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Introduction 
This unit introduces you to concepts related to soil, fertility and water 
management. General concepts will be discussed. Then, through an exploration of 
balance and relationships, these concepts will be applied to a homestead 
gardening situation. 
 
 

Aims 
To understand the relationships between soil fertility and water use and be able to 
apply homestead gardening techniques that maximise resource use efficiency 
 
 

Learning outcomes 
By the end of Unit 3 you should: 
 

·  Have a basic understanding of soils and have the ability to assess appropriate 
management options. 

·  Have a basic understanding of plant nutrients their sources, availability and 
cycling.  

·  Have basic understanding of fertility enhancement techniques and be able to 
apply these in a gardening situation 

·  Have a basic understanding of garden plot or bed design options and be able to 
apply these in a practical situation. 

·   Have an understanding of farmer experimentation 
 

 
 
Learning 
outcomes  

 
Time for 
assignments 

 
Assessment criteria 

 
Done 
��� �  
Can’t 
do it ��� �  

Have a basic 
understanding of soils 
and have the ability to 
assess appropriate 
management options. 

 
 
 
1) 8hrs 
2) 6hrs 

 
Successfully completing class work and 
individual assignments: 
1) Bottle test for soil composition 
2) Soil pit with assessment of depth, 
structure and texture 

 
 

Have a basic 
understanding of  
plant nutrients their 
sources, availability 
and cycling.  

 

 
 
3) 16hrs 
4) 5hrs 

 

Successfully complete class work, 
group and individual assignments: 
3) Phosphate and liming experiment 
4) Mulching experiment 

 
 

Have basic 
understanding of 

 
 

Successfully complete class work, 
group and individual assignments:  
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fertility enhancement 
techniques and be 
able to apply these in 
a gardening situation 

 

6) 16hrs 
 

 

6)Practical soil fertility enhancement 
techniques  

 

Have a basic 
understanding of 
garden plot or bed 
design options and be 
able to apply these in 
a practical situation. 
 

7) 12hrs 
 

 

7)Choose and implement a bed design  
 

Summary of learnings      8) 2hrs 8) Summary of learning regarding soil 
and water 
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1. Understanding soils  
 
Introduction  
Different soil types hold different amounts of water. They vary in structure, 
texture and depth. They contain minerals from broken down rock. 
 

Healthy soil is living soil. It has many different species living and working in it. 
Living soil is a mixture of many things:  
·  Sand, silt of clay, which are types of soil 
·  Organic matter like leaves, grass, manure, 
·  Inorganic matter like rocks and silica, 
·  Minerals such as potassium 
·  Air and water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Soil Texture and Soil Components 
Soil is made up of individual particles or clusters of particles, with small spaces (pores) 
between them containing air and water. A good soil has pores of many different sizes, 
large and small. It contains many living organisms. 
 
Soil is a mixture of sand, silt and clay. It also contains mineral salts, organic matter, 
water and air. 
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SAND 
Sand has large particles. It feels coarse or rough between the fingers. Water easily 
infiltrates a very sandy soil because of the space between the grains. Sandy soil does not 
stick together; it erodes easily and dries out easily. It does not hold onto soil nutrients. 
 
SILT 
Silt is fine sand Silt holds water and plant foods/nutrients 
better than sandy soil. It is easily washed out of the soil into 
rivers and dams. 
 
CLAY 
Clay consists of very tiny particles. They are so small that 
you cannot feel them with your fingers. That is why clay 
feels slippery and sticky. There are very small pores or 
spaces between the particles. The particles stick together in 
lumps or clods. Clay holds onto water and nutrients in the 
soil.  Certain types of clay will swell when they are wet and 
shrink and crack when they are dry. They can be difficult to 
work with.  
 
The best soils are called LOAMS and are equal mixtures of 
sand, silt and clay. 
 
MINERAL SALTS 
These salts can be visible ( in the form of crystals, powder or 
granules) or invisible (dissolved in the water). They can also 
be combined with organic matter. Ashes spread on the 
ground are visible salts, as are fertilizer granules or crushed 
shells. When it is dry these salts remain on the ground. As 
soon as it rains some of these salts dissolve and are carried 
away between the soil grains. 
 
LEACHING : the water moving through the soil dissolves 
and removes the salts to layers lower down.  

 
 
 
 
 
 
 
 
 
Left: The picture shows the 
movement of water and minerals 
in the soil (from Ways of Water) 
 



Unit 3: Fertility: maximise efficiency of soil and water resources  
 

 

 
 

How to tell your soil type 
 
 
 
 
 

 
 
 
 
  
 
 
 
 

FACILITATION TOOLS FOR VISUALIZATION AND 
DISCUSSION 
Demonstration: Soil type 

·  We want to be able to touch, see and smell soils so that we 
can use our knowledge to discuss different soil types.  

·  We want to use peoples’ own ways of distinguishing 
between soils and their own management practices as the basis 
for our discussions. 

·  We can use the bottle  and soil sausage tests below to guide 
a discussion on soil types, their characteristics and good and 
bad management practices 

·  As facilitators we can augment the local knowledge with 
our more formal information after the initial discussions 
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1. What Materials do I need?  
 

For the bottle test; You will need three clear plastic or glass bottles (for each small 
group), such as 1 liter coke bottles, with lids. You will also need handfuls of three 
different types of soil from the area or of the three main soil types there are. These 
can be collected from the river (sand), low lying wet areas(clay) and good cropping 
fields (silt) 
For the sausage test; You will also need at least three types of soil (about a hand 
full of each, and some water.  
 

2. How do I start the exercise? 
Hand out the pages that describe how to do the bottle and sausage tests 
Explain that we will be playing with soil to see the different kinds 
Ask the group to write down all their comments on the soil type, how this soil 
behaves and how it is managed by people 
 
Then, divide your learning group into small groups and instruct them to place the 
different soil types into the bottles, fill them with water and watch what happens. 
Explain that the soil will settle in different layers over time and that their task is to 
work out what those layers are and what they mean. 
 
Then, while they are waiting for the bottles to settle, they can do the sausage tests. 
 

3. What other information can I discuss? 
Discuss with the group as a whole, once each group has reported back, the 
significant information coming up. This will/could include the difficulties of managing 
certain types of soil, good management practices for different soil types, which 
crops are grown in which soils, how these crops are grown etc 
 
You can then discuss the principles of building a good soil if the one they are 
working with is not satisfactory. This will include issues such as water holding 
capacity, aeration, microbial life and acidity. 

 
4. How long will this exercise take? 

It will take about 1.5 hrs to facilitate 
 

5. What other facilitation tools can I use? 
You can use the splash and infiltration demonstration to discuss the issues of water 
holding, aeration and fertility. 
 
You can use drawings to depict deep and shallow rooting and how this affects the 
size of plants  
 
You can use a transect walk in field where people distinguish between plants 
growing well and ones that do not and note the differences in the soil type. Carry a 
spade and dig down to see where the roots are and where the water is. 
 



Unit 3: Fertility: maximise efficiency of soil and water resources  
 

 

Telling through touch 
You can tell how much sand, silt or clay is in your soil by how it feels. Wet 
some soil and roll it into a ball between your hands. Then roll this ball into a 
sausage. You can tell what kind of soil it is by looking at the table below. 
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Telling through looking 
 
TESTING YOUR SOIL  
1 

  
Fill a bottle a third full of soil. Almost fill the bottle with water and shake 
vigorously for several minutes to separate the soil grains. Leave the bottle to 
settle and not what takes place hour by hour. 
 
The substances settle in layers, the heaviest at the bottom and the lightest on 
top. Some particles float on the surface. Others remain suspended in the water. 
- Some substances are lighter than water and float on it’s surface. They are 
pieces of organic matter such as leaves, seeds, fruit or insect litter and fungus 
spores 
- Other heavy elements such 
as gravel, pebbles and sand 
quickly fall to the bottom. 
- The finer elements then 
accumulate; first the silt, 
followed by the fine and very 
fine clay. These layers vary in 
consistency and colour. 
- The layer of water above the 
settled material remains 
cloudy for a long time. It 
contains clay particles so fine 
that they stay suspended in 
the water. 
 
If  some salt crystals were 
added to the soil before the 
bottle is shaken, we notice 
that they have now 
disappeared. They have 
dissolved in the water and 
can no longer be seen. Some 
soil components are visible 
and others are invisible. 

 

Soil Structure2 
                                                 
1 From: Ways of Water: Run-off, irrigation and drainage. Tropical Handbook. By H. du Preez and P De 
Leener. 1992. CTA. (Technical centre for Agriculture and Rural Co-operation. Wageningen, The 
Netherlands. 
From:CEPD. Land Care Unit 2:  Land Use Assessment and Design. Soils.pges 31-44 2004. Centre for 
Adult Education, UKZN 
2 From: Ways of Water: Run-off, irrigation and drainage. Tropical Handbook. By H. du Preez and P De 
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Soil structure tells us how the soil particles are mixed or grouped together. It also tells us 
how well the smaller particles stick together in clusters. It influences how easily water 
and air (and plant roots) can move through the soil.  

The structure depends on: 
 

·  The type  and proportion of the different materials that make up the soil 
and 

·  The way in which the soil was worked by tillage implements, water and 
micro-organisms. 

 
Soil structure plays a critical role in soil water management. The fact that organic 
materials and minerals are mixed together creates a kind of balance between the 
forces: 
·  In a sandy soil the presence of organic matter and humus promotes water 
retention. The soil will not dry out so quickly, 
·  In a clayey soil the presence of organic matter is good for drainage because it 
creates water channels in the soil. 
Soil structure is observed in the field by sight and by touch. 

 
Structureless Soils: 
Here the grains of sand or silt are not bound together. A dry structureless soil will slip 
through your fingers like sorghum grains when they are poured into a container. These 
soils are infertile unless they are rich in humus. They are unable to hold water and are 
easily leached as the water flowing through carries away mineral salts in large quantities. 
These soils are susceptible to water and wind erosion as there is no sticky matter to keep 
them in place 
Compact Soils: 
These soils contain a lot of clay. They are sticky when wet. Compact soils are not easily 
worked by men or plants. The plants must expend a lot of energy to make their roots 
penetrate this type of soil. When they dry out they harden so much that neither roots not 
farm implements can penetrate them. The contract and cracks appear.  
 
Granular or aggregate Soils: 
These soils are composed of a mixture of well proportioned elements. It is divided into 
little clods which in turn are divided into crumbs in which the coarse granules of sand 
and gravel are stuck together by clay, humus and minerals. Between the crumbs there are 
cavities and free spaces where water and air can circulate.  
 
The crumbs are formed by everything working in the soil, such as roots, micro-
organisms, implements, earthworms, moles, ants and termites. These soil workers are 
forever moving material in the soil, decomposing it and producing it.  

 

INDIVIDUAL EXERCISE: Soil pit for texture, structur e and 
depth 

                                                                                                                                                 
Leener. 1992. CTA. (Technical centre for Agriculture and Rural Co-operation. Wageningen, The 
Netherlands. 
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1)  First look at the general environment and soil characteristics. How are the plants 
growing? Are they all the same? Describe the differences. What does the soil look like? 
Is it cloddy, sandy or granular? What colour is it? Can you see any organic matter or 
humus in or on the soil. What life forms can you find that are working the soil? Describe 
them and give an idea of what you think they are doing in the soil in terms of moving 
material, decomposition and production. Make drawings of your life forms (or take some 
pictures if that it possible.  
 
2) Dig a pit about 40-50cm wide and 40-50 cm long. Keep in digging until there is a 
change in soil colour and consistency (ie when you move from the top-soil into the sub-
soil). Now do the following activities: 

1) Check and record how deep your topsoil is 
2) Check for root growth and give a comment.  
3) Are there any impermeable layers in between the top soil and subsoil. 

Describe what they look and feel like 
4) Use the texture assessment table to assess the texture of your top soil and 

subsoil. Include the % clay in each 
5) Describe the structure of your top and subsoil. Does your soil come out in 

clods or is it crumbly?  
6) Give an opinion of the ability of your top soil to support plant growth and what 

effect the subsoil will have. Give an indication of what can be done to overcome some of 
the restrictions  
Time: 5hrs 
Marks:20 marks 

 
FARMING PRACTISES AFFECTING SOIL STRUCTURE 
Soil structure can be improved by good farming practices and crop rotation.  
 
Harmful practices: 

·  Too much water, too often; (Permanent flooding); because the soil organisms and 
plants are choked for lack of air. 

·  The unnecessary poisoning of the soil by chemical products such as pesticides 
and fertilizers 

·  Over-activity of microbial life cause by ashes of burning vegetation or by mineral 
fertilizers that have been badly assimilated in the soil. After the initial stimulation the 
micro-organisms die of lack of food. It can be compared to a grassy enclosure where 
too many goats for example, are fenced in, with the result that the herd quickly 
declines for lack of fodder.  

·  Heating of the soil surface through fire or prolonged sunlight. The ground dries 
up and micro-organisms are killed.  

·  Destruction of the crumbly structure of the soil through splashing of raindrops on 
bare soil and through the frequent passage of heavy, wheeled machinery 
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Above: A picture showing the potential destruction of soil structure through incorrect 
watering. 
 
 
Practises which improve structure; 

·  Erosion and run-off control. 
·  Adapted tillage 
·  Fallow intervals: here various plant species grow naturally on the plot, re-
occupying and filling the ground space which is unexploited during cropping. After 
some years, badly structured soil can improve greatly. 

·  The cultivation of soil enriching crops: species high in biomass, or green manures 
·  Spreading of animal manure or compost 
·  Structure benefits when the soil is occupied by the roots of many different plants  
because 

o They move the soil 
o They create a network of living matter which dies and rots to create humus 
o When the roots die the leave tunnels which improve the porosity and 

drainage of the soil 
o They help to control leaching and hold large quantities of minerals in the 

soil. 
·  Burying organic matter, straw and manure is worthwhile. Producing humus with 
its effect on fertility and soil moisture is an essential part of soil water management. 

 
 
 
 
 
 
 
 
 
 
 
 
Above are two examples of how one can incorporate organic matter into the soil. the 
pictures show how fertility trenches are made. 
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(We would need still to add line drawings of the splash and infiltration demonstration and maybe 
some photos of an actual demo) 

FACILITATION TOOLS FOR VISUALIZATION AND 
DISCUSSION 
Demonstration: Splash and water infiltration, soil depth 

·  We want to be able to see the difference that different 
management practices make in how the soil responds our more 
formal information after the initial discussions 

·  We want to show how mulch can reduce the splash and 
compaction of soil 

·  We want to show how organic matter in the soil assists in water 
holding. 

1. What Materials do I need?  
You will need a reasonably flat space where you are allowed to dig, that is typical of the gardens or 
fields in the area. You will need a spade, a bag of compost, a bag of mulch, a large 20 liter bucket 
and a one liter container. 
 

2. How do I start the exercise? 
Prepare the demonstration before you start the session; mark out four equal sized plots about 45-
45cm each: 

·  Leave the first square as is 
·  Place mulch on the 2nd square 
·  Dig over the 3rd square to one spade depth and place mulch on top 
·  Dig over the 4th square to one spade depth, incorporate a lot of compost and place 
mulch on top. 

 
When you come to do the demonstration place, pieces of white A4 paper next to each little plot.  
This paper will get wet and muddy if water splashes on it. 
Now, take your one liter container and ask people to count with you how many containers is needed 
for each little plot before the water runs off the plot onto adjoining land. Pour the water from the jug 
from a standing position. 
 
What usually happens is that the water runs of the 1st plot with the 1st jug of water poured on and 
that a lot of water splashes onto the paper. For the 2nd plot with mulch it will take about 2 jugs before 
water runs off, for the 3rd plot it will take about 5 jugs and for the 4th plot you are usually still pouring 
after 10 jugs! 
 
Ask the group to discuss what they have seen and what this may mean for their gardening. 
 

3. What other information can I discuss? 
Here you can then introduce the farmer experimentation process, so that participants can go home 
and try a specific intervention in their own gardens. 
 
You can also use this exercise to introduce the idea of having deep soft soil that is fertile.  

 
4. How long will this exercise take? 

It will take about 1 hr to facilitate 
 

5. What other facilitation tools can I use? 
A demonstration of digging and filling a trench bed can fit in well.  
The making of compost or other bed designs can follow on.  
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 2. Soil fertility 
 

Soil Nutrients3 
Soil nutrients are mostly made up of chemicals and minerals. These minerals 
mostly come from base rocks, decomposed organic matter and some chemicals 
are taken from the air by plants and fixed in the soil (e.g. nitrogen is fixed by 
plants called legumes, such as beans and peas). 
 
The following nutrients play an important role in the growth and health of 

plants: 
N= Nitrogen:  Essential for the growth of leaves and stems 
K= Potassium: Increases disease resistance and quality of fruits and grain 
P= Phosphorus: Promotes early maturity and root growth 
Ca= Calcium: Essential for plant cell division 
S= Sulphur: Used by the plant to make amino acids, proteins and vitamins 
Fe= Iron: Helps in chlorophyll formation the process whereby plants convert 

sunlight into green matter) 
Si= Silica: Helps plants to absorb sunlight and fight fungal diseases. 
 
Nutrients move from the soil through the ecosystem in a cycle; plants absorb the nutrients 
through their roots, animals eat the plants, the manure and decomposing bodies are eaten 
by soil micro organisms that create soil nutrients for plants. A natural farmer works with 
this cycle by always trying to increase organic matter and micro organisms in the soil. 
 
Below is a diagram of how nitrogen is cycled through nature 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
3 From:CEPD. Land Care Unit 2:  Land Use Assessment and Design. Pges 5-52 2004. Centre for Adult 
Education, UKZN  
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Nitrogen 
1. How do you know if your soil needs more nitrogen ? 

You will know your plants need more nitrogen when the leaves are turning yellowish, 
instead of being a strong bright green. 
 

2. How can you add nitrogen to your soil? 
Nitrogen is found in most manures (cattle, sheep, pig, goat, chicken and rabbit). There is 
more nitrogen in chicken and goat manure. These must be dried before being used in the 
garden, otherwise they can be too strong and burn the plants. 
 

3. Nitrogen is also found in legumes 
Legumes are plants that form nodules or little knots on their roots. These 
nodules “fix’ nitrogen form the air so that the plant can take it up 
through its roots. There are micro-organisms in the roots that help to fix 
the nitrogen. Thus, legumes make their own nitrogen. After the roots of 
the plant die, the nitrogen is released into the soil and can be used by 
surrounding plants.  

 
Phosphorus 

1. How do you know if your soil needs more 
phosphorus? 

You will know your plants need more phosphorus when they do not 
grow fast, as they should. The leaves may also start to show unusual red 
or pinkish colours, especially around the edges. If your plants are small 
and will not grow, even if compost or manure is added, then you almost 
certainly have a sever phosphate deficiency. This can also be caused by acidity in the 
soil. 

 
2. How can you add phosphorus to your soil? 

Most of the soils in South Africa are poor in phosphorus. It is slightly difficult to add 
phosphorus to the soil in an organic way, as most of the sources are somewhat tricky to 
work with. They include urine, bone, hair, feathers and blood. Usually we add these as 
ingredients to compost. 
 
Natural rock phosphate can be added directly to the Soil. This is also not easily available. 
 
Another good source of phosphorus is bone-meal. You can usually buy this from and 
agricultural supply store, but it is not cheap. 
 
One other way to add phosphorus to your soil is to place bones in a fire for a few hours. 
You can then grind them into a powder more easily. This powder can be spread on your 
garden beds or your compost heap. 
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Potassium  
1. How do you know if your soil needs more potassiu m? 

You will know your plants need potassium when  your plants become brittle and the leaf 
edges become brown and dry.  When fruit do not form properly, you should also suspect 
a lack of potassium. Other signs can be hard to distinguish. One of these is a yellowing 
around the veins of the leaves. This could also be caused by diseases- so it is difficult to 
be sure. 
 

2. How can you add potassium to your 
soil? 

Good sources of potassium are chicken manure and fresh 
wood ash. Never use ash from coal as this is very 
poisonous to the soil and plants. Another good source of 
potassium is a plant known as comfrey. This plant has 
large hairy leaves and grows in wet shady places. The 
leaves contain a lot of potassium. These can be used to 
mulch your vegetable beds and also to make liquid 
feeds/manures for your plants. 
 
 

 

Soil Acidity  
1. What is soil acidity? 

The minerals, or nutrients needed by plants to grow are dissolved in the water inside the 
soil. This is a bit like slat or sugar dissolved in a glass of water. 
 
Soil acidity is when the soil is sour. It is a bit like a glass of water that has vinegar 
dissolved in it. In places where it rains a lot some of the minerals can be washed out of 
the soil. The soil then becomes acidic. The use of chemical fertilizers over a long period 
of time can also make the soil acidic.  
 
If there is to much acid in the soil, some minerals or plant food will dissolve too quickly 
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and the plants can not use them.  Other minerals will not dissolve at all- so again , the 
plants can not use them. Phosphorus is one of the minerals that can not be used by plants 
when the soil is acidic, even if it is present in the soil 
 

2. How do you know if your soil is acidic? 
You will know your soil is acidic if you provide compost or manure for your plants and 
enough water, but they still do not grow. The plants remain small and stunted.  
 

3. How will you solve the problem of acidity? 
It is possible to make the soil less acidic by adding a lot of compost and other organic 
matter to the soil over a period of a few years. 
 
The only practical and reasonably quick way of dealing with soil acidity is to add lime to 
the soil. Lime can be bought and is either a white powder or grey granules.  
 
Usually lime is added 2-3 months before planting as it is slow acting in the soil. It needs 
to be dug into your soil , at least as deep as the roots are growing. For vegetables, this is 
30-60cm deep. For field crops like maize and sorghum that have deep roots, this is from 
60cm to 1 meter deep.  
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

FACILITATION TOOLS FOR VISUALIZATION AND 
DISCUSSION 
Experimentation: Soil Acidity; use of phosphorus and lime 

·  We want to be able to assist participants to design and manage 
their own small experiment in their own garden 

·  This experiment will test whether there is a lack of phosphorus 
and or lime in their soil 

·  The experiment will show the results of addition of lime and 
phosphorus in terms of the growth of plants. 
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Here is an example of what your experimental plan would look like 
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Below is an example of how you can record your results 

 

 
 



Unit 3: Fertility: maximise efficiency of soil and water resources  
 

 

Soil biology 
 
Soil biology is the living micro organisms and other creatures in the soil. A healthy soil is 
alive with organisms, fungi, bacteria, worms, insects and small animals. Compost, 
organic mulch,  manure and decomposing plant roots degenerate and are quickly recycled 
into humus. Humus is an important source of many nutrients 
Humus also 

·  generates porous soils and stabilizes soil structure 
·  helps retain water in the soil and prevents nutrients from leaching out of the soil 
·  prevents soil loss from wind and water erosion 
·  generates high levels of beneficial soil organisms, especially earthworms 
·  regulates soil temperature 
·  and opens up small channels for seedling roots to follow into the soil. 
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Nutrient fixing plants 
  
Plants are some of the most important sources of soil nutrients. Plants can either fix 
nutrients into the soil, like legumes, or they can take nutrients form the sub-soil into the 
leaves and fruit, which then fall onto the ground and the nutrients decompose into the 
topsoil. The natural farmer uses cycles of plants and animals to build soil nutrients, rather 
than expensive chemicals which destroy the soil biology. 
 
Below is a table with some common examples of good garden plants that assist with 
nutrient cycling. 

 

NITROGEN 
Legumes fix nitrogen 
from the air through 
their roots into the soil 
 
 
 
Clover 
This occurs naturally 
on nutrient rich clay 
soils.  
 
 
 
 
 

 

Lucerne 
 
This is a long living 
legume. It is good feed 
for livestock and 
chickens 
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Some plants 
accumulate nitrogen in 
their leaves 
Stinging nettle 
This plant also 
accumulates silica, 
calcium, iron and 
potassium and is a great 
all round fertility 
enhancer 
Grows wild in forests 
and wet areas. Can be 
grown easily, but 
beware the sting! 

 
PHOSPHORUS: 
 
Comfrey 
Also accumulates 
Potassium, Calcium 
and Nitrogen in their 
leaves 
This is a great plant for 
liquid manure 
It is also an important 
medicinal herb is 
known as knit bone, 
clears chest ailments 
and skin conditions  

Dock 
Generally is a rather 
difficult weed, as it has 
long, strong roots and 
seeds prolifically. Keep 
in check. 
 
It also accumulates 
Nitrogen and Potassium 
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POTASSIUM: 
 
Yarrow 
This is a useful garden 
herb, used liberally in 
compost, for mulching 
and for inter planting as 
it is not too 
competitive. It is a 
good ground cover 
around fruit trees. 
 
It also accumulates 
Phosphorus 

 
 
 
 

3. Soil building techniques 
 

Introduction 
There are a number of different ways in which soil can be improved or built up to have 
good depth, fertility and water holding capacity. It does not matter whether you start with 
a good soil, or a really bad soil – it can be managed to provide optimal growth of your 
plants! 
 
Some techniques include mulching, using manure, making and using compost, liquid 
manures/teas, earthworm castings, using legumes and cover crops 
 
Bed design is important also in that organic matter is included in the beds in particular 
ways to maximise fertility, depth and water holding capacity.  
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Mulch 
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Group Activity  
Aim: To design a mulching experiment that can be taken home by each 
participant and tried out 

Instructions 
Form small groups 
Read through the following experimentation plan 

Then design together an experiment in mulching that each person can try at home. Present these 
plans to plenary 
You will need to record your results and come back to the class to report your results. 
 
Time 5hrs 
Marks:20 
 

 
 

FACILITATION TOOLS FOR VISUALIZATION AND 
DISCUSSION 
Experimentation: Mulching 

·  We want to be able to assist participants to design and manage 
their own small experiment in their own garden 

·  This experiment will test the effects of mulching on plant 
growth 
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Manure  
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Compost  
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Legumes and cover crops 
 
A cover crop is usually a legume (nitrogen fixer) that grows quickly and spreads over the 
soil.  
 
Cover crops improve the soil in various ways: 

·  They protect the soil from wind and water erosion 
·  They prevent the soil from being compacted by heavy rain and  allows the 
rainwater to soak into the soil 

·  They catch nitrogen from the air into their roots. This nitrogen remains in the soil 
when the plants die 

·  When the cover crop is ploughed into the soil, it adds organic matter and 
improves soil structure. 

 
Cover crops can either be grown prior or after the main crop is planted in a bed/plot/field 
or it can be grown as an intercrop  
For example: 

·  In summer, maize can be intercropped with lucerne, cowpeas and beans 
·  In winter, cabbage can be intercropped with vetch or clover. 

 
Examples of legumes that we often grow are; 
- ground nuts 
- cowpeas 
- beans (including soya beans) 
-peas 
 
There are less common crops and also many long living 
plants and small trees that fix nitrogen. Some examples are 
chickpeas, mung beans, lentils, pigeon peas and tree 
lucerne.  
 
Some legumes are grown only as green manures and are 
not used for food for humans. They make very good animal 
feeds though!! These include lucerne, clover, hairy vetch 
and lupins.  These give  lot more nitrogen to the soil than 
our food plants, because we dig them into the soil when 
they are still green. This is why they are called green 
manures.  
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Introduction to worm farms 
 

 
 
 



Unit 3: Fertility: maximise efficiency of soil and water resources  
 

 
 

Individual Activity  
 

Aim:  To learn how to use soil fertility techniques including 
composting, liquid manures, improved kraal manure, cover crops and 
worm castings 
 
 
Instructions 

1) You will need to build a compost heap and record the process. 
2) You will need also to prepare a liquid manure (animal or plant) and record the 
process. 
 
To record your process, you will need to write a report with photographs to show 
your progress. 
3) Then you will need to choose between setting up a small worm farm and 
establishing a cover crop  
 
Establishing a worm farm 
(See instructions given under the worm farm section) 
 
Cover Crops 
1) Choose a good potential cover crop for your area (take into account which legumes 
you know, what the season is and how you want to use this legume – as an inter crop or 
on its own) 

2) Prepare an area of your land for the crop and plant it. Take photographs of the 
process, from preparation, until the cover crop is growing. 

3) Write a report about your cover crop and include the photographs 

Make sure you answer the following questions; 

 1. What cover crop did you use? 

 2. What season is the cover crop suitable for? 

 3. How did you prepare the land? 

 4. What was on the land before the cover crop? 

 5. What system did you use? Inter cropping or a cover crop on it’ s own 

 6. What are you going to do with the cover crop when it starts to flower? 

 7. Did you experience any problems? 

 8. What are you going to plant after the cover crop? 

 9. What are the advantages of a cover crop for you? 
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4. Bed design 
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Bed design for water conservation 
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 Individual activity  
 
Aim : To practice how to choose a bed design for a particular situation and 
implement that design  
 
Instructions: 
1. Choose on of the bed designs described in the preceding section to implement 
at your home or with a group of people  
2. Think through why you are to use this design as compared with the others and 
make at least three comments about your choice 
3. Implement your bed design step by step and make comments about what 
happened and how you found the process. If possible include line drawings and 
or photographs with your description. 
4. Would you change how you make this type of bed in the future? 
 
Time:12 hrs 
Marks:30 

 
5. Summary of principles for sustainable soil 
management 
 

1. Minimise damage to the soil while clearing.  
2. Disturb the soil as little as possible.  
3. Support a stable soil structure 
4. Aerate the soil  
5. Provide drainage 
6. Plan for deep and shallow root systems 
7. Provide ground cover for bare ground to minimize erosion and help retain 

moisture 
8. Provide nutrients by recycling minerals in the soil 
9. Encourage natural areas to develop for pest control and indigenous micro 

organisms 
10. Integrate livestock 

(from Production Without Destruction4) 
 
 
 
 

                                                 
4 Vukasin,H.L et al.1995.Production without destruction: A manual for trainers and a reference book for 
those practicing natural or organic farming. Natural farming Network, Zimbabwe. 
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Individual Activity  
Aim: To summarise some of the detailed learning thus far and apply some of the 
information to your context.  
 
Instructions 
1. Read through the 10 points given above 
2. for each statement give at least one example of how you would fulfill that 
statement in your garden  
3. The give at least two examples of what you would use 
 
Time: 2-3hrs 
Marks:15 
 
 


