

Poems for Learners

Name:___________________________________________Date:___________________________________

Learning area:___________________________________________________________________________

1. Give two examples of how poetry uses language differently to any other type of commu-
nication.

An old uncle’s vegetable garden

A row of tomato plants
held up by slipshod home-made dowels
& tied fast by strips of black cloth
grows lengthwise along the fence.

Baby marrows, lettuce, carrots,
beans and cabbage
grow in nine beds
each a metre-by-three.
Rows of working space between them.

Spinach is planted & watered
in the newly raked bed
The gathered onions
that previously grew there
are left in the sun to dry out,
filling three boxes.

Hoe, rake, spade, wheel-barrow
and watering can.
The working tools lean against the wall
at the end of the day.

[By: Daniel Stolfi]

Pineapples

The pine has caused us nothing but trouble.
Even the people of the Makwayini say so.
The topsoil raked, subsoil laid bare, ripped
Open, bowels plucked out, the land naked.

A long time ago it was all forest
With leopards and buffalo,
The buzz of insects and singing birds,
Plains and hills crowned with woods.

But ever since the pineapple came the land has suf-
fered.
No food is ever planted but pineapples.
It is a meal with no bread or sweet corn,
A soggy mass of water which isn’t even warm.

The country is turned upside own.
The forests disappear.
We haven’t even any firewood.
The land is stripped of the natural order.

[extracts from Pineapples by St J Page Yako]



2. What is each poem about?

An old uncle’s vegetable garden 

Pineapples

3. How does each poem make you feel after reading it? Give reasons for your answers (use 
words or lines from the poems to support or explain your answers).

An old uncle’s vegetable garden 

Pineapples

4. Why do you think the poet wrote the poem?

An old uncle’s vegetable garden 

Pineapples

5. Which poem do you like best and why?

Now, are you ready to be a poet?! Your teacher will tell you what to do next!
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Extra Information
Creating sustainable systems
Permacutlure works towards living as sustainably as possible, in harmony with nature.
“Sustainable” means:  Long lasting and able to remain productive for a long time.

In order for something to be sustainable, it must be able to provide for its own needs.

So, in a permaculture system, thoughtful design works towards developing a system that can 
provide for its own needs on site, without looking to the outside for support of resources.
A home, or garden has many needs …
Each of these needs, must be provided for ON your site, if it is to become truly sustainable.
Look at the chart below for some examples.

NEED WAYS AND MEANS TO PROVIDE

Fertile soil Make compost,green manure, crop rotate, mulch, 
returning and cycling all nutrients

Compost and Mulch Grow composting plants and make your own com-
post.  Grow plants to harvest for mulch, mow lawns 
and use cuttings as mulch or in compost

Water Harvest, Store and re-use water

Seed Grow plants for seeds, allow plants to complete their 
cycle of growth in which they bear seed that you can 
harvest

Shelter Grow plants for shelter – thatching grass, woodlots 
to sustainable harvest wood poles.

Energy Passive solar heating through black pipes on roof
Sun stove
Hot boxes
Woodlot to sustainably harvest wood
Windmill
Wind generator
Solar panels

Trellises for climbing beans, 
tomatoes, etc

Grow reeds/bamboo, sustainable wood lots to pro-
vide materials for building trellises

Plants and Trees Save seeds and take cuttings and root divisions to 
propogate new plants

Pest and disease control

Take time to consider all of your needs on site.  
Design and plan to be able to provide for these needs in the future.

Together with following all permaculture principles, forming beneficial relationships with 
other elements on the site, making use of all of the multiple functions of each elements and  
have multiple support for every important function, it is possible to become sustainable!
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SEED SAVING
Seed Saving is a natural and essential activity for a sustainable garden.
As food gardeners, we are constantly in need of annual vegetable seed to produce food.

There are many advantages of collecting and saving your own seeds:
Seed saved from our own gardens develops strong and disease resistant plants that are adapt-• 
ed to our own unique environment
We are able to grow a large diversity of species and keep heirloom species alive and growing.• 
We grow more independent of our needs and our system becomes sustainable*We can avoid • 
unstable G.M and hybridized species sold by large companies.
We save money and by selling seeds can generate income• 

By saving seed, we are participating the natural cycle of plants!  A plant grows, flowers, fruits, 
seeds and returns to the soil, to grow again from seed!

A simple guide to the saving process

Selection

Choose your healthiest, most delicious, most prolific, pest and disease free plants, that have 
grown well and strong throughout their season.
The mother plant, from which the seed is saved, passes on its characteristics to the next genera-
tion.
Avoid saving seed from unhealthy, poor producing plants.
Self-pollinating plants can simply be collected from.
Cross-pollinating plants that are pollinated by wind, insects or water, must be isolated from 
each other by windbreaks, staggered planting timing or covered and hand pollinated.  
If cross pollinated plants are grown together, the species will naturally cross and hybridize, the 
resulting seed produced is unstable as you do not now what you will end up with! 

Collection

Seeds can only be collected once they are mature and ripe!

Leaf, root, legume and flower crops, herbs, trees 
Collect seed from these flower clusters and pods when they are DRY on the plant!

Fruits, berries and fruiting crops, eg:  tomatoes, brinjals, chilli, sweet peppers, gooseberries
Collect seed from fruits when they are fully RIPE! Often over-ripe for the table.

Release the seeds from the pods. 
Clean away any organic matter and dry in a warm place out of the direct sunlight.  
Be sure that your seeds are free from insects, insect damage and disease.

Storage

Seed must be well dried before storing.
Store in CLEAN, DRY containers …e.g.  sterilized jars, envelopes, …
Label your seed with the name of the seed and the date harvested and any other information 
you would like to remember.
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Store in a dark, cool, dry place.
Protect your seeds from insects, rodents, moisture and sunlight.

Over time, seed loses its viability, so keep your seed bank alive and growing and constantly re-
plenished.
Do not sow all your seeds at one time in case of losing that crop.  

Collect new plant species all the time, encouraging diversity in your gardens!
Value heirloom species and keep them safe and growing.

Form seed saving networks with schools and community members in your area!  Meet annually 
to share seeds!  

Happy Seed Sowing, Seed Saving and Seed Sharing!

Plant Nutrition
Plants need certain elements in order to function optimally.
The following three are needed in large quantities:

NITROGEN (N)
used by plants to create carbohydrates, it helps them to “eat”, and therefore promotes vigorous 
growth and good colour. An excess of nitrogen(both from organic and inorganic sources) causes 
plants to grow too much and therefore to take up water to the detriment of other plants and 
organisms. Excess use of water soluble nitrogen can also cause the uptake of aluminium, which 
is poisonous in high concentrations. Legumes are the safest form of adding nitrogen to the soil, 
animal manures also contain it.

POTASSIUM (K) 
plants need plenty of this for cell-building, general vigour, disease resistance, flavour and post-
harvest shelf-life. An excess can create too much sodium, and therefore block the uptake of 
calcium. Often deficient on sandy, free-draining coastal soils, plentiful in all clays except kaolin. 
Excess is also a pollutant and locks up other chemicals so that they are unavailable to plants. 
Found in ashes, bones, natural urines and manures. Earthworms concentrate it at 11 times the 
soil levels.

PHOSPHOROUS (P)
 is needed for the transfer of sunlight energy into root, fruit and flower development. It is fixed 
by root associates, algae,, in pond muds, freshwater mussels and bird manures. It is often defi-
cient in sandy, bare-cropped, waterlogged, old and alkaline soils. A pH of 6-7.5 makes it available 
to plants. Found in bone dust, phosphate, lime and mulches. Present overuse in agriculture is 
problematic, as it is not commonly found. Also contributes to algal blooms when leached agricul-
tural phosphates make their way into rivers and streams.
The remaining minerals are needed in smaller quantities:
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CALCIUM (C)
 Necessary to cell division, root tip growth and for neutralizing other chemical imbalances. Add-
ing lime and dolomite will increase calcium in gardens, and bring the pH of acid soils closer to 
neutral.

MAGNESIUM (Mg)
 is found with calcium in dolomite.It is the central atom of the chlorophyll molecule, activates 
enzymes, and essential to metabolising energy. It concentrates in seeds, and is very mobile in 
plants. `Likely to be deficient in sands and sandy soils. Is present in clays, and is released by 
soil acids and humus.

SULPHUR (S)
 Assists in the production of essential oils- therefore important in flavour and smell. Can be used 
in drylands to reduce pH and therefore make iron, zinc and trace elements available.

IRON (Fe) 
usually plentiful in soils, and an essential plant nutrient. Deficiencies show as interveinal leaf 
yellowing, and found in alkaline drylands or heavily limed garden soils. The addition of sulphur 
will help with iron uptake as will small quantities of ferric sulphate.

ZINC (Zn)
 Essential to growth control hormones in plants. Deficient on leached sands, dunes, alkaline 
sands- all desert gardens should be tested for deficiency. Supplied by zinc sulphate on plants or 
zinc salts in seed pellets.

COPPER (Cu)
 In plants is an enzyme activator, but is poisonous in high concentrations. Deficient in shell-grit 
dunes, acid peaty soils and coastal heaths over quartzite sands. Black sheep will grow brown or 
whitish white sheep will grow “steely” wool. Adding copper sulphate at 1 
kg/ha every 5 years will help.

BORON (B)
Essential to sugar transport in plants as well as pollen formation (and therefore fertility) and 
cell-wall structure. Many detergents contain boron, so it can concentrate at dangerous levels.

MOLYBDENUM (Mo)
 a trace element for clover establishment, needed by nitrogen-fixers to form nodules on roots. A 
once-off dressing of a few ounces per acre is usually sufficient.

*SEE LIST OF DYNAMIC ACCUMULATORS FOR SOURCES OF TRACE ELEMENTS*  
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Sources of Nutrients
NITROGEN:
compost, manure , guano, bloodmeal, hoof and horn,  legumes, urine, liquid manures, green 
leaves.

PHOSPHOROUS:
compost, manure, bonemeal, rock phosphate, hoof and horn,  
urtica.

POTASSIUM:
compost, manure, seaweed(kelp), 
woodash, comfrey.

DYNAMIC ACCUMULATORS:
These are plants, often considered weeds. They mine nutrients lacking from soils, making them 
available for plant use. We can then add them to composts in order that they may be added to 
soils in their most useful form.

NITROGEN POTASSIUM PHOSPHATES
Legumes Borage Barley
Comfrey Carrot leaves Camomile
Seaweed Chamomile Clovers
Stinging nettle Clovers Lupins

Fennel Garlic
MAGNESIUM Stinging nettle Marigolds
Carrot leaves Parsley Mustards
Comfrey Yarrow Vetches
Dandelion Yarrow
Seaweed SULPHUR Watercress
Parsley Fennel
Peppermint Garlic COPPER
Willowbark Mustards Dandelions

Stinging nettle Stinging nettle
Watercress Watercress Yarrow
BORON Cabbage leaves Plantains
Beetroot Onions
Cardboard boxes Plantains
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Useful plants
Shade tolerant/loving plants
Mints
Asparagus
Violet
Comfrey
Centella asiatica
Arum lily
Pineapple lily – bulbs
Agapanthus
Delicious monster
Plectranthus – groundcover, flowers, medi-
cines
Banana
Tamarillo
Evening Prinrose
Fowglove
Mint Pennyroyal
Violet

Water loving plants
Arum lily
Red hot poker
Ginger
Amadumbe
Comfrey
Dock
turmeric
Typha capensis -Bulrush 
Sambucus nigra – elderberry – fruit
Sugar cane
Gunnera perpensa – river pumpkin
Clivia mminata
Cannas – windbreak, some edible, seeds
Asparagus
Bamboo, reeds
Cinnamomum camphor 
Acorus calamus
Comfrey
Soapwort
Water Chestnut
Meadow sweet
Sorrel
Angelica
Bergamont

Sandy soil and hardy
Aloe
Calendula
Geranium
Olea

Pelagonium
Nettle
Pigs ear 
Asparagus
Grapes
Fig

Usefull ground covers
Clover – nitrogen fixing
Carpobrotus edulis – edible fruits, medical 
leaves, fire break
Plectranthus – flowers, medicinal
Centella - medicinal
Pennyroyal – insectory
Carpet geranium – insectory, mini windbreak
Strawberry 
Chamomile – green manure, fertiliser, medici-
nal 
Soap wort – natural soap and insectory 
Nasturtium
Sweet potato
Curcubits – pumpkin family

Climbing plants
Jasmine – beautiful flowers and scent
Granadilla – fruit
Grape vines – fruit and leaves are food too.  De-
ciduous shade
Cho cho – food
Beans and peas
Loofa

Soil building plants for green manuring, 
composting and mulching
Comfrey
Tansy
Yarrow
Clover
Lucerne
Borage
Lupins
Fenugreek
Stinging nettle
Mullein
Buckwheat
Mustard, 
Oats
Amaranth
Pigeon Pea
Lucerne
Fenugreek 
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