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Aims 
This chapter aims to introduce you to some ideas for intensification and 

diversification of homestead food production.  

 

We will start the discussion looking again at nutrition and how our nutritional needs 

are in fact also leading us to use our gardens in a more productive and diverse way.  

We will then look at growing many different kinds of vegetables together or in 

succession to ensure a flow of vegetables throughout the year.  

We will look at growing many different kinds of fruit trees to provide us with fruit 

throughout the year.  

We will consider a few ways of storing and preserving these vegetables and fruit to 

help us with yearlong supply.  

Keeping your own seed is vital for a food gardener.  It ensures that you can keep on 

gardening (i.e. continuity) and that you are independent of shops and outside 

assistance. Thus a section on seed saving is included.  

Finally we will consider briefly how to incorporate small livestock into our intensive 

garden, without the livestock destroying or consuming our hard work! 

 

Throughout this chapter, you will be given practical ideas and examples of how you 

can implement diversification in your own garden or in the gardens of the farmers 

and gardeners you are working with. 

 

 

What am I going to learn? 
The following is a list of the things you should be able to do when you have 

successfully completed this chapter. This list gives you some idea of what to expect 

when you start working on the chapter, but, more importantly, you should come 

back to the list when you have completed the chapter to check if you have 

achieved all the objectives set out for the chapter. This means that you can monitor 

your own progress quite accurately.  

 

On the following page is the list of outcomes for this chapter: 
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What am I going to learn? 
What should I be able to do after 

completing this unit? 
Done  

Can’t do  

1 
Establish companion 
planting systems in 

a homestead garden 

 combine crops 

 facilitate a process with a homestead family 
to enable them to provide a diversity of 
nutritious food throughout the year 

 facilitate farmer experimentation in terms of 
companion planting and timing of crops 

2 

Establish crop 
rotation systems in a 
homestead garden 

 rotate crops effectively 

 facilitate a process with a homestead family 
to enable them to provide a diversity of 
nutritious food throughout the year 

 facilitate farmer experimentation in terms of 
crop rotation and timing of crops 

3 

 produce organic pest control remedies 

 apply organic pest control remedies 

 control pests and diseases with the use of 

organic pest control remedies 

Apply basic natural 
pest and disease 

control in a garden 

 identify the seeding characteristics of 
commonly grown vegetables 

 harvest seeds from open pollinated plants 

 save seeds from open pollinated plants 

4 

Characterise the 
seeding of  

commonly grown 
vegetables 

 facilitate the planting of fruit trees in 
homestead gardens 5 

Establish the 
planting of  fruit 

trees in homestead 
vegetable gardens 

 implement the processing of vegetables and 
fruit in a community 

 implement the practice of storing 
vegetables and fruit in a community 

6 
Apply vegetable and 
fruit processing and 
storage techniques 

 facilitate the integration of small livestock 
into a homestead garden 7 

Explain the 
integration of  small 

livestock into a 
homestead garden 

 inform the poorest people participating in 
gardening and learning events regarding 
suitable practices for them to use 

8 

Explain practices 
suitable for use by 
the poorest people 
who participate in 

gardening and 
learning events 
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Icons 
 

You will find that several different ‘icons” are used throughout the Chapter. These 

icons should assist you with navigation through the Chapter and orientation within 

the material. This is what these icons mean: 

 

 

Facilitation tools 

 

Processes that you can use in workshop situations, 

to support your work in the field. 

 

 

 

Research /Case study 

 

The results of research or case studies that 

illustrate the ideas presented. 

 

 

 

 

Looking at research, facts and figures 

to help contextualise things. 

 

 

 

Activity 

 

This indicates an exercise that you should do 

- either on your own (individual) or in a group. 

 

 

 

 

Copy and handouts 
 

These sections can be copied and used  

as handouts to learners / participants. 
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4.1  Introduction 
For homestead food gardening to be most productive and to be able to withstand 

the uncertainties of the climate, the markets and people's situations, it needs to be 

intensive and diverse. This will help to reduce the homestead gardener's levels of risk 

in their farming and it will at the same time make it easier.  

 

Both intensification and diversification can most effectively be carried out using 

natural farming systems and low external input sustainable agriculture techniques 

(LEISA),( See discussion in Chapter 1, section 1.4, pg 41). This means that we work with 

nature (or copy how nature works) to grow more food and more different types of 

food over a longer period of time during the year. The idea is that there is something 

to eat from the homestead food garden every day of the year.   

 

We include annuals (different types of vegetables, fruits and herbs that grow and 

produce within one season), perennials (different types of vegetables, herbs, 

medicinal plants and fruit trees that grow and produce over many seasons) and 

small livestock (such as chickens, geese, ducks, rabbits and goats) in this system. 

  

There is a point where a natural farming system will ‘kick in’ and start to balance 

itself.  Most gardeners and farmers who have been practising LEISA techniques will 

know this. It is a law of ‘more returns’ that offsets what we have come to call the 

‘desert syndrome’.  The desert syndrome is where things get drier, less fertile, less 

diverse, and more prone to pests and diseases. It also becomes more labour 

intensive to maintain. Whereas a more returns situation is one where water is 

retained, soil becomes more fertile, the diversity of plant and animal life increases 

and there is natural pest and disease control. Also, less labour is required. 

 

The intensive homestead food production system depends primarily on resources 

from the farm, village and the region and has the following characteristics: 

 

 It aims to integrate soil fertility management and water management. This means 

that we work with soil fertility and storing more water (mostly in this fertile soil), at 

the same time. Some examples of this include the use of trench beds, harnessing 

of run-off water, mulching and incorporation of organic matter generally, into the 

soil. 

 

 It makes efficient use of nutrients, water and energy and recycles them as much 

as possible. Some examples are systems where manure from livestock is ‘treated’ 

to keep it as nutrient rich as possible for use in the garden, and where crops or 

residues from the garden are again fed to the livestock. Another example is 

where water is conserved using good irrigation practices, mulching and good 

mixes of crops growing together and where grey water (water used in the home) 

is also used for irrigation. 

 

 It uses external inputs only to compensate for local deficiencies. Some examples 

may include the incorporation of lime into the soil to offset acidity and buying in 

of commercial fruit trees from other regions (such as peaches from the Western 

Cape). Fruit trees are often not available in local areas and when they are, they 
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are expensive. 

 

 It aims at stable and long lasting production levels. Some examples here include 

crop rotation and mixed cropping that will support the increased fertility and 

health of the soil and natural system, while optimising production. The system 

does not necessarily concentrate on the greatest production of one particular 

crop, but looks more at how crops can grow together and create a positive 

balance for all the crops and the environment. In this way a larger range of crops 

can be grown over a longer period of time. 

 

 It incorporates the best of all known farming practices in an area.  It is possible to 

combine elements of traditional farming in a productive way with elements of a 

commercial or alternative system. It is for example possible to grow a number of 

different varieties of tomatoes, to compensate for unpredictable weather – on 

the understanding that at least one of the varieties will fare well.  It is possible also 

to use traditional remedies for pest and disease control on crops that are 

intended for marketing, such as brinjals and chilies that may or may not have 

been grown in traditional gardens. 

 

 

4.2  Diversity management plans  
Diversity for good nutrition 

Generally, when we think about homestead 

food production, we think about vegetable 

gardens. And when we think of vegetable 

gardens, we may be thinking mainly of crops 

such as cabbage, spinach, onion, tomatoes 

and possibly a few others. Such gardens just 

provide a little extra food from time to time.  

 

Gardens like these cannot fulfil the purpose of providing food on a continuous basis, 

so that there is always something wholesome and nutritious to eat from the garden. 

In other words, there is enough, of enough different types of food to fulfil our dietary 

needs and preferences. 

 

For this to be possible, we need to think of combining many different types of crops 

(vegetables, fruit, herbs) and plants (medicinal, protective, windbreaks, fodder for 

animals) in our gardening. We also need to think of including animals (small livestock 

could be easier – chickens, ducks, rabbits, pigs and goats). Then we need to 

combine all of this into a farming system that can manage itself to a certain extent 

and support us in the process. Sound difficult? Not really..... 

 

Let's briefly review where we started in our thinking – with food and nutrition. This will 

help us to plan our diversification process in the garden. 
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Good foods to keep you healthy 

 

To eat well, means to eat lots of different kinds of food so that our bodies get all the 

good things that they need.  

 

This does not mean that you need to buy expensive food. By thinking carefully about 

what you eat, and what you prepare for your family, and choosing food well, your 

whole family can eat in a healthy and affordable way. 

 

A family eating a healthy, balanced and affordable meal 
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Table 1: Good Foods to Keep You Healthy (CINDI, 2004). 
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GO, GROW and GLOW FOODS –  Eat the following each day:  

Go Foods (starch) – any one of the following: 2 slices of bread, ½ cup of pasta; ½ cup 
rice (rather brown rice); ½ cup maize; ½ cup porridge(such as oats, sorghum maize). 

Grow Foods  (protein)– three of the following: one cup of  beans or peas(plus one 
tablespoon of uncooked sunflower oil); two eggs; a large piece of meat;, chicken or 

fish; one cup of milk or maas (sour milk); a big piece of cheese. 

Glow Foods (vegetables and fruit) - three whole fruits and ½ cup of vegetables. Eat 
more vegetables if you do not have fruit. 

The three main types of food 

This system of classifying food into three main types was developed by an NGO 

network called the Children in Distress Network or CINDI (they also produced the 

poster/ picture above).  This system was used in the nutritional gap analysis explained 

in Chapter 3.  More information is provided in Chapter 8: Homestead Food 

Gardening Resource Pack that accompanies this manual. Additional reading is also 

provided in LIRAPA: Living and eating well (Kruger, 2008a). 

 

Figure 1: Go, 
Grow and 
Glow Foods  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Go, grow and glow foods 

You should eat foods from each of these types every day.  
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Crop mixes for balanced family nutrition  

Below  are some suggestions of what we can do to increase the diversity of crops we 

grow in our gardens and thus the diversity of food we eat. 

 

Examples of diversifying your crop production for good nutrition 

For continuity:   

We want to be able to have something in the garden to pick and eat throughout 

the year (remembering that cabbages and onions take a long time to grow). 

 

We can include crops such as: 

- Sweet potato (and especially orange fleshed sweet potato for vitamin A) 

- Kale, broccoli, cauliflower (for leaves as well)   - Brinjals 

- Spring onions/ bunching onions  - Garlic chives - Leeks 

- Marrow (for leaves as well)  - Parsley  - Coriander 

- Mustard spinach    - Lettuce  - Fennel   

 

For protein:  

We want to grow crops that can add protein to our diets, especially for the young 

children (ages 1-5years).  

 

We can include crops such as: 

- Sugar beans, jugo beans   - Turnip greens   - Peanuts 

- Peas     - Cowpeas   

We also need to include small livestock such as chickens, ducks, rabbits, goats and 

pigs in our farming system.  

 

For Vitamin C and Vitamin A:  

We want to be able to eat fresh green and yellow fruit and vegetables every day. 

This is very important for children and sick people.  

 

We can include crops such as: 

- Tree tomatoes  

- Granadilla, gooseberries 

- Paw-paws, mango, banana, avocado 

- Peaches, apricots, plums 

- Oranges, naartjies, lemons 

- Guavas 

- Butternut, pumpkins of various types 

 

We want to grow a range of fruit, so that there is 

fruit to eat throughout the year. 

Tree Tomatoes 
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Food preservation for continuity of food supply 

Processing of food helps to ensure continuity of food supply throughout the year,to 

the family. In the section on fruit production, you can read more on methods of fruit 

preservation, including drying, bottling and making of jams. Here we will look briefly 

at the drying of vegetables, because people often forget about this option. 

 

Drying of almost anything is possible!! Dried vegetables can be stored for two years 

or more before being used. 

 

A system of drying racks made with and covered with shade cloth/ hail netting was 

pioneered at Dundee Agricultural Research Station. 

 

Racks with tomatoes, brinjals, 
naartjies, green, red and yellow 

peppers drying. 

The vegetables and fruit are 
covered with a layer of netting  

for improved hygiene. 

 

 

 

 

 

 

 

 

Bottles of dried vegetables; 
including from left to right: 

peppers, sweet potato, ground 
chilies and brinjals. 
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Mixed Cropping - 

means to plant various 
crops together in one plot. 

Mixed cropping for natural 
balance 

Diversity in our gardens is important for healthy 

family nutrition and for continuity. We also want to 

create as much diversity in our gardens as possible 

to ensure a natural balance in the garden. We 

want to create a living soil, use water efficiently 

and minimise pest and disease attack on crops.   

To attain mixed cropping plants can either be interplanted (different crops in the 

same bed at the same time), or crops can be rotated (different crops are planted in 

the same place at different times.  Using both interplanting and crop rotation in your 

garden is a good idea. 

 

Interplanting 

When planting a number of different crops together we need to consider the 

following: 

Nutrient consumption:  

We mix crops together that consume or use different amounts of nutrients.  Some 

plants are heavy feeders and need a lot of nutrients, while some are light feeders, 

and some are nitrogen fixers (they provide nitrogen to the soil and other plants).  

A good example here is the traditional practise of planting maize and beans 

together. Maize is a heavy feeder, while beans are light feeders as well as fix nitrogen 

in the soil.  

Root depth:  

Deep and shallow rooting plants should be planted together to ensure that they do 

not compete for nutrients and water. A good example here is planting maize and 

pumpkins together. Maize is an upright plant that has a deep rooting system and 

pumpkin is a creeping plant with a shallow rooting system. They do not compete for 

space either below or above the ground. 

Insect repellent plants:   

There are some crops which have a unique smell that repels some kinds of insects. 

For example, onion has a specific smell that butterflies dislike. If onions are 

interplanted with cabbage, this will reduce the attack from insects. Combinations 

like onion and cabbage are called companion plants. Companion planting is an 

effective pest prevention measure. 

Timing:  

Some crops have a longer life cycle than others. It is possible to plant crops that 

mature quickly in-between crops that take longer to mature. In this way one crop 

can be harvested while the other crop is still growing and competition is reduced. An 

example is planting radish, mustard spinach and potatoes together. Radish matures 

quickly and is harvested within 6 weeks of planting. The leaves of the mustard 

spinach is harvested for 2-3 months. This reduces competition with the potato plants 

that are now growing large. Potatoes are harvested after 3.5-4 months. A 

combination such as this also includes the aspects of rooting depth, nutrient 

consumption and insect repellent properties. 
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Shade tolerance:   

This becomes important when tall crops and perennial plants are also grown in the 

garden. These include fruit trees. Some crops such as comfrey, lettuce and 

strawberries are shade tolerant.  

 

Below are some more examples of inter-cropping or companion planting in a 

vegetable garden. 

Examples of mixed cropping in the garden 

The following plants work well together in the same bed: 

 Plant carrots and onions together:  

Carrots protect against onion fly and onions protect against carrot fly. Carrots 

root more deeply than onions and are harvested earlier, giving the onions the 

space they need to mature. 

 Plant cauliflower or cabbage, lettuce, fennel and 

onion together:  

This combination gives complete control of aphids 

and diamondback moth (shown on the right) on the 

cauliflower. It takes into account nutrient 

consumption, rooting depth, insect repellent 

properties (onion and fennel), timing and shade 

tolerance. 

Diamond backed moth and caterpillars  

 Plant tomatoes, onion or garlic and carrots together:    

This combines insect repellent properties, nutrient consumption, rooting depth, 

timing and disease control into account. Tomato plants are scattered so that 

do not touch each other, which reduces the incidence of early and late 

blight.  

 Plant Swiss chard (spinach) and beans together:   

This combination takes into account nutrient consumption, rooting depth and 

disease control on the chard. Planting the chard in alternate rows with beans 

reduces the incidence of bacterial spot on the chard. 

 

Many different combinations are possible. Below are two more examples: 

 

Swiss chard 
interplanted  
with fennel and garlic 
chives 

 

 

 

 

 

A bed with onions,  
cabbage, lettuce and  
swiss chard planted 

together. 
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Synergistic effect: 

The working together of two or 

more things, especially when the 

result is greater than the sum of 

the two effects by themselves. 

Companion planting for plant health 

There are a number of crops that grow well together and some that do not. The 

practise of placing plants together that have 

a synergistic effect on each other’s growth, is 

called companion planting.  This synergy 

means that together, the plants grow better 

than they would separately. These 

relationships can be very complex and many 

of them are not yet well understood. What 

we can do as gardeners and farmers, is to experiment with different combinations of 

interplanting and closely observe whether there is a companion planting effect or 

not. 

 

When planting a bed, you can use the tables below to choose crops that can be 

grown together.  These combinations have been suggested by other gardeners and 

farmers according to their observations.  

Table 2: Companion planting 
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Advantages and disadvantages of interplanting 

 

Table 3: Advantages and disadvantages of interplanting 

ADVANTAGES 
of interplanting 

DISADVANTAGES 
of interplanting 

Efficient use of space below and 

above ground. 

Looks “untidy”. 

Reduces and avoids pest and 

disease build-up in the soil and in 

the garden. 

Can make harvesting of crops more fiddly. 

Reduces weeds. Some unwanted shading may occur if plants 

are not spaced well. 

Covers the soil and uses nutrients in 

an effective manner. Building of a 

healthy, living soil is possible. 

Weeding can be more time consuming 

initially, as crops may be scattered, rather 

than being planted in rows. 

Plants support each other in a 

synergistic relationship that 

protects against pest and disease 

attack and increases vigour and 

growth.  

Some plants may be over- or under-watered, 

depending on their life cycle. For example, 

some plants may be seeding while others are 

still growing. 

Efficient use of water.  

 

 

 

 

Activity 1:  
Practise companion planting combinations 

Aim 
Practise making companion planting plans. 

Instructions 
Work in groups of 3-5 learners. 

1. Make a large drawing of a garden with a number of different beds. 

2. Now make a list of all the crops you would like to plant. Include in this list new 

crops you may want to try (including medicinal species and herbs). 

3. Now add different combinations of crops to your drawn beds, according to the 

examples given above and the table on companion planting. 

4. Give an indication for each combination how these plants support each other:    

Is it through nutrient consumption, insect repellent properties, rooting depth, 

timing, shade tolerance.....?  
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Crop rotation 

Crop rotation means that you do not plant the same crop in the same place year 

after year, but you make sure that a different crop is planted in each space. This is a 

good idea because: 

 It prevents or stops the accumulation or build-up of insects and diseases. If the 

same crop is planted, some insects and diseases will increase every year! 

 Different crops use different nutrients or plant food stored in the soil. In this way 

you do not overuse some of the plant foods, while not using others. 

 The soil can be covered all year round with crops. 

 Some crops add nutrients or nitrogen to the soil. Examples are beans, peas, broad 

beans, soya beans, peanuts, cowpeas, lucerne and clover. 

 Crop rotation prevents the soil from building up bad or negative reactions to 

specific plants. An example here is nematodes on tomatoes and Swiss chard. 

Nematodes are very small worms, that we cannot see with our eyes. They live in 

the soil and feed on the roots of your plants. 

 There is no build up of specific weeds. 

 

There are a number of different crop rotation systems that can be used. Below is an 

example of a system that is easy to use and remember.   

 

Figure 2: Crop Rotation System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the first season after applying compost and/or manure, heavy feeders or nitrogen 
consumers (users) are planted; 

in the second season the light feeders are planted; and  

in the third season legumes (nitrogen fixers) are planted.  

This is followed by another application of compost or manure, and the cycle is repeated (Kruger, 
2008b). 
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Preparing the land or bed - 

To prepare the bed you can: 

- dig a deep trench to fill with layers 
of compost, 

- double dig a bed; or 

- add a lot of compost/manure 
forked into the top 30cm ( you will 
need at least 4 full spades for every 

square meter. 

Recommendation: place ½ 
wheelbarrow load (4 full spades) for 

every square meter of garden. 

In trench beds  (See chapter 6in this 

manual and the Homestead 

Gardening Resource Pack for more 

information on how to make trench 

beds) the organic matter decays 

slowly in the soil. For these beds you 

may want to start with legumes, 

move on to heavy feeders or 

nitrogen consumers and then move 

on to light feeders. This is because 

during the decaying process, plant 

nutrients will take a while to 

become available for use by 

plants. The legumes can fix most of 

their own nitrogen and are thus a 

better starting point. 

Another system for crop rotation 
system 

Another way to do crop rotation is presented below:  

Prepare the land or bed well. Put a lot of compost or manure in your bed (4 full 

spades/ square meter). Then, start by planting a fruiting crop. These plants need the 

most food. Leaf crops need less and can follow fruit crops. Then root crops can 

follow leaf crops without much addition of plant food. Root crops like fertile soil, but 

do not like fresh manure or compost. It has to be well rotted. Then, nitrogen fixers can 

follow, with addition of little or no plant food. Then you need to prepare the land well 

again. Start once more with fruiting crops. 

Figure 3: Another Crop Rotation System (Berold et al, 1995) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A simple rotation: Divide your garden into four equal 

parts. The next time you plant, move each family of 

vegetables to the next plot. 

From: The People’s Farming Workbook, EDA, 1995. 
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Advantages and disadvantages of crop rotation 

 

Table 4:  Advantages and disadvantages of crop rotation 

ADVANTAGES 
of crop rotation 

DISADVANTAGES 
of crop rotation 

No build up of pest and diseases. Without a plan, either drawn or written 

on paper, it is difficult to remember 

which crop is to follow. Soil nutrients are used effectively. 

Soil moisture is used effectively. It can be tricky to decide which 

rotation to follow when interplanting is 

also used. 
A healthy living soil can be built up 

over time. 

 

 

 

 

Activity 2:  
Practise crop rotation plans 

Aim 
Practise to make crop rotation plans. 

Instructions 
Work in groups of 3-5 participants, or do this individually. 

1. Make a list of all the crops you would like to plant. Include in this list new crops 

you may want to try (including medicinal species and herbs). 

2. Now decide which of the two crop rotation systems presented above you would 

like to use. 

3. Design a crop rotation system, using your list of plants and taking into account the 

different seasons when crops are planted (we are assuming here that you have 

some ideas of which crops to plant when in the areas where you come from). 

4. Present your crop rotation drawings to each other. 
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Succession: 

Following one on another. 

Plant Succession for continuous harvesting 

Plant succession means that we plant a little at a 

time, but often. We do this to make sure that we 

have a succession of crops to harvest over a long 

period of time. If we plant the whole packet of seed 

in one go, we will harvest a lot of one crop all at once. An idea is to divide a 

standard size packet of seeds into four portions. We can then plant each of these 

portions every two to three weeks. 

 

If we grow small quantities of seed at a time, we can grow these in containers such 

as shallow dishes or boxes.  You could plant successions of small quantities of seed in 

containers. Make sure your container has some small holes in the bottom, so that 

water can drain out of these. 

Soil mixture for seed germination: 

Mix together: 

 1 part sand 

 1 part sifted compost 

 2 parts good sifted top soil 

Sterilize this mixture by pouring boiling water over the dry mixture, then let it cool 

down before you plant the seeds. The boiling water will kill weed seeds and disease-

causing organisms in the soil. 

Plant your seeds in the same way as you would in a seed bed. 

Containers for seedlings 

Seed can be germinated in any well-drained container. Below are some ideas 

 

Figure 4: Containers for seedlings (Kruger, 2008b) 
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Facilitation Tool 1: 
A farmer experiment in 

planting a range of  crops 

Aim 
To assist a household food gardener to do an experiment to test the effects of 

companion planting, crop rotation and succession planting. 

Instructions 
PLANNING 

Start by talking through the issues of planting a range of crops with the household 

food gardener(s). You can use the information provided above for discussion, 

including different types of crops according to the nutritional gap analysis, and crop 

and food preferences of the family. 

Then discuss adding of more types of plants by including companion planting, crop 

rotation and succession planting concepts. Discuss the advantages and 

disadvantages of each. 

Next, discuss making a small experiment around planting a range of crops. Here you 

may end up having more than one experiment. Examples are: 

interplanting of a bed;   

introducing the planting of herbs in the garden,  

a crop rotation plan. 

 

If you undertake and experiment make sure to fill in the Small Scale Experiment Plan 

with the gardener. You will need to fill in one of these forms for each experiment that 

is tried. Go through the questions, work out the solutions, and discuss how to observe 

and monitor the experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

SMALL-SCALE EXPERIMENT PLAN 
What is the problem? 

What is the possible solution? 

Why will this solution solve the problem? 

How will I test this solution step by step? 

What will I look for and what will I measure? 

How will I measure the results or outcomes? 

How will I compare my experiment to my usual way of farming? 

Drawing of the experiment in the field. 
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MONITORING: 

Now the gardener will need to monitor her experiment. Every week she will need to  

check how the newly planted crops are growing, compared to the normal or usual 

crops planted. 

 

Companion planting experiment:  

Do the crops grown together as companions, grow better than the crops planted 

separately? Are there fewer or different kinds of pests and diseases? Is there a 

difference in the amount of watering that is required? 

 

Crop rotation experiment:  

A crop rotation experiment will take a few years to show a difference, therefore it is 

difficult to do a small scale experiment as the one shown here, on crop rotation.  

If possible, she can set aside a piece of the garden and start to practise rotation 

there (3-4 beds depending on the system you choose). Then it will be possible to 

compare the growth of crops in the rotated beds with those in normal beds. She will 

need to plant the same crops at the same time for this to work. 

 

Crop succession experiment:  

A succession experiment can also be a bit tricky. It will take 4-5 months to complete.  

She would need to plant a batch of one crop (e.g. carrots) all at the same time as 

her control, and then a separate portion spaced out (e.g. plant some every two 

weeks), as the experiment. Then she would need to compare the total yield and the 

period of time over which this yield was realised. 
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Prevention is 
better than cure. 

4.2 Natural Pest and Disease Control 
The best approach to good vegetable production is to prevent pest and disease 

attack rather than trying to cure it. For this you need to 

ensure a healthy soil and stable environment for plants to 

grow in.  

 

The main way in which this is done is to promote diversity. 

 Work with nature and copy the natural ways in which 

plants grow. Insects and ‘weeds’ are a part of nature. We can learn to 

encourage those insects and plants that help us in the garden. Ladybirds, praying 

mantis, lacewings, wasps, frogs, lizards and birds all eat the insect pests that harm 

our gardens. They are called predators. If you leave them in your garden, they will 

help you! 

 It is also possible to mix vegetables with other plants – strong smelling plants that 

deter pests and attract predators. In the picture below, nasturtiums and 

peppermint are planted with the vegetables. 

 

Figure 5: Natural pest and disease control using pest predators and strong smelling plants 
(Kruger, 2008b) 

 

 

            Birds, Frogs, 

Nasturtium           Lizards and 

and Mint           Chameleons 

are pest           are insect eaters 

repelling            

plants            

          Parasitic Wasps 

          lay their eggs in 

Praying Mantis         the larvae / worms 

eats all kinds         of pests 

of insects          

           

          Centipedes eat 

Lacewings and         slugs’ eggs and 

their larvae         are a gardener’s 

feed on aphids         friend 

           

           

 

Below are examples of some of the strong smelling plants that you can grow with 

your vegetables. 
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Important:  

These sprays are still poisons. Make 
sure that children cannot reach 

your preparations. If you boil up 
your mixtures use an old pot, no 
longer used for cooking. Wear 

gloves if you can! 

Strong smelling plants to grow with vegetables 

Pyrethrum and Feverfew:  

These plants belong to the Chrysanthemum family. They have small 

white flowers, which contain a poison for insects. They can be 

planted as borders along your beds, or dotted throughout your 

garden. You can buy seeds for these plants. 

Marigolds (Tagetes spp): 

Can be used in the same way as 

pyrethrum and feverfew. They 

have the added advantage of 

deterring nematodes (tiny worms 

that attack the roots of plants  in 

the soil.)   

Nematodes 
under a microscope 

Fennel :  

Fennel is a great plant for attracting wasps. Wasps lay their eggs 

in caterpillars and can kill many of them in one day! 

 

Wormwood (Artemisia affra) or Mhlonyane: 

These plants grow as large bushes and should be placed at the edges of your beds, 

or given their own space to grow. A tea made from the leaves is also a good 

medicine for fevers and colds. 

Khakibos/senkhane and blackjacks:  

These weeds are useful to deter pests. Keep a few in the garden! 

 

Herb and plant teas/brews 

Many different plant mixtures can be used to 

control insects and diseases. These remedies 

should only be used if all the other methods to 

keep plants healthy, have failed. In other 

words, you have already used good general 

practises such as: 

 growing strong and healthy plants (good 

fertility and water management),  

 sanitation (cleaning all weeds, eaten and 

diseased crops away),  

 encouraging pest predators into the garden (using particular plants, small ponds, 

rock piles, natural plant borders and so on), 

 practised mixed cropping (companion planting and crop rotation - which avoids 

build up of pests and diseases, deters or chases away pests and minimizes 

occurrence of diseases). 
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The main advantage of 
natural remedies is that 
they are cheap. They can 

be prepared at home. 

General points for making plant sprays 

 Soap (green bar soap only!) can be added to the 

mixture to make the spray stick to the plants and 

insects. Do not use liquid soap or soap powder. 

 The mixtures can be filtered through thin cloth to 

remove the bits of plant material. They can be 

applied using a homemade brush from grass or 

twigs. 

 These sprays act as contact poisons. You have to 

make sure that the spray actually comes into contact with the insect. You have 

to spray carefully and well to make sure all parts of the plants (including 

underneath the leaves) and insects have been covered by the spray. 

 Some sprays can burn the plants if they are too strong. First test your spray on a 

few plants. 

 The best time to spray against insects is in the late afternoon. 

 These sprays are washed off in rain and have to be re-applied. 

Examples of common plant brews 

Below is a list of some of the more common herb and plant brews that can be used, 

what they are used for and how you would prepare them (Kruger, 2008b). More 

information is also provided in the Homestead Gardening Resource Pack that 

accompanies this manual. 
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Sometimes, when an infestation of insects is really bad, some of the above poisons 

do not act fast enough, as some of their action is primarily as a deterrent to stop 

insects feeding on the plants. It is then possible to use the following remedy.  
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It is not recommended that tobacco is used regularly. It is VERY poisonous, also to 

people. It also kills all insects, including bees and other garden friends. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Organic remedies 

These remedies are made from organic materials, not from plants. Some examples 

are given below. 
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Advantages and disadvantages of pest and disease control brews 

 

Table 5: Advantages and disadvantages of pest and disease control brews 

ADVANTAGES  
of pest and disease control brews 

DISADVANTAGES  
of pest and disease control brews 

These brews are easy to prepare at 

home.  

These brews can be ineffective in an 

environment with a high pest or disease 

load. 

They are cheap. Tobacco brews are effective in almost all 

cases, but are also toxic. 

They are generally non-toxic to 

humans and not very toxic in the 

environment; as they are mostly 

contact poisons. They cause death 

when the pests eat the plants that 

have been sprayed. 

You need to know which pests and 

diseases are attacking your plants. If you do 

not, use the chilli or garlic/onion spray as a 

general initial remedy. 

They can be very effective in 

controlling outbreaks of pests and 

diseases.  

Preparing and applying the brews takes 

time. 

 

 

 

Case Study 1: 
Potshini – SSI and WRC learning processes 

 

A natural pest and disease control learning and implementation process was implemented in 

a community called Potshini, close to Bergville in Kwa-Zulu Natal (2006-2007).  This process was 

part of a larger rain water harvesting and intensive vegetable production programme 

implemented jointly through two organisations; SSI (Smallholder Systems Innovation 

Programme and the University of Kwa-Zulu Natal) and the WRC (Water Research Commission, 

Project K5/1575/4 – Participatory development of training material for agricultural water use in 

homestead farming systems for improved livelihood). Two learning groups consisting of 

around 64 participants were set up in Potshini.  Each group received 7 training or learning 

workshops covering themes such as nutrition, soil fertility, garden layout and design, rain 

water harvesting and irrigation and pets and disease control. These workshops were spaced 

at monthly to 6 weekly intervals and gardeners were visited at their homesteads on a regular 

basis to explore their implementation and issues with them.  A number of different examples 

and some of the research results from Potshini are used here to illustrate the concepts and 

ideas being discussed. 
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Activity 3:  
Testing a pest control brew 

Aim 
To solve a problem in your garden using a pest control brew. 

Instructions 
1. Read through the pest and disease control brews mentioned above.  

2. Choose one of the brews that will solve a particular problem that you are having 

in your garden (or someone you know is having in theirs). 

3. Now do a small scale experiment using this brew. Make sure you record your 

experiment (using the planning and monitoring sheets mentioned before) and by 

taking some photographs (of yourself making the brew, applying the brew and 

monitoring your experiment in your garden).  

Resources: You will need to get the ingredients for you brew; make it up; and apply it 

to your crops for a period of time. 

 

 

 

Below is an outline of a workshop that a facilitator can run in a community with a 

learning group, or even in a homestead. Use this workshop outline to facilitate a pest 

and disease management process  

Facilitation Tool 2: Workshop outline 
- Pest and disease management 

Aim 
Analysis of pest and disease problems. 

Instructions 
Facilitate a group discussion on the common pest and disease problems that people 

experience. For each problem, they should mention which remedies they have tried, 

and how well they worked.  

Below is an example of how you can record this discussion. You do this on newsprint 

during your workshop session. The ‘other suggestions/new ideas’ column in the table 

includes the ideas and interventions you will offer in your workshop. 
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Cutworm Collars: These are small plastic or cardboard tubes that 
are pressed into the ground around individual seedlings to 
protect them from cutworm. 

Light traps: These are a source of light such as lantern which is 
placed in the garden to attract the moths away from the plants. 

Trap crops: These are crops that trap the pests because they are 
preferred to vegetable crops in the garden. A trap crop mostly 
is one where the insect or pest can then not  

Table 6: Example of Pest and disease problems, their solutions and new ideas as analysed by 
learning group participants in Potshini (2006). 

Problem Solutions tried and their 
usefulness 

Other suggestions/ new 
ideas 

Rats eating 

vegetables 

Rattex, traps, 'wigwams'. The 

wigwams or little grass 

enclosures for seedlings work 

best 

 

Birds eating 

seedlings 

- 'Wigwams' work well 

- Being in the garden from dawn 

to 8am to chase birds 

- Planting early winter so crops 

are more vigorous when birds 

come in July-Aug 

- Using old tapes to make a 

criss-cross structure 

- Netting 

 

Mealy bug in fruit 

trees 

- Nothing - Planting with compost 

- Pruning 

Moles  Amadumbe (taro) chase them -? 

Fruit fly stings on 

tomatoes 

- Nothing Fruit fly traps (demonstration 

in workshop) 

Aphids and 

worms 

Chilli and soap spray Chilli, garlic and soap 

(demonstration in workshop 

Cutworms - Eggshells around the plants 

- Work warm manure into the 

beds 

- Cutworm collars 

(demonstration in workshop) 

- Light traps for moths * 

Stalkborer - Granules (bought from a shop) - Napier fodder as a trap 

crop (demonstration in 

workshop) 

*More information is also provided in the Gardening Resource Pack which accompanies this manual. 
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Workshop input 
After analysing the present situation regarding pests and diseases with the group, the 

facilitator provides the following input (talks about) natural pest and disease control. 

The facilitator covers the following topics in the workshop input: 

 Predators and garden friends 

 Chilli, garlic and soap spray 

 Cutworm lifecycle 

 Mechanical control measures 

 Protection of seedlings against birds 

 Windbreaks 

 Fruit-fly trap 

 The workshop input on these topics is covered in more detail below 

 

Predators and garden friends:  

A colour picture of garden predators is used as  seen in Figure 4. 

Participants identify and discuss their understanding of the roles of these animals and 

insects in their gardens. 

The basic message is: If you can, leave these creatures to thrive in and around your 

gardens, as they are part of Nature’s balance and will help you in your pest control 

efforts. 

 

Chilli, garlic and soap spray: This brew works well against soft bodied pests such as 

aphids and worms. It’s preparation is demonstrated in the workshop (handouts in 

isiZulu and seSotho on  Preparation of Chilli and soap spray are available in your 

Resource Pack in the Pest and Disease Management section)  

 

 

The Cutworm life cycle: This is explained through a life cycle drawing for a cutworm. 

Participants may not know that the moths and worms that appear at different times 

in their gardens are the same species that has changed shape (metamorphosed) 

(Handouts also available in your Resource Pack). 

 

Figure 6: The cutworm lifecycle 
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The idea introduced here, is that any worm in your garden comes in three other 

forms. It is possible to deal with the pest at any one of these stages:  

Eggs and pupae can be mechanically removed when found.  

Worms can be sprayed with  a chilli and soap mixture 

Cutworms for example can be stopped by using collars  

Moths can be caught in light traps  

 

 

Mechanical control measures:   

Here some pictures of different ways to control pests using physical barriers are 

shown. These could include: netting and ribbon arrangements to protect seedlings 

from birds, collars to protect seedlings from cutworm and light traps for moths (of all 

kinds).  

 

 

Protection of seedlings against birds:  

Here ideas that are already being used can be also discussed. As an example, the 

small grass wigwams used by people in the area (Potshini in this case), can be 

discussed, as well as grass mulching when seedlings are very small.Mostly, one would 

opt for protection of the seedlings, rather than attack on the birds. Scarecrows and 

human presence also work well, as do shiny bits of string or foil that flutter in the wind 

and make birds slightly nervous to land. Netting also works well, if it is affordable. 

 

 

 

 

 

 

 

 

 

 

Mr Mabaso's garden showing the 
little grass wigwams protecting his 
seedlings from attack by birds. 
Other learning group members have 
come to have a look how it works 
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Windbreaks:  

Windbreaks can have more than one purpose; to stop the wind that sucks up all the 

moisture in the garden and damages plants, but also to stop the wind from blowing 

insects into the garden. Here, strong smelling plants that deter insects can be used, 

as well as ones that bear fruit, such as granadillas, or that are feed for cattle, such as 

Napier fodder. 

 

A discussion is held with colour pictures to show the concept. The two pictures below 

are examples.  

 

 

Then cuttings of aromatic plants (Rosemary, Rose Geranium and Lemon Verbena) 

were distributed that could be grown as hedges for protection against wind and 

insects. Rooting stock of Napier Fodder  can also be distributed. This fast growing 

grass (used also as a hedge), is also a livestock fodder and a trap crop for maize 

stalk borer moths. 

 

 

 

Fruit fly trap:  

A demonstration is given of how to make a fruit fly trap, using empty two litre plastic 

coke bottles and sweet fruit pulp ( e.g. oranges), mixed with sugar to ferment as a 

bait. Participants can be given empty bottles to make up their trap during the 

workshop, and a couple of oranges each for the bait. 

 

Figure 7: How to make a Fruit Fly Trap 

 

 

 Cut off top of an old 2 liter cold drink bottle and invert into 
the bottle. Fasten together by making two holes on either 

side.  Fasten wire through holes to serve as handle and keep 
the two pieces together. Fill with fruit fly bait and hang 

close to where fruit flies are.  
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Research outcome 2:  
Pest and disease control 

A process of organic pest and disease control was introduced through the learning 

workshops in Potshini. This relies a lot more on working with natural processes and 

creating a balance of forces in one’s garden – both of which are very new concepts 

to participants who have become used to the idea that there is a ‘one-poison-kills-

all’ remedy to any problem. Afterwards, an assessment was made of whether 

participants observed natural processes more and tried to work with elements in 

nature. This was done by interviewing participants in the learning groups at their 

homes. A number of community members were interviewed.  

The numbers given in throughout the table indicate the number of responses given 

for each question.   

Innovation: This means the gardening or pest control practise that was introduced 

through the learning process.  

Yes: The number of respondents that actually tried this out.  

No: The number of respondents who had not tried.  

Tried But no longer in use: This column explores why responses tried the practices but 

did not continue to use it.  

Adaptations made: This column explores whether respondents tried the practise in 

any way to suite them better or had any other comment to make. 

Below is an indication of how this went. 

 

Table 7: The outcomes of a study in Potshini looking at pest and disease control interventions 
as practised by learning group participants (RIENG, 2007). 

Innovation Yes No Tried but no longer in 
use or did not try 

Adaptations made/ 
comments 

Toilet Paper rolls (for 

cutworm) 

7 11 Did not try – 8 

Did not work well - 3 

No cutworm – 2 

Real help with cutworm - 4 

Chili-soap spray 14 4 Plants were healthy and 

did not need it - 2 

Did not know - 1 

Bought chemicals from 

Familee Save -1 

Works well – 6 

Really chases bugs - 1 

Got rid of aphids - 4 

Did not work well -2 

Fruit fly traps 0 17 Did not know – 7 

Tried but it did not catch 

flies - 1 

no fruit trees -1 

No need – 1 

 

Garlic cloves for 

planting 

7 10 Not at training – 7 Grew well, but did not eat it - 

4 

It dried up - 1 

Does not understand how it is 

supposed to work - 1 
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Innovation Yes No Tried but no longer in 
use or did not try 

Adaptations made/ 
comments 

Rosemary/Lemon 

Verbena cuttings 

5 14 Did not grow – 5 

Not at training – 9 

Did grow; do not know how to 

use -1 

Napier fodder 10 8 Did not grow – 2 

Not at training -5 

Cattle ate them all -1 

Grows well - 8 

Environmental 

awareness in the 

garden; promoting 

presence predators 

and friendly insects 

6 13 Did not know – 6 

Heard about it but have 

not really tried - 4 

No bugs or frogs in my 

garden – 3 

More frogs and bugs in my 

garden - 1 

Told my family not to kill bugs 

and frogs - 1 

I do not kill useful insects - 1 

We do not kill frogs and bugs 

any more - 2 

I kill frogs, the rest I don't -1  

 

 

Discussion of the outcomes for practising pest and disease control interventions 

 

 The outcomes showed that organic brews for control of specific pest outbreaks 

had been introduced, as well as some physical barriers such as toilet paper rolls 

as well as Napier fodder. The Napier fodder was primarily introduced as a 

windbreak, but also as a physical barrier to pests, and a preferred habitat of 

maize stalk borer. The grass is a good fodder for cattle (RIENG, 2008. 

 If we look at Table 7 above we can see that the innovation that was the most 

popular (where 14 out of 18 respondents said Yes, they are using this innovation or 

practise)was the use of the chilli-soap spray. Table 8 below shows this result for 

two different surveys:  The SSI (Smallholder Systems Innovation) Project, 28 gardeners 

were interviewed at random in the Potshini Community. From the table you can see that 

10 gardeners mention using the chilli-soap spray. This represents 36% of the gardeners. 

These people were chosen fro being gardeners only, not whether they were part of the 

training process.  The WRC (Water Research Commission) project tin which 18 gardeners 

who were also all in the learning groups and had thus attended training sessions were 

interviewed.  Of these 14 of these 18 people (78%) were using the chilli-soap spray. These 

two surveys give an indication of the uptake of this innovation within the learning groups 

(WRC) and within the broader community (SSI). 

 

 

Table 8: Use of chilli-soap mixture by  garden learning group, Potshini (2006) 

 

 

SSI SURVEY WRC SURVEY 

No of innovators  

(divided by no of gardeners) 
% 

No of innovators  

(divided by no of respondents) 
% 

Chilli and 

soap spray 

for pest 

control 

10/28 36% 14/18 78% 
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Facilitator’s Note:  

Innovations need to be introduced 
in the relevant season to deal with 

immediate problems, e.g. 
introduce fruit fly traps in 

summer! 

 The growing of the Napier fodder and use as a windbreak and fodder also went 

well (55% uptake). A few respondents did not manage to grow it (11%), but 

generally it is easy to grow, robust and prolific. In garden visits, facilitators had to 

start cautioning the gardeners to thin out and move their clumps of Napier, which 

were starting to grow large and thick. 

 

 

 

 

 

 

 

 

 

Rose geranium grown from 
a cutting in Potshini (2006) 

Napier fodder clumps growing large and thick 

 

 

 The introduction of cuttings of herbs did not go that well. This was done as an 

alternative to planting seed, but as it turns out, participants found it almost 

impossible to keep their cuttings alive.  Cuttings need to be in a sheltered place 

in well drained medium, be kept wet continuously and not be disturbed for quite 

a long period; a combination of factors that gardeners found very difficult to 

maintain.  

 The fruit fly traps were a resounding failure. Most people had forgotten about 

them. They were introduced in July and fruit flies only become a problem around 

November-December. This gives emphasis to the point that innovations need to 

be introduced in season to deal with an immediate problem.  

 The cutworm collars and tape for birds were tried by a few participants without 

much success, and was discontinued. 

 What is surprising is that around 32% of the respondents actually tried to 

encourage pest predators in their gardens (by not killing them!). From previous 

experience, this point has often been dismissed by participants as a bit strange. 

Also, many women fear frogs, lizard, rodents and insects and do not want these 

creatures around them. They are killed for this reason more than any other.  
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More on wind and frost protection 

Both wind and frost protection are aspects which do not receive a lot of attention 

from the average gardener. Wind, specifically, is not compensated for, and many 

gardeners have their vegetable patches completely at the mercy of the elements.  

The limiting effects of seasonal wind on plant production were obvious in Potshini. 

A few small vegetable gardens had been fenced using thatch grass, and in each 

case the growth of the plants in these small, warm, protected, wind free 

environments was markedly better than in the other gardens. This can be seen 

clearly in the pictures below. 

The training of learning groups in rainwater harvesting and intensive homestead food 

production was also carried out in other communities in and around Bergville, Kwa-

Zulu Natal. These groups (18 people in total) were being supported by a Non-

governmental Organisation called World Vision under their Okahlamba Area 

Development Programme, which supports orphans and vulnerable families in the 

Okahlamba Ward.  The training team made some changes to their learning 

processes depending on how well they had gone in Potshini as a way of refining the 

learning process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nelisiwe’s garden in summer, looking very healthy.  
It is acknowledged, though, that wind and cold would not 
necessarily be the only contributing factors. 

Ketiwe's garden, unprotected; her vegetables 
are looking a bit small and stressed. 

Nelisiwe's garden, protected by a grass fence. 
This picture was taken in winter, at about the 

same time as that of Ketiwe's garden. 
Nelisiwe's vegetables are looking a lot better.  
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The frost protection structure that was introduced in Bergville. The idea was to make a 
triangular frame the size of a trench bed, and to wrap greenhouse plastic over this. The plastic 
in this picture still needs to be pulled taught over the structure and bedded into the ground 
around the trench.   

 

 

 

Although scientific measurements of the effect of wind and frost were not made it 

seems beneficial to give wind and frost protection more emphasis in food garden 

learning processes.  

For the purposes of a different learning group process in Bergville (World Vision), 

where gardens all looked a lot more like Ketiwe's garden in nearby Potshini (see 

photo above), frost protection structure that could double as a small greenhouses 

were introduced. This was something that participants could try immediately and 

that would have an immediate effect (given that it was July and very frosty and 

windy.   

Wind-break plants (napier fodder, indigenous irises and rosemary) were also 

introduced and provided to participants, as a longer term intervention. 

Attempts to have discussions with participants as to their observations around where 

frost forms and how they could use this information to assist them in their gardens, 

drew a blank. With the previous process in Potshini, a similar discussion lead to the 

realisation in the learning group that frost does not form on rocks, or stones, for 

example. It also lead to a recognition that this was one of the reasons that people in 

the past had built rock walls around their gardens. A few participants in Potshini had 

tried out low stone walls in their gardens, with good success. 
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Facilitator’s Note:  

The introduction of wind and frost protection learning processes will need to be 
done at the discretion of the facilitator. 

The frost protection structure can safely be introduced into most environments as 
a way of growing at least a few beds of vegetables in conditions where otherwise 

very little would grow. The financial outlay for this could be carried by the support 
agency, rather than participants. 

Processes should be introduced as a coherent experiment that is monitored by 
the gardener and supported by a local facilitator. 

 

Further refinement of the frost and wind protection learning process 

Frost and wind protection are slightly difficult to deal with in the context of household 

gardens.  Gardeners do not give it much thought. They tend to focus on the crops 

they want to grow. In many parts of South Africa, gardeners do not have a 

longstanding habit of growing hedges, multi-purpose plants, windbreaks and trees. It 

is thus a topic that needs to be introduced from scratch.  

 

There are a number of limitations to introducing frost and wind protection activities to 

a garden learning group process.  A few are listed below: 

 Introducing windbreaks, hedges and multi-purpose plants in a coherent way 

into gardening practise, is a long term and intensive intervention. It also 

requires a lot of plant material. It does not really help giving participants one 

plant or even ten. For this reason, most programmes focussing on this kind of 

work will include a process for plant propagation such as the introduction of 

nurseries in the community – which is clearly not within the ambit of a three to 

four month training process; 

 Often, the participants themselves and the people that support them do not 

really see the importance of  hedges, multi-purpose plants and trees, seeing 

them more as ornamental elements for urban gardens; 

 In areas where water is limited, these plants are not given priority. They would 

also mostly require protection from animals while they are young; 

 Resources can be limiting. It may be difficult and expensive to obtain enough 

grass and/or thin sticks to make a fence that can act as a windbreak and 

frost protection structure; and 

 The use of stones and low rock walls in gardens to protect plants against frost 

and wind, is no longer a well known concept, although some people may 

remember it from long ago. It is only an option to try and experiment with 

these ides when there are rocks in the area.  The facilitator will need to have 

some experience of how this works. 
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4.3 Seed Saving 
Keeping your own seed is central to your independence as a homestead food 

gardener. You can choose which varieties and types of crops you like and keep 

these seeds. You do not need to go to the shop to buy seed. There are still many 

varieties of seed that farmers keep or that you can buy from a shop that you will be 

able to keep for yourself once you have grown the crop. 

Growing from seed to seed, involves the following process: 

 germinating seeds,  

 transplanting seedlings,  

 looking after selected healthy plants until they mature, so that  

 their seeds can be collected, and  

 stored for the following year. 

 

Plants adapt to the environment they are grown in and produce seeds that carry 

those adaptations, producing healthier plants that are better able to cope with the 

local environment. 

There are a few things about how plants work that you need to understand to help 

you to successfully keep your own seed. In the sections below we will discuss 

pollination (self-pollination and cross-pollination), how pollination happens 

(pollinators), and how you select and store seed.  

 

We will then use the example of the learning process used in Potshini to see how 

people can grow their own seedlings, and the role of traditions like seed exchange 

and harvest celebrations. The latter also provides a wonderful opportunity for local 

knowledge sharing on food processing, and for the broader community and 

leadership to recognise the efforts of families who grow their own food. 

Pollination 

Pollination occurs in plants when pollen from the male parts of the flower (stamen = 

filament + anther) is deposited on the female parts (pistil = style +stigma). Fertilisation 

occurs when the pollen grain reaches the ovum (egg = ovary + ovules).  

Figure 8: The parts of a flower 

In some vegetables, herbs and 

flowers, the male and female parts 

are found in the same flower. These 

are called complete flowers.  

Exceptions are: 

 The cucurbits such as pumpkins, 

melons, gourds and cucumber and 

maize. Here the male and female 

parts are on different flowers, but on 

the same plant  

 Asparagus and papaya. Here 

male flowers are on one plant and the female flowers on another. 
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Open pollinated and hybrid crops:  

Open pollination refers to self-pollination of crops by natural processes 
such as wind and insects of various kinds (mostly bees). 

Hybrid crops have been cross-pollinated by humans in a controlled 
environment. These are crops that will not normally cross. This means that 
you cannot keep seed from hybrid plants. The seed will either be sterile, or 
will produce many surprises.  The plants grown from hybrid seed will not 

look like their parents and are often not strong. 

You know that a packet contains hybrid seed when the sign on it says: 

:        

   
The frost protection structure can safely be introduced into most 
environments as a way of growing at least a few beds of vegetables in 
conditions where otherwise very little would grow. The financial 
outlay for this could be carried by the support agency, rather than 
participants.  

Processes should be introduced as a coherent experiment that is 
monitored by the gardener and supported by a local facilitator. 

 

 

 

Figure 9: Self-pollination – pollen 
being transferred by a bee 

Self-pollination 

In self-pollinated plants, pollen is transferred from 

the male to the female part of the same flower. 

Some crops that self-pollinate are tomatoes, 

lettuce, capsicum (green pepper) and okra. Beans, 

cow peas, peanuts and peas self-pollinate even 

before the flower has opened. 

Generally, plants that self-pollinate can be grown 

quite close together without them crossing with 

each other. It is still a good idea however, to 

separate different varieties of the same plant  from 

each other (e.g. different varieties of lettuce), as 

some crossing can still occur. 

 

 

Cross-pollination 

In cross-pollinating varieties, pollen is transferred from one flower to another on the 

same plant, or to the flower of another plant of the same type. Cross-pollinated 

plants produce more varied offspring that are better able to cope with a changing 

environment. Cross-pollination occurs when the pollen is carried between flowers by 

the wind, bees, other insects, birds and bats. Honey bees are by far the most 

important pollinators. 

 

Pumpkins are an example of a cross-pollinating plant. If you have two different types 

of pumpkin, planted close together, they will cross with each other. The seed that is 

produced will grow and produce a plant with a fruit that is a mixture of the two types 

of pumpkin you have grown. This happens with all cross-pollinated crops. 

Other examples of cross-pollinated crops are: brinjal (eggplant), cabbage, carrot, 

chilli, kale, leeks, maize, mustard greens, onions and spinach (Swiss chard). 
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Many grains (such as sorghum and maize), grasses (such as Napier fodder and sweet 

reed or imfe) and trees are dependent on the wind for pollination. Pollen picked up 

by the wind can travel very far (many kilometres) on air currents before coming to a 

rest. 

 

 

Activity 4:  
Identifying different types of  seed 

Aim 
To check a number of different seeds to see whether they are open pollinated or 

hybrid seeds, and to work out whether they are self- or cross-pollinated.  

Instructions 
For this exercise, the best thing to do would be to go to a shop that sells seed, and if 

you could to speak to gardeners and farmers in your area whom you know keep 

their own seed. 

You will need to make a list of at least 10 different types of crops/ vegetables. 

Then write down the name of each variety (the name on the packet), e.g. tomato 

(as your type of crop) and Floradade (as the name of the variety). 

Then work out whether it is open- pollinated or not: Look for the tell-tale F1 sign on 

the packet. Floradade, for example, is open pollinated, because it DOES NOT have 

the F1 sign. 

Then look at your notes above and find out whether your crop self-pollinates or cross-

pollinates. Or ask the farmer you are interviewing. 

Then make a few comments about what this means in terms of keeping seed of that 

variety. For example, Floradade is a self-pollinating crop and can thus be grown 

quite close to other tomatoes without crossing with them. 

 

Figure 10: Controlling cross-pollination 

 

How to take control of cross-pollination 

Any insect or wind pollinated plant will need to 

be isolated from other varieties of the same 

plant to stop them from crossing with each 

other. Below are four techniques you can try to 

achieve purity in your seed. 

 

 Grow them apart:  

Grow two varieties that cross pollinate at 

least 500 m or more apart. This is how far 

most insects fly, although bees can fly up to 

4 km. Obstacles that deflect wind or insects 

such as hedges, buildings and ridges can 
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greatly reduce cross pollination. 

 Isolate them in time:  

This is possible for crops where all the plants flower at the same time, such as 

maize and sunflowers. Crossing can be avoided by growing early, mid- and late 

season varieties that shed their pollen at different times. 

 Cage them:  

Caging is needed for species that flower over a long period of time, such as 

cabbages and chillies. Put cages made of fly or nylon netting over the flower 

stalks of the different varieties to exclude all insects. Pollinate by hand. 

 Cage one and then the other variety:  

This can be used instead of hand pollinating varieties that are flowering at the 

same time. Cage one variety while insects pollinate the second variety. 

Then cage the second variety while insects pollinate the first one. Once they 

have been pollinated, both varieties should be caged until flowering has 

stopped. 

Figure 11: Cabbage plant with seed 

Criteria for selecting seed 

 The seeds should possess the same quality as the 

variety that was planted. If you planted a long, 

purple brinjal, collect seed from a long purple fruit. 

If the fruit looks different, the seed will also be 

different. 

 Take out plants with undesirable characteristics 

before they start flowering.  Examples are slow 

growers, sick/diseased plants or ones that bolt 

(start seeding) too early. 

 Harvest seed only from strong, good looking plants. 

 Harvest seeds from plants that perform well under 

stress, such as extreme weather conditions, and 

plants that resist disease or insect attack. 

 Harvest seed only from healthy plants. If the leaves 

or fruit have rotten spots or a mottled appearance, 

do not use seeds from these plants. These diseases 

are carried in the seed and will appear next time. 

 Also do not harvest seeds that have diseases such 

as brown blotches or mould growing on them. 

 Do not harvest seed from plants that have bolted. 

Bolting is when the plant goes to seed much 

quicker than it normally should. It could be due to 

stress, such as hot and dry conditions, but is also in-built. So, if you take seed from 

plants that have bolted, you are selecting for a plant that bolts, or goes to seed 

very easily. This is particularly important for crops such as mustard spinach and 

lettuce where you are looking for a prolonged leaf stage. 

 Harvest the seed when it is ready. Immature seed will usually not germinate, as it 

has not fully formed (if the seed is still green or wet when picked). Over-mature 

seed tend to go rotten before you plant them. 

 Do not harvest seed that has been damaged by insects or in any other way. They 

can only germinate if they are whole. 
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Seed storage conditions 
Figure 12: Seed storage conditions 

Darkness 

Find a way to keep the seeds in darkness. Use 

paper bags, dark coloured plastic and glass jars 

and place them in cupboards. DO NOT place 

the seeds on a shelf in clear glass jars. 

Moisture 

Even if the seeds are dry, if you store them in a 

damp environment they will absorb moisture. This 

seriously affects how long your seeds will be 

viable. Mostly we can only dry our seeds in the 

air. Do not dry them in the sun, but in a shady 

place where the air can move (well ventilated). 

When the  weather is very wet with a lot of rain 

and mist, it will be difficult to dry seeds, especially 

the larger ones, like beans and peas. The life of 

seed doubles when the moisture content is 

lowered by 1%. 

Temperature 

Seeds last longer in cold, but not freezing conditions. Choose a cold place such as 

near a river, under trees, under the ground or inside a clay jar. The life of a seed 

doubles when the storage temperature is lowered by 5°C. 

Figure 13: Weevil 

Seed-preserving materials  

Use materials that stop the growth of pests such as weevils: 

 Dry ash:  

This absorbs moisture inside the container and also prevents the 

growth and increase of weevils. Add ½ kilogram ash to 1 kg 

seed. 

 Lime:  

Can be used in the same way as dry ash. Mix 15 teaspoons 

(50 grams) with every kilogram of seed. 

 Cooking oil:  

Mix cooking oil with your seeds to prevent increase of weevils. Use only 1 

teaspoon of oil for every kilogram of seeds. 

 Dried and powdered leaves of different aromatic plants:  

Weevils are sensitive to aromatic or strong smelling plants.  

Try the following: 

– CHILLI:  

Mix 4-6 teaspoons of chilli powder with 1 kilogram of seed. 

– WORMWOOD (MHLONYANE):  

Dry and crush the leaves and mix with seed. Use 4-6 teaspoons for every 

kilogram of seed. 

– ALOE:  

As for wormwood. 
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Research outcome 3:  
Food processing, 

seed saving and celebration 

A food processing and seed saving learning and implementation process was 

implemented in a community called Potshini, close to Bergville in Kwa-Zulul Natal 

(2006-2007). This process was part of a larger rain water harvesting and intensive 

vegetable production programme implemented jointly through two organisation,; SSI 

(Smallholder Systems Innovation Programme at the University of Kwa-Zulu Natal) and 

the WRC (Water Research Commission – Project k5/1575/4: Participatory 

Development of Training Material for Agricultural Water Use in Homestead Farming 

Systems for Improved Livelihoods). 

The idea with this session is to: celebrate the achievements and learnings of the 

group, cook and eat some of the food that has been grown and/or exchange 

seed.  

This builds on various traditions, such as harvest festivals, seed sharing, and even 

mantlwantlwane. This is where the children ‘play house’ to show off their cooking 

and housekeeping skills to their elders and neighbours in a fun-filled environment. 

These celebrations build a sense of ownership of the process and pride in one’s work. 

It can be focused around: making a meal from food grown, running a food 

processing workshop to make preserves (pickles and jams), or a seed swapping 

workshop. In many ways, the focus would depend on the season and timing.  

In Potshini, because the learning process covered a whole growing season, it was 

possible to focus on seed saving and seed exchange. This was very exciting.  

Pictures of the seed exchange are shown below:  

 

 

 

 

 

 

 

 

Seeds grown by learning group members  
(in this case carrots and mustard spinach) 

that they offered to swap. 
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Facilitator’s Note:  

Have some fun! 

 

 

 

 

A selection of seed can be seen that was brought by 
the facilitator (e.g. coriander, fennel, mustard spinach, 
spinach, peanuts, jugo beans, black hopi beans, 
pumpkins, gourds, cowpeas, etc) to swap with 
participants.  

 

 

 

 

 

 

 

 

Comments on celebration learning process 

It is important to provide some form of closure to the learning group process from the 

facilitator's side, and also to create a sense for participants that their own 

involvement will continue, and that they can strengthen this among themselves. How 

this is done is not too crucial, as long as it entails a celebration of the participants' 

achievements and a way of helping them understand their continued role of mutual 

support and co-operation. 

Seed saving is crucial to real sustainability of homestead food gardening, as it  puts 

the control back into the gardener's hands. 
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Seedling production 

Research outcome 4:  
Growing crops from seeds saved 

 

This process was introduced in Potshini, so that people could grow their crops from 

seed and also so that they could keep their own seed and could be more 

independent in terms of their gardening activities. 

The overall outcomes of this process was very encouraging. The following extracts 

from the interviews give an indication. It also shows people trying to garden during 

winter, which has previously not been attempted, but which has been promoted in 

this learning process. 

Table 9: Seedling production and seed saving interventions as practised by learning group 
participants in Potshini (2006). 

Innovation Yes No Tried but no longer in use or did 

not try 

Adaptations made/ comments 

Growing 

own 

seedlings  

15 4 Do not know how - 1 

Still going to try - 1 

Saves money - 2 

Works well - 1 

I do not buy any more - 1 

Grow well - 3 

Growing 

during 

winter 

9 10 Livestock a problem - 2 

Frost a problem - 4  

(black frost was bad this year)  

No water - 4 

Fencing is old - 1 

Planted spinach, cabbage, onions, 

carrots, beetroot - 2 

Some problems with chickens -1 

Yes, but rats are causing a problem - 

1 

Kept seed 8 11 Harvested peanuts too late -1 

Did not wait long enough - 2 

Goats ate everything - 1 

Only kept masihlalisane as my 

garden is too small - 1 

Did not think about it - 1 

Masihlalisane - 7 

Carrots - 5 

Beetroot - 1 

Peanuts - 3  

(2 of the 3 ate all their seed as well)  

Green pepper (own) - 1 

Exchanged seed with other learning 

group members - 2 

Peanut 

seed 

10 9 Not at training; did not receive 

seed - 7 

Do not know how to plant; did not 

get a lot of them - 3 

Did not grow - 1 

Got rotten - 1 

Harvested a lot - 3 

Kids really liked that -1 

Jugo bean 

seed 

2 12 Not at training  - 9 

No space - 1 

Did not plant them - 1 

Mustard 

spinach 

seed 

7 12 Not at training - 7 Grows well – 6 

NOTE: Mustard spinach is the same 

as masihlalisane! 
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Facilitator’s Note:  

 An input on seed saving can be given to start a seed 
exchange activity. 

 This is unfortunately the one session that drops off 
the table as time and budget constraints make 
themselves felt.  

 It may thus be necessary to put together inputs on 
seed saving and food processing and to ensure that 
these are added to the agenda of other workshop 
sessions. 

The headings in Table 9 above have the following meanings. A number of 

community members were interviewed. The numbers given throughout the table 

indicate the number of responses given for each question.  

Innovation: This means the seedling production or seed saving practise introduced 

through the learning processes.  

Yes: The number of respondents that tried out the practise.  

No: The number of respondents who did not try.  

Tried but no longer in use: This column explores why respondents tried the practise 

but did not continue to use it.  

Adaptations made: This column explores whether respondents changed the practise 

in any way to suite them or had other comments to make.  

 

From the table it can be seen that quite a few of the learning group participants 

kept seed. They were most successful at keeping the Mustard Spinach 

(Masihlalisane) seed. These plants seed easily and quickly. More than half of the 

respondents grew peanuts from the seed provided, but only 3 of the 10 respondents 

managed to harvest and keep seed from their peanut crop.  
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4.4 Fruit production 
Fruit production as an aspect of homestead food gardening should be introduced in 

all the learning processes. This is because during community work undertaken, fruit 

comes up again and again as a gap in people’s diets.  

Fruit is expensive to buy from shops, and often not easily available locally. Fruit trees 

themselves are expensive to buy. The facilitator and support agencies for the 

participants thus work together to supply fruit trees to the participants as a service 

within the training process. The trees are provided at cost, or are subsidised by the 

support agency to make them affordable for participants.  

In one case (World Vision), a decision was made to provide two trees for free to 

each participant, and that they could then buy more if they wanted them. This was 

based on the observation that some of the really poor people in Potshini had not 

bought trees, as they could not afford them. 

Figure 14: Fruit for the family 

 

It is possible to grow many different types of fruit trees around your homestead. You 

can acquire your trees by growing them from seeds or cuttings, or buying grafted 

trees from nurseries. 
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Choosing a site for fruit trees 

Different trees grow better in different climates. The table below will give you some 

ideas of which trees will grow in your area. 

 

Table 10: Trees to grow in different areas 

VERY COLD AREAS 

(Has frost in winter and sometimes snow) 

NOT SO COLD AREAS 

(Has frost sometimes in winter and rarely snow) 

Apples, pears, peaches, nectarines, plums, 

almonds, grapes, cherries, apricots,  

pecan nuts and walnuts 

Apples, pears, peaches, nectarines, plums, 

almonds, grapes, cherries, apricots,  

pecan nuts and walnuts 

 
Also: figs, granadillas and citrus fruit (lemons, 

oranges, naartjies and grapefruit) 

Your trees will grow for a long time, so it is important to choose the right place.  

You need an area with: 

 well drained and deep soil; 

 that has enough sun (preferably a north facing slope); and 

 where fruit trees can be protected from wind. 

Choosing fruit tree varieties 

Each type of tree has many different varieties and you will need to choose a variety 

that is suited to your area and climate. Some varieties grow better in very cold areas 

and others in warmer areas. 

Another consideration for choosing a variety: Pollinators 

Here you will need two different varieties of the same type of tree. Thus two different 

varieties of apple tree for example. These are varieties that will specifically pollinate 

each other; not just any two varieties. For example you will need to plant a Granny 

Smith (green variety of apple) and a Golden Delicious (Yellow variety of apple) to be 

able to get fruit from BOTH varieties.. 

 They will help each other bear fruit, as they pollinate each other. The blossom of 

the one cultivar/variety will need to be fertilized by the pollen of the other 

cultivar/variety. They need to flower/blossom at the same time, and they need to 

be compatible, so that both types can bear fruit. 

 These trees must not be planted more than 30meters apart, so that the pollen 

can be transported from tree to tree with the help of bees and the wind. 

 You can plant 1 tree of one type (cultivar/variety) and 4-5 of the other, 

depending on which variety you prefer. This means that you can have more of 

one variety of tree, than another. 

 Figure 15: Which trees need pollinators? 

 Yes:   No: 

 Apples  Citrus 

 Pears  Mangoes 

 Pecans  Grapes 

 Some plums 

 Pawpaws 
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Interplanting fruit trees and vegetables 
Figure 16: Interplanting 

It is more natural for 

trees and other plants 

to grow together, 

rather than to stand 

alone. If you only plant 

one crop, insects will 

have a feast.  

Growing vegetables 

and other crops 

between your trees 

encourages ‘good’ 

insects that control the 

‘bad’ ones, and a 

better balance is 

maintained. 

 

It is possible to grow a 

mixture of other annual 

crops with your fruit trees, such as grasses (oats, annual rye grass) and legumes 

(vetch, lupins). These grow through winter and die down in early summer to provide 

mulch and compost.  

OR it is possible to grow permanent crops between your rows of trees. Here you 

would mix grasses (rye grass, fescue), legumes (clover, lucerne) and herbs (comfrey, 

chicory). These plants can be cut short regularly, and the cuttings can be used as 

mulch, compost or animal feed. A variety of species always attracts a variety of 

organisms that may help in pest and disease control. 

 

Pest and disease control for fruit trees 
Figure 17: Marigolds 

Growing healthy trees is a good starting point to combat 

pests and diseases. They are stronger and more resistant 

to insects and diseases. Use lots of compost, manure and 

mulch, and weed your trees regularly. 

 

Other ways to grow strong, healthy trees include: 

 

 Growing marigolds, leeks and comfrey nearby, 

deters insects. 

 

 Promote the presence of bees. Bees help to pollinate 

the flowers of the fruit trees, and thus to bear fruit. 
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 Promote the presence of insect predators (good insects). These insects live off 

other insects and provide a natural way to control pests (bad insects). These 

include ladybirds, lacewings, wasps, praying mantis, dragonflies and frogs.  

 

Figure 18: Insect predators 
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 Make up simple mixtures or brews that will get rid of insects and diseases 

– Garlic and onions sprays (deter most insects):  

Chop up 1 whole garlic or onion bulb. Soak it for 1 day in two teaspoons of 

paraffin. Add 0.5 litres of water and strain off the onion or garlic from the 

liquid. Add a medium bar of green sunlight soap and mix it in until it has 

completely dissolved. This will help to stick the mixture to the leaves of the 

trees. Dilute this mixture 1:10 with water and splash or spray on the tree. 

– Tobacco mixture:  

This should be used carefully as it is a strong poison and can kill bees and 

useful insects as well. Boil up 0.5 cup of cigarette ends or tobacco in 1 litre 

of water. Strain off the liquid and mix with 2 litres of water. Splash or spray 

on the tree. 

– Fruit fly traps:  

Fruit flies spoil fruit later in the season by stinging them and laying eggs 

inside the fruit. Small worms hatch in the fruit and make them rotten. Fruit 

flies like eating ripe fruit like plums, grapes and oranges, but you can use 

any sweet smelling fruit to make a trap. Fill a trap with some water mixed 

with fruit, water and sugar. The fruit flies will fly into the traps to feed and 

will not find a way out again. 

 

 Fruit flies can also be controlled by picking up fallen and rotten fruit beneath the 

trees every day. The fruit is collected in buckets of water, which will drown the 

small worms. The fruit can also be fed to chickens and pigs. It is important that the 

small worms do not make contact with the ground. They burrow out of the fruit 

into the soil and rest there to start a new cycle of fruit flies. 

 

Figure 19: Leaf diseases 

 

 Diseases such as mildew 

(a white powdery fungus 

on the  leaves, mostly on 

apples, pears and 

vines), black spot (little 

black spots on leaves 

and fruit) and leaf curl 

(mostly on peaches and 

nectarines), can all be 

controlled by dusting 

the trees and fruit with 

sulphur or copper-

oxychloride. These 

chemicals can only be 

obtained from 

gardening shops and 

some hardware stores. 
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Preserving and storing fruit 

Preserving fruit by drying, bottling or making jam is an excellent way of making your 

fruit useful for longer periods.  

 

Drying fruit 

No special equipment is needed for drying fruit, although some simple drying frames 

might help. Fruit is properly dry when no moisture can be squeezed out of it.  

 

Bottling fruit 

Bottling is a simple way of having sweet and tasty fruit available in your home 

throughout the year.  

You will however need to buy some good storage bottles to ensure the fruit does not 

go rotten. The best bottles are the preserving bottles with metal lids and rubber seals 

or other bottles with metal screw tops that can make an airtight seal. 

 

Figure 20: How to bottle fruit 

 

Making jam 

Fruit sets when boiled with sugar because of a substance inside the fruit known as 

pectin, which is released during boiling. Some fruits make jam more easily than 

others, because they contain more pectin. 

Good jam fruits: apples, plums, peaches and apricots. 

Some fruit will need extra pectin in the form of lemon juice (1 lemon /kg of fruit). 

These fruits include cherries, figs and grapes. 
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Deciduous tree: 

Deciduous trees shed their 

leaves every year (annually). The 

opposite of evergreen. Most fruit 

trees are deciduous. 

Secateurs: 

Pair of pruning clippers. 

The fruit production learning process 

Research outcome 5:  
The fruit production learning process. 

A fruit production learning and implementation process was implemented in a 

community called Potshini, close to Bergville in Kwa-Zulul Natal (2006-2007). This 

process was part of a larger rain water harvesting and intensive vegetable 

production programme implemented jointly through two organisation,; SSI 

(Smallholder Systems Innovation Programme at the University of Kwa-Zulu Natal) and 

the WRC (Water Research Commission – Project k5/1575/4: Participatory 

Development of Training Material for Agricultural Water Use in Homestead Farming 

Systems for Improved Livelihoods). 

 

During the learning process in the first nutrition workshop, each participant lists the 

crops and fruit that they would like to try and grow, to fill their nutritional gaps and 

enrich and diversify their diets. From this, a list is then compiled of fruit trees that 

people would like to order through the facilitator. These trees include deciduous 

trees that are ordered bare rooted from commercial nurseries in the Western Cape. 

They need to be ordered in time for delivery in early August. Other fruit trees are also 

sourced and provided (e.g. citrus and avocados). 

 

 

 

 

 

 

 

In July-August, a session is held on pruning of deciduous trees, such as peaches, 

plums, apples and pears. This session is held in a participant's garden. Secateurs, 

cutters and wound sealant is provided.  After a demonstration, participants have a 

go at pruning. During a theoretical session the facilitator explains the reasons for 

pruning and how it is done and gives a handout to participants. 

In August, a fruit tree planting workshop is held when the trees are delivered. 

Handouts are provided to participants, explaining how to plant fruit trees, both from 

bags and as bare rooted trees. Input is also given on how to care for fruit trees. 

In summer, a session is held around the growing of fruit from seed. Examples are 

brought and shown, for example, granadillas and tree tomatoes, and participants 

are provided with seed or small plants.  

A further session can be given on caring for fruit trees (ongoing composting and soil 

fertility, and pest and disease control), and on processing fruit. Handouts are 

provided to participants. 
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A granadilla in Mr Thabani 
Madondo's garden (Potshini), 

that he had grown from seed. 

 

 

 

 

 

 

 

This can be combined with a short session on preparation of the fruit fly bait (as fruit 

flies are the major pest problem in most areas).  

Inputs around fruit production are generally spread across a number of workshops to 

make sure that the topics are discussed during the right season and months of the 

year. Pruning for example should be done in winter, when the deciduous tress have 

lost their leaves. The points above describe a possible process. 

Comments on the fruit production learning process 

 

These sessions are generally fun and are appreciated by participants. Two small 

surveys to ascertain the adoption of planting and growing trees were carries out. The 

results are shown in Table 11 below. For the SSI (Smallholder Systems Innovation) 

project 28 gardeners were interviewed at random in the Potshini community. From 

the table you can see that 13 gardeners mentioned that they were growing trees. 

This represents 46% of the gardeners. These people were chosen for being gardeners 

only, not for whether they were part of the learning process. 

For the WRC (Water Research Commission ) project, 19 gardeners that were also all 

in the learning group and thus attended training sessions were interviewed. Of these 

19 people, 12 (63%) were growing fruit trees. The two surveys thus give an indication 

of the uptake of this innovation within the learning groups (WRC) and within the 

broader community (SSI). 

The gardeners were interviewed about eight months after planting their trees (WRC). 

63% is considered a good survival rate for the trees. This is much higher when 

compared with interventions where fruit trees are simply handed out within any 

learning or support process.  Group members had fruit trees that were still growing, 

eight months after planting. This is a good survival rate compared to what happens 

when fruit trees are simply handed out without any learning and support processes.  

Not all members bought trees, and a few forgot to water and weed their trees, or 

they were eaten by livestock or had to be removed again for cultural reasons.  
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Facilitator’s Note:  

The main effort in providing trees lies 
with the facilitator.  S/he has to find 
the trees, place the orders, arrange 

the transport and delivery and get the 
money from the participants.  This 

demands focus as the seasons have to 
be taken into account as well.  

Suitable trees for the area in question 
need to be found. 

The effort is well worth the service it 
provides to the participants! 

Table 11: Number of gardens where fruit trees were still growing 8 months after planting. 

Innovation 

SSI SURVEY WRC SURVEY 

No of innovators  

(divided by no of gardeners) 
% 

No of innovators  

(divided by no of respondents) 
% 

Fruit trees 13/28 46% 12/19 63% 

 

 

 

 

 

 

 

Two peach trees that were 
planted about 8 months 
earlier as bare rooted trees in 
a garden in Potshini. Hidden in 
the right hand corner is an 
apple tree. These trees grew 
very well indeed. 
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Small  l ivestock:  

This refers here to small animals that can 
be kept in a homestead garden. 

Such as chickens, ducks,  geese, rabbits 
and/or goats. 

4.5 Integration of small livestock 
Diversity and intensification of the garden through 
livestock 

Integrating small livestock production (chickens, ducks, geese, rabbits, goats and 

pigs) is important to be able to intensify and diversify the rest of your gardening.  

 

 

 

 

 

 

 

 

 

 

 

Why is integrating small livestock into homestead food gardening 
important? 

 

 Small livestock provide manure to the garden and are also important for human 

nutrition. People get meat and eggs from their small livestock.  

 

 Small livestock can be very destructive in vegetable gardens. It is much easier to 

keep them enclosed and bring food to them than it is to enclose your garden. As 

your garden is usually much bigger. It does however require extra work and 

diligence in feeding the small livestock.  

 

 If small livestock are roaming around, it is not possible to collect and use their 

manure in your garden. This is a valuable resource and worth keeping them 

closed in for. 

 

 If chickens and ducks are roaming around, it is also not possible to monitor the 

laying of eggs by the hens (ducks), as you need to go and search for the eggs. By 

the time you find the nests, you will not be sure how old those eggs are. Keeping 

the hens (ducks)enclosed, helps to know where the eggs are and makes it 

possible to collect some of the eggs to eat and leave some of the eggs for the 

hens (ducks) to hatch out. 

 

One way that to enclose your chickens (ducks or geese), but also makes it much 

easier for them to forage and get at least some of their own food, is to use a mobile 

shelter also called a‘chicken tractor’. 
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‘Chicken tractors’ or mobile shelters  

These are shelters for 20 or fewer chickens that you can move around your 

homestead. You can move the shelter to a fresh patch of grass or bushes or weeds 

every two to three weeks. A cheap, portable shelter (chicken tractor) can be made 

from wood and wire.  

 

The ‘chicken tractor’ or ‘mobile ark’ does not have a floor, to allow the chickens the 

freedom to scratch around wherever you place this shelter. Think about the following 

when you make the shelter: 

 

 The more lightweight it is, the easier it would be to move around. You can 

move it with the chickens inside, by lifting it up only slightly and ‘walking’ the 

chickens across to the new position you have chosen for your ‘chicken 

tractor’. This saves a lot of effort for you, and stress for your chickens, as you 

will not have to catch and release them every time you move the shelter. 

 

Figure 21: Examples of ‘chicken tractors’ 

 

 

 

Why is it called a ‘chicken tractor’? 

Chickens scratch over the soil like a tractor. It is a good idea to position the ‘chicken 

tractor’ where you want to develop your next vegetable bed. While scratching and 

scavenging, the chickens do an intensive soil preparation job for you, by: 

 loosening and aerating the soil; 

 fertilising the area through their droppings, and by scratching that into the soil as 

well; and 

 clearing the soil of bugs and pests that may damage your new plantings. 

 

You can move the shelter every two to three weeks, or as soon as your chickens 

have accomplished the job you wanted them to do in that portion of your yard. 
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You can protect your chickens cheaply as follows:  

 against rain and excessive sunshine, by roofing a portion of your ‘chicken tractor’ 

with thatch or a sheet of plastic; and 

 against wind, by tying some grass bundles to the side of the shelter that faces the 

prevailing wind direction. 

 

 

 

 

 

 

 

 

 

Chicken tractors 
covered with tarpaulin 
to protect chickens. 
Note: earth, logs and 
plastic around the 
base to prevent 
predators from 
getting into the 
chicken tractor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An important advantage of using a mobile shelter, is that you don’t have to spend 

money on expensive chemicals to disinfect it, because shifting it regularly prevents 

the build-up of conditions favourable for common chicken diseases. 
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Feeding chickens (Kagiso, 2003) 

Chickens can be let out of their shelters during the day to scavenge for some of their 

food themselves. Putting up a fence for a chicken run in which the birds will be 

placed is a good idea, but will add to your costs. Keeping them in a lightweight 

‘chicken tractor’ which you can easily move around, you can control and protect 

them (and your garden), while still giving them all the advantages of being able to 

scavenge. 

 

Besides water, chickens need four things (the four G's): Grain, Greens, Grit and Grubs 

 Grain:  

This is seed, like wheat, oats, maize, sorghum, soya or sunflower seeds. You can 

grow all these grains and let your chickens into the field when you have finished 

your harvesting. Maize is probably the best and cheapest grain to feed your 

chickens. 

 Greens:  

Greens keep chickens healthy. They will get greens themselves if you let them 

scavenge during the day, or you can feed them cabbage, comfrey, herbs and 

most kinds of fruit. They also like eating vegetable scraps. A good idea is to feed 

the chickens weeds from your vegetable garden.  

Remember that, just as with people, a greater variety of greens promotes better 

health for chickens. Such variety is easily achieved by growing and feeding them 

a variety of herbs, and many of these also have medicinal value. 

 Grit:  

This is small stones that chickens need to help them digest their food. They can 

collect their own grit if they have somewhere to scratch around, or if you let them 

out of their shelter, or if you keep them in a ‘chicken tractor’. 

 Grubs:  

Bugs and insects provide the chickens with most of the protein that they need so 

that they can grow. They need protein to make muscles in their bodies and to 

make eggs. Growing soya beans and feeding this to the chickens is another way 

to give them protein. If they are kept in a ‘chicken tractor’, they can help you 

clear a new planting bed of bugs, prior to planting.  

 

In winter you should feed them mash (bought food), because there are fewer insects 

and less grass for them to eat outside. 
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4.6 Suitability of the learning group and 
workshop approach for the really poor 
 

In this section we look at really poor or vulnerable families. Can they engage in the 

learning group process in a positive way, or do they need a different intervention, or 

a more focused one? 

Household visits to a few of the vulnerable families were conducted in Potshini (2006) 

to assess the impact of the gardening intervention for them and how this differed 

from some of the impact of the intervention for the other participants. 

Table 12: Impact of the learning group approach for the really poor 

Heartening points ‘Need more attention’ points 

The tower garden is an appropriate 

intervention for really poor people (see 

the section below for more information 

on tower gardens). 

The really poor families were unable to 

buy fruit trees; specific support for 

these poorer families is required. 

The food supplied by the garden is seen 

as very valuable. 

Their gardens are very small due to 

lack of resources and labour. 

Keeping seeds is possible e.g. mustard 

spinach and peanuts were kept. This 

means that there is seed for next season. 

This is very significant, because people 

cannot afford to buy seed and seedlings. 

Gardens were left for periods of time 

when things were really bad and the 

family could not focus. For this purpose 

it would be useful to promote plants 

that keep growing without being 

attended to, like fruit, wild spinach, 

pumpkins, comfrey, lucerne. 

Attendance of training sessions:  

One old lady came to almost all the 

sessions. Teenagers (child headed 

households) were encouraged to attend 

and permission for this was granted by 

the school. The schoolchildren 

themselves were included in the learning 

process, visited homesteads and joined in 

some of the workshops. 

Attendance can also be haphazard.  

The facilitator may need to identify  

vulnerable families upfront and visit 

these households during the training. 

Take the extra effort.  

 

Materials for experimentation (such as 

seed, manure, orange sacks for liquid 

manure, chilli and soap for sprays) are 

provided during the sessions. Therefore 

the household does not need to spend 

any cash to be able experiment with 

these new ideas. 

Vulnerable families tended to forget 

more of the information. A process of 

repetition at their homesteads could 

be a good idea. 
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Tower Gardens or Bag Gardens 

‘Bag gardening’ is a specific gardening technique that provides a small intensive 

food garden at the kitchen door, which can use grey water, and is easy to maintain 

once constructed. It became known in South Africa through contact with Kenyan 

examples.  

 

In its simplest form, it is an upright ‘gunny bag’ 

filled with a fertile soil mixture, with a porous 

core made down the centre to ensure that 

water distributes evenly throughout the soil. 

Vegetables are planted through holes made in 

the sides of the bag, and on the top surface. 

 

 

 

 

 

 

 

A recently planted bag garden. Another two weeks, 
and the cloth would be almost completely hidden by 
the extent of the plant growth in this bag!  

Note the sticks protruding from the centre of the 
bag. This creates a porous core from top to bottom, 
so that the water can soak through all the soil in the 
bag garden. 

 

 

In mountainous Lesotho, which has 

an effective growing season of only 

about three months, women carry 

their ‘gunny bag’ gardens indoors at 

night and during cold spells. This 

provides them with a source of 

vegetables when crops planted 

outside cannot survive the severe 

climate. 

 

 

 

 

 

Mrs Mahangu of Ndonga, Eastern Cape, 
can reach most plants in her Tower 

Garden without having to bend down 
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Two further variations of bag gardening are found in South Africa, namely:  

 The larger upright bag garden, in South Africa this is called a ‘Tower Garden’. 

Instead of a single bag, several bags are sewn together, or other suitable 

cloth like shade-netting is used, if available. The porous core is constructed of 

flat rocks. Tower gardens can increase the planting space fourfold compared 

to conventional ground level gardens;  

 The horizontal or ‘Flat Bag’ Garden, which is filled like the gunny bag, but 

placed down flat on its side. This obviates the need for a porous core; instead, 

it is watered by inverting a two-litre plastic cool drink bottle in the centre of the 

bag. The bottle supplies a slow trickle of water to the bag garden, and may 

take up to a week before it needs refilling. Up to fifteen spinach plants can be 

grown in each Flat Bag, which shows the intensive nature of production in 

these bag gardens. 

 

This ‘Flat Bag’ Garden belongs to Mrs Linda Ngatsane, Female Farmer of the Year 2007.  
Note the upturned plastic bottles (circled in red) for watering.  
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Gardeners were 
convinced: 

Vegetables can grow in 
soapy water! 

Making the most of grey water 

Grey water refers to water that had already been used for domestic purposes; such 

as washing of dishes and clothes. In many cases, water has to be carried from the 

nearest stand-pipe in plastic containers, not for the purpose of gardening, but for 

cooking and  washing. This water can successfully be re-used for growing 

vegetables. This is a way of saving water, especially as water is very scarce in most 

areas.  

Gardeners in Potshini were initially very skeptical that vegetables could be grown 

successfully with soapy water. However, the 

results speak for themselves and once they 

mastered the management of the system, the 

results were good, 

Every day the available grey water is poured into 

the Tower or Bag Garden. The soapy water is 

cleared out of the system by pouring two buckets 

of clean water into the column, once a week.  

One can also reduce the soap in grey water by 

spreading some wood-ash on the water surface and leaving it in a container 

overnight to settle before using it for the plants. 

 

This is lazy gardening 

One of the main attractions of bag gardening is that little labour or attention is 

required, and this appeals to all busy gardeners.  Once people have become 

familiar with the bag gardens, they prefer to position them right at the back door so 

that it is easy to pour the 

wastewater into the tower, 

and quick and easy to pick 

the vegetables needed for 

cooking.   

It is difficult to predict how 

much water is required: in full 

production, two to three 

20 litre buckets per week will 

be needed, while one 

bucket should suffice in 

winter.  If water forms a 

puddle around the bottom of 

the tower or bag, it is an 

indication that too much 

water is being applied and 

the obvious answer is to 

make a second tower!  

 

Participants in Potshini are 
planting spinach into the sides of 

the newly prepared tower garden. 
Tomatoes and onions will be 
planted on the top surface. 
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Facilitator’s Note:  

It is worth constructing a few tower gardens in an 
area as part of the learning group process. 

Participants can monitor the progress of these 
bag gardens and make their own conclusions 
about their usefulness. Construction of these 

gardens should be demonstrated and handouts 
made available. 

What vegetables can be grown? 

Bag and Tower Gardens are ideal for leafy crops, typically the various varieties of 

spinach, which are planted through holes made in the sides of the bag or cloth. 

Ideally, the holes should not be directly above one another, but should be staggered 

diagonally for more sunlight and space for root development. 

Tomatoes and onions can be planted in the top layer and, if crops require trellising, 

this can be provided by extending the vertical uprights and joining them with wire or 

string.   

Where possible, companion crops should be grown for biological control of disease 

and pests. Garlic and onions are particularly useful. 

 

 

 

 

 

 

Here Mrs Mdeltshe in Hlabisa 
(KZN, 2007) inspects her 

tower garden with Mr 
Madondo. He came from 

Potshini community in KZN to 
help construct and monitor the 

tower gardens.  
 

Notice the spinach planted in 
the sides and the taller 

tomatoes planted in the top of 
the bag.  
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