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Before we start…
Dear Learner,
This Learner Guide contains all the information to acquire all the knowledge and
skills leading to the unit standard:
Title:
US No:

Demonstrate an understanding of the basic concepts of sustainable farming systems
116157

NQF Level:

1

Credits:

4

The full unit standard is attached at the end of this Learning Guide. Please read the
unit standard at your own time. Whilst reading the unit standard, make a note of
your questions and aspects that you do not understand, and discuss it with your
facilitator.
This unit standard is one of the building blocks in the qualifications listed below.
Please mark the qualification you are currently doing:
Title

ID Number

NQF Level

Credits

National Certificate in Animal Production

48970

1

120

National Certificate in Mixed Farming Systems

48971

1

120

National Certificate in Pant Production

48972

1

120

Please mark the learning program you are
enrolled in:
Your facilitator should explain the above
concepts to you.

Are you enrolled in a:

Mark

Yes

No

Learnership?
Skills Program?
Short Course?

You will also be handed a Learner Workbook. This Learner Workbook should be
used in conjunction with this Learner Guide. The Learner Workbook contains the
activities that you will be expected to do during the course of your study. Please
keep the activities that you have completed as part of your Portfolio of Evidence,
which will be required during your final assessment.
You will be assessed during the course of your study. This is called formative
assessment. You will also be assessed on completion of this unit standard. This is
called summative assessment. Before your assessment, your assessor will discuss
the unit standard with you.

Enjoy this learning experience!
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How to use this guide …
Throughout this guide, you will come across certain re-occurring “boxes”.
These boxes each represent a certain aspect of the learning process, containing
information, which would help you with the identification and understanding of these
aspects. The following is a list of these boxes and what they represent:
What does it mean? Each learning field is characterized by unique terms and
definitions – it is important to know and use these terms and definitions correctly.
These terms and definitions are highlighted throughout the guide in this manner.

You will be requested to complete activities, which could be group activities, or
individual activities. Please remember to complete the activities, as the facilitator will
assess it and these will become part of your portfolio of evidence. Activities, whether
group or individual activities, will be described in this box.

Examples of certain
concepts or principles to help
you contextualise them
easier, will be shown in this
box.

This box indicates a summary of
concepts that we have covered, and
offers you an opportunity to evaluate
your own progress and / or to ask
questions to your facilitator if you are
still feeling unsure of the concepts listed.

My Notes …
You can use this box to jot down questions you might have, words that you do not understand,
instructions given by the facilitator or explanations given by the facilitator or any other remarks that
will help you to understand the work better.
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
..................................................................................
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What will I be able to do?
When you have achieved this unit standard, you will:
 be able to recognize the basic concepts of sustainable farming practices and be

able to perform basic tasks in applying sustainable farming practices.
 be well positioned to extend your learning and practice into other areas of natural
resource use and farming systems.
 understand the environmental context of sustainable agricultural production.

Learning Outcomes
You must be able to demonstrate a basic knowledge of:
 Basic concepts of sustainable farming systems,
 Basic environmental patterns and processes.
 Elementary comprehension of farming systems and designs.
 Measurable indicators of sustainability.
 Local veld types and the importance of the carrying capacity of local veld types.
 Local weather and climate and basic local ecosystems.
 Importance of biodiversity in local farming systems.
 Basic input sources, markets (local and other) and income sources on a farm.
 Needs and aspirations of local communities.
 Social, economic and ecological indicators.

Let’s Talk about Farming Systems!
Agriculture has been a part of human activity since the early stages of the
development of the human race. Agriculture is regarded as a business; it is also the
main source of economic livelihood especially for the majority of poor people.
Agriculture has changed dramatically, especially since the end of World War II. Food
and fibre productivity soared, due to new technologies, mechanization, increased
chemical use, specialization and government policies that favoured maximizing
production. These changes allowed fewer farmers with reduced labour demands to
produce the majority of the food and fibre in South Africa. Although these changes
have had many positive effects and reduced many risks in farming, there have also
been significant costs. Prominent among these are topsoil depletion, groundwater
contamination, the decline of family farms, continued neglect of the living and
working conditions for farm labourers, increasing costs of production, and the
disintegration of economic and social conditions in rural communities.
A growing movement has emerged during the past two decades to question the role
of agriculture in promoting practices that contribute to these social problems. Not
only does sustainable agriculture address many environmental and social concerns,
but it also offers innovative and economically viable opportunities for growers,
labourers, consumers, policymakers and many others in the entire food system.
Version: 01
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Basic Environmental
Patterns and Processes
After completing this session, you will be able to:
SO 1: Recognize basic environmental patterns and processes.

In this session we are going to examine the following points:
 Basic environmental patterns and processes include soils, climate, water
sources, topography, and ecosystems, and pertain to local conditions only.
 Veld Types of South Africa.
 Carrying capacity.
 Weather and Climate.
 Biodiversity.

1.1 Our Immediate Environment
The environment consists of various elements, referred to as natural
resources, being:
 Ground (rocks and soil);
 Water (fresh and sea or marine water);
 Atmosphere (air);
 Fauna (animals and other living beings); and
 Flora (plants)
Each element works within a structured system and in coordination with the other
elements to ensure its own survival. Harmony and balance in the natural
environment is essential to life.
Through understanding how delicate our world is and the importance of harmony
and balance, we can learn to maintain all resources on earth and live in a healthy
and better world. Sustainable farming practices are achieved through greater
understanding, and through the implementation of good farming practices.
Please complete
practical activity
1.1 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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J Local Natural Resources
A resource is a natural or man-made element that can be utilised to meet human
needs. Renewable energy means it comes from a source that is constantly
renewed – the wind keeps blowing, the sun keeps shining and the earth keeps
heating the ground. Non-renewable resources are exhaustible and cannot be
replenished.
The following are some examples of local resources but are not limited to:
 Soil and elements provide a perfect growing medium for plants and provide
numerous resources for man.
 Water is life! Without water earth would not exist.
 Wetlands are important to our ecosystems, because they act like a giant shallow
bowl or sponge that absorbs water and slowly releases it over time. This natural
action reduces erosion and regulates a steady flow rate of water
 Grasslands are also giant sponges: they are the collectors of rainwater and
reduce run-off. This action prevents erosion and maintains rivers in a perennial
state. Grasslands are also home to a great diversity of plants and animals.
 Flora may be both indigenous and alien plants. Indigenous plants adapted to
our climate and grow in different areas in South Africa. Alien plants are native to
other countries. Flora provides wood, fuel and other elements.
 Fossil fuel is formed in the ground from the remains of dead plants and animals.
(The heating of the earth aids in the development of fossils). It takes millions of
years to form fossil fuels. Oil, natural gas, coal are examples of fossil fuel.
 Coal is a solid fossil fuel found in the earth. Coal is burned to make electricity.
 Natural gas is a fossil fuel found deep in the earth. Natural gas is often found
with oil.
 Oil is a liquid fuel found deep in the earth. Petrol and some plastics are made
from oil.
 Solar energy is energy from the sun and can be captured and turned into
electricity.

J Waste Resources
In undisturbed ecosystems, all substances decompose and are eventually broken
down, since most natural elements are biodegradable. However, humans create
waste and pollution that may not be biodegradable. Various natural resources
were identified in the previous chapter, waste is produced when man utilises a
resource to create energy.

Waste refers to the “left-overs” or unwanted products from industry and human
activities.
Pollution is the unwelcome concentration of substances that are beyond the
environment’s capacity to handle. These substances are detrimental to people
and other living things.
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Farm activities will always result in a certain amount of waste. Farm
management must control and limit the amount of waste. Workers must
be able to identify waste and control it before it pollutes the environment:

J Pollutants: Air - Burning Coal for Energy
Health & environmental effects:
 Acid rain
 Respiratory problems
 Global warming
Acid rain and Global warming are earth threatening environmental pollutants.
Acid Rain – Rainwater contains small amounts of impurities from dust particles or
gases from the atmosphere.
How does burning of coal create acid rain? The Sulphur dioxide (SO2) is released into
the atmosphere when coal is burnt. When SO2 reacts with water vapour and sunlight
it forms sulphuric acid. Sulphuric acid is a strong acid in an undiluted form can burn
holes in clothes.
Global warming is the gradual increase of the air temperature in the Earth’s lower
atmosphere. The term “greenhouse effect” is used to describe the warming effect
that certain gases have on the temperature of the Earth’s atmosphere under normal
conditions. The polar ice fields are under threat. (They are melting).

J Pollutants: Air - Fumes from Vehicles
Health & environmental effects:
 Smog
 Respiratory problems
 Restricts breathing
 Global warming
Particulates from vehicles aid in the effect of global warming.

J Pollutants: Air – Land Clearing
Health & environmental effects:
 Smoke affects the air, be sure to
control fires when burning firebreaks.

J Pollutants: Air - Noise –
Traffic
Health & environmental:
 Affects hearing

Example of
air pollution
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J Pollutants: Water - Sewage – Inadequate Sanitation
Health & environmental:
 Pathogens cause many diseases and illness in humans
If man does not use toilets with a suitable sewage system, the effluent
can pollute the environment and cause people to become ill.

J Pollutants: Water - Build up of Silt in Dams
Health & environmental:
 Kills aquatic life
 Destroys the food chain
Soil maintenance and prevention of erosion must be instilled into
daily farm activities.

J Pollutants: Water - Agrochemicals
Health & environmental:
 Toxic and interferes with breeding of animals
 Destroys the food chain
 Man can become ill if he drinks the water

J Pollutants: Land - Hazardous – Solid Waste
(radioactive, chemicals, poisons)
Health & environmental:
 Health and life threatening

J Pollutants: Land - Non-hazardous waste;
domestic waste, urban
Health & environmental:
 Unsightly and disposal takes up much space
If not handled and stored correctly, waste products can leach into surface water.

Examples of
water pollution
Version: 01
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1.2 Energy Resources
Different energy resources and alternative energy resources (renewable) are
identified & different uses & applications explained.

J What is Energy?
Energy comes in various forms of heat and light. There are two main types of
energy: working energy and stored energy. Stored energy becomes working energy
when used.
We use energy every day. It is used to grow food, to warm and cool homes, make
electricity, run cars, make products like clothes and toys and any other items. It is a
very important part of our lives.
Most countries use stored energy for fuel. By burning the fuels it sets the stored
energy free in the form of heat. We mostly burn fossil fuels – oil, gas and coal. They
are called fossil fuels because they formed over millions of years ago from the
remains of dead animals and plants. The dead plants and animals were buried under
dirt and rock. Heat from the earth and pressure of the dirt and rocks changed these
fossils into oil, natural gas and coal. Because it takes millions of years to make or
‘renew’ fossils fuels, they are referred to as a ‘non-renewable’ fuel.
More than 75% of South Africa’s energy comes from coal; half is used to generate
electricity. ¼ is used to produce liquid fuels and the other ¼ is used as fuel to heat
homes. SA’s dependence on coal is the highest in the world thus we need to look at
generating energy from alternative energy resources.
The following are examples of alternative energy available in South Africa:

J Examples of Energy Sources:
 Solar Energy: The sun is a great source of energy, because it can be turned into
electricity or heat. This is known as solar energy. Solar energy can be used in
many ways, for example: by keeping the curtains open during the day, the
sunlight can light or warm a room.
 Wind Energy is when the power of wind is used to create electricity. The wind
turns a large fan that powers a generator to make electricity. Power in the wind is
proportional to the cube of the wind speed. Therefore, locations with higher
average winds speeds have much
higher energy resources. The windier
the location, the more kilowatt-hours
that can be produced.
 Water is another renewable source
of energy. A watermill or a
hydroelectric scheme uses the force
of water to create energy. The water
cycle is essential to life, since it makes
up 75% of all living things. It is
recycled between sea, air & land.
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My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

Please complete
activity 1.3 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

1.3 Veld Types of South Africa
Did you know that there are more than 70 different types of veld in South Africa?
Below follows a map with the different types of veld (Biomes):

Please complete
activity 1.4 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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J Species Extinction
The earth’s species are disappearing at an alarming rate - up to 1 000 times faster
than their natural rate of extinction. Some scientists estimate that as many as 137
species disappear from the earth each day. This ads up to 50 000 species
disappearing each year. Some ecosystems, such as rainforests, coral reefs and
wetlands, contain dense concentrations of species with complicated ecosystems and
are therefore very susceptible to species extinction.

J Renosterveld
Renosterveld is a seriously threatened veldt type that occurs only on the lowlands of
the Western Cape. Of the total area originally covered by this unique vegetation less
than 4 percent remains today – virtually all on privately owned land. Renosterveld is
a type of fynbos and is part of the Cape Floral Kingdom, the smallest of the world’s
six plant kingdoms.
Renosterveld is rich in plant species, including a large variety of geophytes. Many of
these are endemic and occur nowhere else in the world. In addition many species
are extremely rare and threatened. The conservation of these plant species is a
valuable contribution to the greater preservation of biological diversity. Renosterveld
is of international botanical importance and the existence of this veld type and the
habitat it provides is dependent on the preservation of sufficient areas thereof. The
precarious conservation status of the threatened geometric tortoise, which occurs
only in this veld type, is a good example of the close ties animals have with their
habitat.
Please complete
practical activity
1.5 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

J Carrying Capacity of Local Veld Types
Veld can only sustain a limited number of animals, humans or limited agricultural
activity, without damaging the natural resources or changing the natural order of the
ecosystems that occur there.
Please complete
activity 1.6 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

Version: 01

Version Date: July 2006

Demonstrate an understanding of the basic concepts of
sustainable farming systems
Primary Agriculture

NQF Level 1

Unit Standard No: 116157

13

J Overgrazing is most likely to occur during
the growing season
Explanation: Overgrazing happens when a plant that is trying to re-grow gets
grazed again.

J Overgrazing is something that can happen to a plant
Explanation: The roots of grasses form a mirror image of the tops. This
relationship provides a very useful guide to the health and productivity of grasslands.
In general terms, the removal of leaf area through grazing results in root pruning,
while resting from grazing enables root strengthening. Continuous root pruning (as
happens to the most palatable components of a grassland when the grazing process
is not controlled) reduces root biomass, slows nutrient cycling, exhausts plant
reserves and ultimately causes plant death. However, grasses also degenerate if
over rested. The grazing process therefore needs to be carefully managed, using
intermittent grazing and resting to stimulate the growth of new leaves and to
provide pruned roots as organic matter for soil biota.
Healthy soils are the cornerstone of all agricultural productivity. The way we manage
plants for healthy soils, through control of the grazing process, is the focus of this
paper. An examination of excavated plant roots from many sites throughout
temperate Australia, plus insights gained while working with landholders on the
biological monitoring of their pastures, have made it abundantly clear that good
grazing management requires:
 understanding how to use grazing to stimulate grasses to grow vigorously and
develop healthy root systems
 using the grazing process to feed livestock AND soil biota
 maintaining 100% soil cover (plants, litter) 100% of the time (NO exceptions)
 rekindling natural soil forming processes
 providing adequate rest from grazing without over resting
All five criteria are equally important. Conservatively stocked properties may appear
healthy at a casual glance and are usually in better condition than land heavily
overstocked for long periods. However, on closer inspection, it can be seen that
damage is still occurring, albeit at a slower rate. Any land which is continually
exposed to grazing animals will fail to meet the five criteria listed above.
There are many indicators. Patch grazing, bare ground between plants, unhealthy
root systems, little evidence of biological activity in soils, nutrient transfer to stock
camps, low litter levels, weed invasion, tracking, damage to riparian zones, reduced
moisture-holding capacity and fluctuations in water table levels affecting stream
flow, spring flow and the incidence of dryland salinity. Continuous grazing represents
zero grazing management. Graziers who do not proactively manage the grazing
process unwittingly place themselves in an ongoing confrontation with nature.
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J Overgrazed plants and over rested plants are likely to be
found in the same pasture.
Explanation: As overgrazing and over rest are conditions that apply to individual
plants, not ranges, the answer is: Yes. Most grazing regimes tend to result in
palatable plants being overgrazed, and less palatable plants being over rested.
Please complete
activity 1.7 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

J Weather and Climate
Do you know the difference between weather and climate?
Weather is the day-to-day condition of the atmosphere.
This includes temperature, rainfall and wind.
Climate is the average weather conditions of a place,
usually measured over one year. This includes
temperature and rainfall.

Please complete
activity 1.8 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

1.4 Biodiversity in South Africa
We have already examined the names of some of the many veld types that are
found in South Africa. But there is more to veld than just different species of grass.
Please complete
activity 1.9 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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South Africa has an abundance of flora and fauna. Only 0.3% of South Africa is
covered with indigenous forest. Grasslands have much higher plant diversity than
forests. Grasslands support many animals, including threatened species, such as the
Oribi and Blue Swallow. When grasslands are destroyed these animals lose their
homes.
It is for this reason that nature conservation has become an issue tackled by many
governments throughout the world. It is thus essential that we understand the
importance of fauna and flora and strive to maintain and improve conservation
measures.

J What is Fauna and Flora?
All living creatures and animals on earth
are referred to as “Fauna”.
All plant life (flowers, trees and all types
of vegetation) is referred to as “Flora”.

There are many different types of
systems that are important to
sustainability of our and every
creatures’ existence on earth.
Without the following systems, all
farms would be threatened:

J River Catchments
This is a drainage basin. It includes all the land from the top of mountains to the sea
that is drained by a river. Plants growing in the catchment areas are a natural antierosion measure. Plants slow the water flow down and allow it to seep into the
ground.

J Wetlands
These are important to our ecosystems, since they act like a giant shallow bowl or
sponge that absorbs water and slowly releases it over time. This natural action
reduces erosion and regulates a steady flow rate of water.

J Grasslands
These are flat, hilly or mountain areas with few trees except along rivers. The
grassland vegetation has adapted to its climate. Grasslands are home to many
endangered animals and plants. Only 2% of SA’s grasslands are conserved.
Grasslands are thought to be one of the most ancient vegetation types in the world.
Grasslands once covered 60% of Africa but due to changing climatic conditions this
figure has reduced. The main threat to grasslands is:
 Agriculture and timber plantations
 Urban and industrial expansion
 Mining
 Over-grazing of sheep and cattle
 Alien plants
 Pollution
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J The Ecological Significance of Grasslands is
Numerous Including:
 Giant sponges – collectors of rainwater and reduce run-off and thus erosion.
This maintains rivers in a perennial state
 Biodiversity – home to a great diversity of plant and animals
y Plants: 81 species per 1000m2
y Birds: 40 species endemic to South Africa
y Reptiles and amphibians: 93 species of threatened reptiles and amphibians
y Butterflies: 102 threatened species
y Mammals: 34 endemic mammals
 An estuary is the meeting place between two rivers and the seas. It is breeding
site for many fish, prawns and crabs, which is why many towns were established
near estuaries. (For example Durban, Knysna, Richards Bay)
Poor farming practices such as; chemical and fertiliser poisoning, soil erosion into
rivers that are carried down and deposited in estuaries has a negative impact.
Damming of rivers reduces the flow of freshwater to the estuaries, which leads to
an imbalanced ratio of fresh water to seawater. Animals and plants live in a
certain ratio and if disturbed, result in a reduction of life.
 All flora and fauna that originate in South Africa, this means that they were first
grown/found naturally in this country, are known as indigenous.
Many indigenous plants have become well known on the international markets.
The Barberton Daisy is a top international seller in the cut flower industry but
known as Gerbera. (also the Protea)
Indigenous plants have adapted to our climate in South Africa. Different
indigenous plants grow in different areas in South Africa.

J Why is Fauna and Flora Important?
Fauna and flora create a natural balance within nature to ensure that ecosystems
are maintained.

J Micro Organisms
There are good micro organisms and bad micro organisms. Some micro organisms
are so small that they are only visible under a microscope. These may be bacteria,
fungi, and/ or viruses.
Micro organisms can be very beneficial; this means that they have a good effect on
your crops. There are many types of ‘good’ micro organisms in soil and they help to
breakdown plant and animal waste into organic material.

J Trophic Level / Food Chain:
Trophic refers to feeding levels, i.e. who eats what. All living things/organisms
(plants or animals) require food for growth. See illustrations on the next page.
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Primary producers are all GREEN PLANTS, which produce their
own food from air, water and sunlight (during Photosynthesis)

Primary consumers are all HERBIVORES, which feed on plants.

Secondary consumers are CARNIVOROUS animals that feed on
other herbivores.

Tertiary consumers are CARNIVOROUS ANIMALS that feed on
other carnivores (e.g. sharks).

Reducers are ANIMALS that feed on dead organic matter
(e.g. worms & crabs).

Decomposers are FUNGI and BACTERIA that break down
organic matter into its inorganic properties (elements) to be reused by plants.

Trophic refers to feeding levels, i.e. who eats what

Examples of a
Food Chain
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Protection of biodiversity is the main part of ecological management and
conservation biology.

J Lessons From the Past
 As humans became the most successful group of animals so they modified their
environment, first through acquiring techniques to hunt and then when they
started domesticating animals and cultivating crops.
 Both processes caused human-induced species extinctions.
 The most dramatic of such extinctions were when humans occupied the Americas
and this triggered large-scale extinction of the mammal species.
 In Africa the large mammals had co-evolved with a developing human predator
who used both teamwork and implements to hunt
 Biodiversity at its most basic level
includes the full range of species on
Definition of
the planet. For example sheep,
Biodiversity:
cattle, plants, humans, single celled
“the variety and variability
organisms, and so forth. This is
among living organisms and
called SPECIES DIVERSITY.
the ecological complexes in
which they occur”
 Species Diversity represents the
range of evolutionary and ecological
adaptations of species.
 At a different level, biodiversity would include the different genetic variations
within a single population. An example of this would be 4 different types of
sheep. This is called Genetic Diversity.
 Genetic Diversity is needed by any species in order for
y healthy reproduction,
y resistance to disease,
y and the ability to adapt to changing conditions.

 At its widest level it can include variations in the biological communities in which
species live, the ecosystems in which the communities occur in and the
interactions among these levels. An example of this would be the way in which
Eskimos interact with fish, as opposed to the way in which people who live in
Equatorial Africa interact with fish. The human species and the fish species might
be the same, but they would be adapted differently due to the temperature
changes and other species that occur around them. This is called Communitylevel Diversity.
 Community-Level Diversity represents how species coexist in specific habitats
and the relationships between species in ecosystems. The maintenance of proper
ecosystem functionality is one of the main tasks that have to be undertaken by
Nature Conservation Agencies.
Please complete
activity 1.10 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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Questions that I still would like
to ask

Recognize basic environmental
patterns and processes.
Basic environmental patterns
and processes include soils,
climate, water sources,
topography, and ecosystems,
and pertain to local conditions
only.
Local veld types are recognized.
Comprehension of the
importance of the carrying
capacity of local veld types is
demonstrated.
Local weather and climate are
recognized and the role in
farming practices is explained.

My Notes …
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................
...................................................................................

Version: 01

Version Date: July 2006

Demonstrate an understanding of the basic concepts of
sustainable farming systems
Primary Agriculture

Session

2

NQF Level 1

Unit Standard No: 116157

20

Farming Systems
and Design

After completing this session, you will be able to:
SO 2: Demonstrate an elementary comprehension of farming
systems and design.

In this session we are going to examine the following points:
 Farming systems and design
 Classification of farms
 Types of farming in South Africa
 Inputs and Outputs of farming

2.1 What is a Farming System?
Farming is an example of a primary industry. Like a factory, a farm can be seen as a
system with a series of inputs, processes and outputs.
Inputs can be divided into human and physical factors. Human inputs include labour,
capital (money), machinery, seeds, fertiliser and young stock. Physical inputs include
climate and weather, soil, relief (shape of the land) and slope.
Processes are the things that go on within the farm. This includes harvesting,
ploughing, rearing animals and milking.

2.2 How can Farms be Classified?
The type of farm determines farming systems. Farms can be classified as being
arable, pastoral, mixed and market gardening:
Arable farms grow crops.
Pastoral farms specialise in
rearing animals.
Mixed farms are both pastoral and
arable or refer to farming with
more than one product.

Farms that have a high level
of inputs are intensive.
These achieve a high yield per
hectare. An example would be
a table grape farm in the De
Doorns area of the Western
Cape.

Those farms that have low input and output per hectare are extensive. An
example would be a sheep farm in the Karoo where sheep are grazing in the open
veld.
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Farms can also be classified by what happens to their outputs. On subsistence
farms the produce is consumed by the farmer. Any surplus is usually sold to buy
other goods or traded in the local community for other products or services. Farms
that sell the majority of their produce to make money, are known as commercial
farms.
Extensive

Intensive

Sheep farming in Karoo. The poor
Commercial soils and harsh climate make this
area ideal for sheep farming.

Market gardening in the North West
Province. Good Soils and a mild
climate make for good conditions.

Subsistence Nomadic pasturalism in Eastern Cape

Piggery in areas of the Western
Cape.

2.3 The Types of Farming that you might find
in South Africa
J Dryland farming
Dryland farming is an agricultural technique for cultivating land which receives
little rainfall and there are no dams or irrigation systems installed on the farm
Or
Dryland farming is practiced in areas that receive sufficient rainfall to sustain
the crop through sufficient soil moisture – thus no irrigation system is necessary.

J Irrigated Farming
Irrigation is a key factor in the agricultural economy of many parts of the world.
Irrigation farming refers to a system where water is moved from a water source to
the area where farming activities are taking place trough furrows, pipes or other
systems. The water is then applied manually or mechanically to the farming activity
by means of sprinklers, dripping etc.

J Hydroponic Farming
Hydroponic farming is:
 The growing of plants in a water medium without soil
 There are nutrients added to the water.
 It is the most productive way to grow all varieties of plants, and those
raised in a hydroponic system will exhibit maximum yield, flavour, vitamin
and essential oil content.
 To set up a hydroponic system requires considerable capital.
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2.4 The Inputs and Outputs of Farming
Please complete
practical activity
2.1 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

J The inputs and outputs of farming are represented on the
following simple illustration.
Your facilitator will discuss each picture with you in detail. Please make notes for
yourself below as a reminder of what was discussed.

My Notes …
...................................................................................
...................................................................................
...................................................................................
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2.5 Farming Outputs and Sustainability
When we think about the outputs of farming we cannot ignore the following factors:
 Market – Whom we will sell our produce to.
 Money – how much money we will be able to get from selling our produce.
 Community – what impact the farming activity and the sale of our produce will
have on our community.
Let’s examine each of these factors in more detail

J Market
Please complete
practical activity
2.2 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

We can thus conclude:
 That there are different types of markets who would buy or need our product.
 We should never produce a product unless we already know WHO our market
will be, what they need, and how much they would be prepared to pay for
our product.
 Markets might be local or international.
 Local markets might have different needs to international markets.

J Money
In any business we have two types of money:
 Capital – which is the money we use to start the business –
often borrowed from banks!
 Income – the money that we get from selling our goods to people.
Please complete
practical activity
2.3 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
.....................................................
.....................................................
.....................................................
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J Community
Please complete
practical activity
2.4 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

We can conclude:
 That each community is unique.
 That different community members will slot into the farming activity in
different ways i.e. some will form part of the inputs and others will play a
role in the outputs.
 Farming activities will have an influence on the ability of community
members to generate an income.
 Farming activities will contribute to learning and education of a community.
 Farming activities will ensure food security and economic growth for a community.
I understand
this concept

Concept (SO 2)
An elementary comprehension of
farming systems and design.
Internal and external inputs; local,
regional and export markets; diverse
income sources; needs and
aspirations of people.
An awareness of basic input and
output sources is demonstrated.
Knowledge of local markets and other
markets is demonstrated.
Possible income resources are
identified and described.
The needs and aspirations of local
communities/ people are explained.
An understanding of sustainability as
a trade-off between productivity and
conservation of resources is
demonstrated.
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Measurable Indicators
of Sustainability

After completing this session, you will be able to:
SO 3: Identify and describe measurable indicators of sustainability.

In this session we are going to examine the following points:
 Sustainability – the trade-off between productivity and conservation
 The measurable indicators of sustainability:
 Social indicators in terms of their need and usefulness
 Economic indicators in terms of their need and usefulness.
 Ecological indicators in terms of their need and usefulness.
Sustainability
“Able to be continued
indefinitely without a significant
negative impact on the
environment or its inhabitants.”

Sustainable Agriculture
combines three main goals:
 environmental health
 economic profitability,
 and social and economic equity.

3.1 The Trade-off Between
Productivity and Conservation
Sustainability rests on the principle that we must meet the needs of the
present without compromising the ability of future generations to meet
their own needs. In other words, we have to balance our need for profits, and
outputs to satisfy our market, with the need to conserve our natural resources in
such a manner that it is not unnecessarily harmed.

Please complete
practical activity
3.1 and 3.2 in
your workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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But how will we know if what we are doing is sustainable? We need to
look at our sustainability indicator measures…
What is a sustainability indicator?
 An indicator is something that helps you understand where you are, which way
you are going and how far you are from where you want to be.
 A good indicator alerts you to a problem before it gets too bad and helps you
recognize what needs to be done to fix the problem.
 Indicators of a sustainable community point to areas where the links between the
economy, environment and society are weak.
 They allow you to see where the problem areas are and help show the way to fix
those problems.
 Indicators of
sustainability are
different from
traditional
indicators of
economic, social,
and environmental
progress.
Sustainability indicators
reflect the reality that
the three different
segments are very
tightly interconnected,
as shown in this figure:

J Let’s think back on our Community?
 What are our social values?
 Do we need money more than caring for our environment?
 Do we pay attention to erosion, pollution and degradation?
 Are we aware of our invasive species of plants and animals?
 Are we simply desperate to survive and make some money at all cost?
 Are we greedy to make a lot more money than we need without real
care for our environment?
Please complete
practical activity
3.3 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................
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3.2 Measurable Indicators
Let’s look at some “indicators” that would tell you whether or not you agribusiness is sustainable. The tables below compare traditional indicators with
sustainable community indicators.

Economic Indicators
Traditional
Indicators

Sustainability Indicators

Emphasis of
Sustainability Indicators

y Average
income

y Number of hours of paid employment at y What wage can buy
the average wage required to support
y Defines basic needs in
basic needs
terms of sustainable
consumption

y Unemployment
rate
y Number of
companies
y Number of jobs

y Diversity and vitality of local job base
y Resilience of the job
market
y Number and variability in size of
companies
y Ability of the job market to
be flexible in times of
y Number and variability of industry types
economic change
y Variability of skill levels required for
jobs

y Size of the
economy as
measured by
GNP and GDP

y Wages paid in the local economy that
are spent in the local economy
y Dollars spent in the local economy
which pay for local labour and local
natural resources
y Percent of local economy based on
renewable local resources

y Local financial resilience

Environmental Indicators
Traditional
Indicators

Sustainability Indicators

Emphasis of
Sustainability Indicators

y Ambient levels
of pollution in
air and water

y Use and generation of toxic materials
(both in production and by end user)
y Vehicle miles travelled

y Measuring activities
causing pollution

y Tons of solid
waste
generated

y Percent of products produced which are
durable, repairable, or readily
recyclable or compost able

y Conservative and cyclical
use of materials

y Cost of fuel

y Total energy used from all sources
y Ratio of renewable energy used at
renewable rate compared to nonrenewable energy

y Use of resources at
sustainable rate
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Social Indicators
Traditional
Indicators

Sustainability Indicators

Emphasis of
Sustainability Indicators

y Standardized
test scores

y Number of students trained for jobs
that are available in the local economy
y Number of students who go to college
and come back to the community

y Matching job skills and
training to needs of the
local economy

y Number of
registered
voters

y Number of voters who vote in elections
y Number of voters who attend town
meetings

y Participation in democratic
process
y Ability to participate in the
democratic process

Please complete
practical activity
3.4 in your
workbook

My Notes …
.....................................................
.....................................................
.....................................................
.....................................................

3.3 Deciding Whether Sustainability
Indicators are Valid
In order to decide whether an indicator is valid, we have to ask ourselves some
specific questions (14) and then discuss what the answer means:

J Question 1
Does the indicator address the carrying capacity of the natural resources,
renewable and non-renewable, local and non-local, which the community
relies on?
This question addresses the carrying capacity of all the natural resources on which
the community depends. The types of natural resources that a community measures
will depend upon the community. A community in one part of the country may rely
on its forests for raw material and for jobs. An indicator that measures the rate of
timber harvest relative to the renewable harvest rate would get one point for this
question.
Similarly, a community in another part of the country may rely on water that is piped
hundreds of miles. Although outside the local area, that water is an important part of
the community's natural resource base. An indicator that shows whether the water is
being used sustainably would get one point for this question.
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An industrial community may rely on metals that come from mines in another
country. If the material from the mines is vital to the community's economy, that
resource is part of the natural resources on which the community depends. An
indicator of cyclical use of this non-renewable resource would get one point for this
question.

J Question 2
Does the indicator address the carrying capacity of the ecosystem services
upon which the community relies, whether local, global, or from distant
sources?
This question addresses the carrying capacity of the ecosystem services that the
community uses. This would include indicators of the sustainable use of wetlands,
farmlands and fisheries. For example, a farming community might measure the
percent of farm acreage that is sustainably managed. This indicator would get one
point for addressing ecosystem services.

J Question 3
Does the indicator address the carrying capacity of aesthetic qualities,
(the beauty and life-affirming qualities of nature), that are important to
the community?
This question addresses the carrying capacity of the natural beauty of a community.
A coastal community that relies on tourism for part of its economy might have an
indicator that measures the number of tourists that can be served by the area
without destroying its natural beauty.

J Question 4
Does the indicator address the carrying capacity of the community's
human capital, the skills, abilities, health and education of people in the
community?
This question addresses the carrying capacity of a community's human capital -- the
skills, abilities, health and education of people. An indicator that measures rates of
graduation from high school or the dropout rate would get one point for human
capital because it is a measure of the education level of the community.

J Question 5
Does the indicator address the carrying capacity of a community's social
capital, the connections between people in a community: the relationships
of friends, families, neighbourhoods, social groups, businesses,
governments and their ability to cooperate, work together and interact in
positive, meaningful ways?
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This question addresses the carrying capacity of a community's social capital. The
essence of social capital is the ability of a community to work together. An indicator
that measures the voting rate or the amount of volunteerism would get one point
because it is a measure of the connections between people in the community.

J Question 6
Does the indicator address the carrying capacity of a community's built
capital, the human-made materials (buildings, parks, playgrounds,
infrastructure, and information) that are needed for quality of life and the
community's ability to maintain and enhance those materials with existing
resources?
This question addresses the carrying capacity of a community's built capital. Built
capital is a product of natural capital and social capital, because raw materials have
to come from somewhere and human skills, abilities, and cooperation are needed to
produce manufactured or built objects. An indicator that measures the amount of
waste generated gets one point for built capital. However, the money used to value
built capital is never a measure of sustainability in and of itself -- monetary value
needs to be measured in relation to other aspects of the community. For example,
measuring the dollars spent disposing of waste is not a good measure of
sustainability. Measuring the percent of a community's budget spent on waste
disposal, however, would be a measure of sustainability if that amount were a
measure of the true, long-term costs of waste disposal.

J Question 7
Does the indicator provide a long-term view of the community?
This question relates to the long-term view of the community: is there a long-term
goal that can be defined for the indicator that fits a sustainable view of the world?
An indicator of sustainability should help measure progress toward that long-term
goal. One way to test whether an indicator provides a long-term view is to consider
what the indicator trend would show after 20 years and whether that would be
consistent with, or relevant to, a sustainable community.
For example, an indicator of "the number of jobs paying adequate wages' does not
provide a good long term view of the community. How many jobs are enough -- a
hundred? A million? The number of jobs is only important when compared to the
number of people who need jobs. A measure with a long term view would be
"percent of the population that has jobs paying adequate wages,' because a goal
could then be set as a percentage of the total population or the number of people
who need jobs.

J Question 8
Does the indicator addresses the issue of economic, social or biological
diversity in the community?
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This question addresses the issue of diversity in a community. An economic, social or
environmental system that is diverse usually withstands stress better than a
standardized system. A community whose economy relies mainly upon a single type
of industry will be less stable and less sustainable than one whose economy is
diversified. Examples of indicators of diversity include 'number of different industries
in the community,' 'number of jobs at different wage levels,' and 'number of birds in
the annual bird count.'

J Question 9
Does the question address the issue of equity or fairness, either between
current community residents (intra-generational equity) or between
current and future residents (inter-generational equity)?
This question addresses the issue of equity. An indicator earns a point for measuring
either intra-generational equity (equity among people living now) or intergenerational equity (equity between today's generation and future generations).

J Question 10
Is the indicator understandable to and useable by its intended audience?
This question has to do with whether or not the community at large can understand
an indicator. If an indicator is only understood by experts, it will only be used by
experts. If it is only used by experts, it will not change the behavior of people in the
community. If people in the community cannot understand and use an indicator,
then the indicator cannot help them decide what actions to take.

J Question 11
Does the indicator measure a link between economy and environment?

J Question 12
Does the indicator measure a link between environment and society?

J Question 13
Does the indicator measure a link between society and economy?
These questions address the linkages between a community's economy,
environment, and society. Traditional indicators tend to be one-dimensional
measures that only look at one aspect of a community, such as water quality or
number of jobs. However, sustainable community indicators highlight links among
different areas of a community.
One example of an indicator that links economic and social aspects would be "the
number of jobs paying a living wage that include educational benefits.' This indicator
would earn one point for the social-economic link.
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J Question 14
Does the indicator measure or set a goal for sustainability that is at the
expense of another community or at the expense of global sustainability?
This is the most important question on the checklist. Does the indicator focus on
local sustainability at the expense of global sustainability? Any indicator that says
"we are going to be better off by making someone else worse off" is automatically
disqualified. This does not mean that one community cannot be better than another
community. There will always be communities that succeed while others fail. It just
means that it is not possible for a community to be sustainable if it is making
another community unsustainable.

Concept (SO 3)

I understand
this concept

Questions that I still would like to
ask

Identify and describe
measurable indicators of
sustainability.
Measurable indicators include
social, economic and
ecological.
Social indicators are identified
and described in terms of
their need and usefulness.
Economic indicators are
identified and described in
terms of their need and
usefulness.
Ecological indicators are
identified and described in
terms of their need and
usefulness.

My Notes …
...................................................................................
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...................................................................................
...................................................................................
...................................................................................
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Version: 01

Version Date: July 2006

Demonstrate an understanding of the basic concepts of
sustainable farming systems
Primary Agriculture

NQF Level 1

Unit Standard No: 116157

33

Bibliography
J Books:
Encyclopaedia Brittanica – South African Version
People Farming Workbook – Environmental and Development Agency Trust

J World Wide Web:
wordnet.princeton.edu/perl/webwn

http://www.sustainablemeasures.com/Indicators/ChecklistItself.html
http://hypnea.botany.uwc.ac.za/eco_people/biodiv1.htm
http://managingwholes.com/grazing-soils.htm
http://www.geography.learnontheinternet.co.uk/topics/weather.html
http://www.teriin.org/biodiv/biodiv.htm
http://www.sarep.ucdavis.edu/concept.htm

Terms & Conditions
This material was developed with public funding and for that reason this material is
available at no charge from the AgriSETA website (www.agriseta.co.za).
Users are free to reproduce and adapt this material to the maximum
benefit of the learner.
No user is allowed to sell this material whatsoever.

Version: 01

Version Date: July 2006

Demonstrate an understanding of the basic concepts of
sustainable farming systems
Primary Agriculture

NQF Level 1

Unit Standard No: 116157

Acknowledgements
J Project Management:
 M H Chalken Consulting
 IMPETUS Consulting and Skills Development

J Developers:
 Cabeton Consulting

J Authenticator:
 Ms D Naidoo

J Editing
 Mr R H Meinhardt
 Ms P S Prinsloo

J Layout:
 Didactical Design SA (Pty) Ltd

Version: 01

Version Date: July 2006

34

Excerpt: SAQA Unit Standard: 116157 - NQF Level 1
Title: Demonstrate an understanding of the basic concepts of sustainable farming systems
Field: Agriculture and Nature Conservation
US No: 116157

Sub-field:
NQF Level: 1

Purpose of the Unit Standard:
The learner achieving this unit standard will be able to
recognise the basic concepts of sustainable farming practices
and be able to perform basic tasks in applying sustainable
farming practices.
In addition they will be well positioned to extend their learning
and practice into other areas of natural resource use and
farming systems.
Competent learners will understand the environmental context
of sustainable agricultural production.

Learning Assumed to be in Place and Recognition
of Prior Learning:
No learning is assumed.

Unit Standard Range:
Whilst range statements have been defined generically to
include as wide a set of alternatives as possible, all range
statements should be interpreted within the specific context of
application.
Range statements are neither comprehensive nor necessarily
appropriate to all contexts. Alternatives must however be
comparable in scope and complexity. These are only as a
general guide to scope and complexity of what is required.

Specific Outcome (SO) 1:
Recognise basic environmental patterns and processes.
Outcome Range: Basic environmental patterns and
processes include soils, climate, water sources, topography, and
ecosystems, and pertain to local conditions only.
Assessment Criteria (AC):
1. Local veld types are recognised.
2. Comprehension of the importance of the carrying capacity of
local veld types is demonstrated.
3. Local weather and climate are recognised and the role in
farming practices is explained.
4. The importance of bio-diversity in local farming systems is
explained.

Specific Outcome (SO) 2:
Demonstrate an elementary comprehension of farming systems
and design.
Outcome Range: Internal and external inputs; local, regional
and export markets; diverse income sources; needs and
aspirations of people.
Assessment Criteria (AC):
1. An awareness of basic input and output sources is
demonstrated.
2. Knowledge of local markets and other markets is
demonstrated.
3. Possible income resources are identified and described.
4. The needs and aspirations of local communities/ people are
explained.
5. An understanding of sustainability as a trade-off between
productivity and conservation of resources is demonstrated.

Specific Outcome (SO) 3:
Identify and describe measurable indicators of sustainability.
Outcome Range: Measurable indicators include social,
economic and ecological.
Assessment Criteria (AC):
1. Social indicators are identified and described in terms of their
need and usefulness.

Primary Agriculture
Credits: 4

2. Economic indicators are identified and described in terms of
their need and usefulness.
3. Ecological indicators are identified and described in terms of
their need and usefulness.

Essential Embedded Knowledge:

The person is able to demonstrate a basic knowledge of:
• Basic concepts of sustainable farming systems.
• Basic environmental patterns and processes.
• Elementary comprehension of farming systems and designs.
• Measurable indicators of sustainability.
• Local veld types.
• Importance of carrying capacity of local veld types.
• Local weather and climate.
• Basic local ecosystems.
• Importance of biodiversity in local farming systems.
• Basic input sources.
• Markets (local and other).
• Income sources on a farm.
• Needs and aspirations of local communities.
• Social indicators.
• Economic indicators.
• Ecological indicators.

Critical Cross-field Outcomes (CCFO):
The following relates to all specific outcomes:
Working: Teamwork relates to all specific outcomes.
Collecting: Information evaluation relates to all specific
outcomes.
Communicating: Communication relates to specific outcome:
• Demonstrate an elementary comprehension of farming
systems and design.
Demonstrating: Inter-relatedness of systems relates to all
specific outcomes.

