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CHAPTER 1
GENERAL FARMING AND PRODUCTION FACTORS
Introduction

Agriculture is the art and science in cultivating the soil, growing crops and raising livestock. It
includes the preparation of plant and animal products for people to use and their distribution to
markets.
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(produced from fibre crops) and leather for clothes, wood for construction and paper
products. Cotton, wool, and leather are all agricultural products

These products, as well as the agricultural methods used, may vary from one part of the
world to another based on the resources available.

MODULE 1
Agriculture as in industry and agricultural development

Objectives:
The learners should be aware of the importance of Agriculture as an industry and
contributing factors to Agricultural development.

Upon completion you should be able to answer questions on
- Factors contributing to agricultural development
- Importance of agriculture as an industry

Keywords/terms and conceptg not all words or terminology is listed in the table, some words
should be highlighted by the educator. Educators can develop word searches, crossword
puzzles and matching Colom a and b to strengthen terms and terminology. (See
https://worksheets.theteacherscorner.net/)

Keyword Meaning
Cultivating Preparing a land/field and grow crops on it, or to grow a crop



https://worksheets.theteacherscorner.net/

Fibre Fibre include cotton, wool, and silk. Agricultural producers also use hemp
to make rope and flax for linen. Bamboo fibre is also been used to make
cloth.

Self sufficient Ableto provide everything you needespeciallyfood, for yourself without
the help of other people

Northern Hemisphere | Part of the planet that is north of the equator. It has about 88 percent of
g2NI RQa LRLJz I GA2Y FyR Y2ald 2F (KJ

Developed country Economy is highly progressed and possesses great technological
infrastructure, as compared to other nations.
Developing country Low levels of living and productivity, high population growth,

underdeveloped industry and a reliance on agriculture and exports for
economic sustainability.

Emerging economy Does not rely primarily on agriculture, have made impressive gains in
infrastructure and industrial growth, and are experiencing increasing
incomes and quick economic growth

Primary industry Concerned with obtaining or providing natural raw materials for
conversion into commodities and products for the consumer

Commercial Involving or relating to the buying and selling of goods.

Foreign exchange It is the conversion of a country's currency into another.

Agriculture as an industry

Food production is a world issue and not only important in South Africa. The challenge to food
producers worldwide is to produce enough food for the 9 Billion people as estimated will
inhabit planet earth by 2030 as indicated below.

AGRIEULTUHE
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Currently, South Africa is seffufficient in all major agricultural products but in a normal year is
also a net food exporter, making it 1 of 6 countries in the world capable of exporting food on a
regular basis. Because South Africa's summer harvest season coincides with winter in the
Northern Hemisphere (European countries), the South Africa is also well positioned to supply
agricultural goods to countries in the developed world.

The agricultural industry provides for the essential human requirements, it is the primary
industry in any country of the world, and it supplies the real needs of people as a:

A Provider of Food
Man cannot produce food himself and is therefore directly dependent on agriculture for his
food. Therefore, agriculture is the most important industry on earth. In Southern Africa
more than enough food is produced for own use, as well as considerable quantities for
export.

A Provider of Raw Materials
The largest percentage of a country's agricultural soil is used for food production, but an
important and evergrowing percentage is used to produce agricultural products which


https://dictionary.cambridge.org/dictionary/english/able
https://dictionary.cambridge.org/dictionary/english/provide
https://dictionary.cambridge.org/dictionary/english/especially
https://dictionary.cambridge.org/dictionary/english/food
https://dictionary.cambridge.org/dictionary/english/help
https://dictionary.cambridge.org/dictionary/english/people

possess a limited food value, but which can be used in manufacturing processes.
Agricultural products are therefag also used to supply industries with raw materials:

- CAONBQay Oz2iGl2yz araltz FEIEZ 622t Y2KIAND
- Commercial products: tobacco, alcoholic drinks (grapes and grains), castor oil, tea and

coffee, glue (maize), dairy products, oil (oil seeds), leather (hides and skins).
- Products for the canning industry: meat, vetables and fruit.

A Provider of Work Opportunities
More than 50% of the total population of Southern Africa live from or are directly
dependent on agriculture. This varies from owners, farm managers, farm foremen,
workers and their families, to those who process and sell agricultural products.

A Provider of Economic Stability
Although agriculture has only been marketriented since the 1950's, it succeeded in its two
basic aims, namely, to produce enough basic products for the population of Southern Africa
and to earn foreign exchange.

Because of the need to increase production for our growing our population and world

population, greater demands were made on our agricultural resources. This led to an

increase in norsustainable farming methods such as overgrazing and other cultivation
practices. These practices resulted in water and soil losses and the weakening of our
production potential.

Highlights of agricultural development in South Africa

Earlier farmers in south Africa consists of hunter gatherers and nomadic farmers. Before settlers

came, indigenous people farmed in Southern Africa. Farmers in those days had many problems like
drought, diseases and predators which killed their animals and crops, but they got over these

problems because there was plenty of land. People organize themselves better for farming as the
whole community were involved in subsistence farming.

Many events and inventions influenced agricultural development in South Africa.

A Immigration:
The refreshment station at the Cape was established by Jan van Riebeek to provide
vegetables, meat and fruit to ships that passed the Cape. As the numbgpeople increased
more foodwas needed, agricultural development had to be speeded up.

The population of the settlement consisted of soldiers, gardeners and artisans. Wheat,
vegetables and fruit were cultivated and cattle were obtained from the local indigenous
people in exchange for goods they needed. Indigenous animal breeds were used by the
local farmers and developed good characteristics over many years.

The first farmers who could cultivate their own farms were the free burghers, in 1657. With
the arrival of the French Huguenots during 1688 the wine and fruit industries were started.

The first wool sheep were imported during 1689. This was the beginning of the wool industry.
As the trekfarmers who spread further inland and more land became available, production
could be increased. They were mainly responsible for the development and improvement of
the indigenous cattle, e.g. the Afrikaner and Drakensberg cattle, the Boer goat andafbed
sheep. These farmers introduced



the horse as a domestic animal to the people living in country areas. They established their
own farms and became mainly sesupporting.

The new towns and mines that developed in the country provided markets for farmers and
these farmers made a living by selling food in town. They also used to exchange food for
goods they needed, such as clothes and tools.

A Industrial Revolution:
The industrial revolutions ensure better and more efficient farm implements were
developed, and so were better, more regular and cheaper methods of transport. This also led
to the development of factoriesWith the increase in the number of factories, the number of
workers also increased. This required increased production of food. The development of
artificial intelligence in technology also result in labour that is been replaced by machines.

- First industrial revolution began in Britain in the second half of the 18th century and
flowed from the understanding of steam power. In addition, the development of the
steam engine came, which changed our world with machines for in, transport, textile
manufacturing and agriculture thatreduce the need for manpower. Further
consequences were the urbanization of the population and the origin of the affluent
middle class.

- Second industrial revolution started approximately 100 years later and ended with the
first World War. The focusvas on the improved processes in steel production, the
advances in electricity production (Thomas Edison and his bulb) and the latter's role in
improving communication (Alexander Graham Bell and the telephone), the
development of the Internal combustion engine as well as the mass production of the
car (Gottlieb Daimler)

- Third or digital revolution, which started in the Fifties, brought semiconductors,
mainframe computers, personakcomputers and the Internet. This technology has
resulted in disruptive changes in many industries, including a variety of communication
and energy provisioning. The development of artificial intelligence in technology also
result in labour that is been replaced by machines.

- Fourth Industrial revolution is happening now and many of the things we just dreamt
about in the 1950 's and 60 's have become a reality. These include genetic sequencing
and manipulation with the accompanying major medichEenefits, artificial intelligence,
miniature sensors and 3D printing, all of which bring about rapid change in
manufacturing and the way we live and produce food.

A Control measures for plant and animal diseases:
Tsetsefly and malaria mosquitoes were destroyed, and new areas became habitable for
production purposes.
A Development of irrigation schemes:
Because of irrigation schemes more land could be cultivated, and better crops could be
produced.
A Agricultural research:
Agricultural research in the RSA is,
- firstly, aimed at solving agricultural problems and
- secondly at utilizing the country's agricultural potential without harming its resources.

New crops (propagation and selection) and better cultivars and the breeding of better animals
resulted in a higher income and better crop and animal production. Research programmes,
together with information services have therefore ensured that agricultural

6



production increases faster than the population.
A Training facilities and Improved agricultural education:
Agricultural high schools form theéass of introducing learners to agriculture. More schools in
the country introduce agricultural subjects in their curriculum.
A Agricultural publications:
These increase the farmer's and publics knowledge of agriculture.
A Agricultural legislation:
Agricultural related acts aim to prevent the exploitation of our natural resources and promote
save food production. Legislation is primarily aimed at thecientific development of
agricultural production in harmony with the natural resources. It is aimed at stabilizing the
prices of agricultural products for the sakof a constant flow of agrictliral products and to
keep production costs low,
o The Soil Conservation Act provides for measures against soil erosion and for the
conservation of the soil, vegetation and water supply.
0 The Marketing Act is concerned with the provision of marketing channels, trade and
consumer prices of certain agricultural products, as well as levies on certain products.

A Development of markets:
Foreign and local markets increased. More people in a specific area result in the need of
agricultural products. These products are available in markets and Small businesses for
people to purchase.
A Financial aid to farmers.
Financial aid is made available to farmers to help increase their production
ability to med the food demand.
A Agricultural records.
Farmers must effectively utilize his soil, capital and labour for optimal production and he must
then be able to take definite management decisions. If the farmer is better informed, he is more
incline to make better decisions. Available agricultural records, e.g. rainfall, average temperatures,
individual details of animals, herd averages, etc. can contribute greatly to an increase in
production.
A Increased prosperity.
A general increase in the standard of living has led to:
- A greater demand for food which leads to an increase in agricultural production.
- A demand for 'luxuries' which are not essential for survival, i.e. wine, flowers,
textiles, etc.

Module questions
1. Why is agriculture important in South Africa?
2.2 KFEG R2S& ! ANAROdzZ GdzZNB A& | GLINPGARSNI 2F NI ¢ °
3. Name ten highlights in the agricultural development of South Africa.
4. Indicate howthe following have gpositive effect on agricultural development in South
Africa?
(a) agricultural research
(b) legislation and
(c) industrial development
5. Explain how
(a) the discovery of minerals and
(b) the buildings of railways
resulted in economic chares in South Africamgricultural sector?



MODULE 2

Agricultural factors of production and resources used in farming for sustainable

agriculture:

Objectives:

The learners should understand the basic production factors and resource use in agriculture.

Upon completion you should be able to answer questions on

The factors of production and basic resources required for farmimgespect ta
o Land (Natural resources)
o Capital (Financial resources)
Labour (Human resourcesd

Entrepreneurship

1 Describe entrepreneurship in the agricultural context:

I Characteristics and competencies of an entrepreneur

Keywords/terms and conceptsg not all words or terminology is listed in the table, some words
should be highlighted by the educator. Educators can develop word searches, crossword
puzzles and matchinGoumn a and b to strengthen terms and terminology. (See
https://worksheets.theteacherscorner.net/)

Keyword Meaning

Grains Crops like maize, wheat, barley are generally refed to as grains or g
crops

Input Resources used to produce a product

Output ¢ KS LINPRdzOUO GKIGQa 06SSy LINRRdAzO
Part of the planet that is north of the equator. It has about 80 percer

Commodities of
$2NI RQa LRLMz I GA2Y YR Y2ad 27

Arable Land that can be cultivated (ploughed) to be planted

Resources are materials, energy, services, staff, knowledge, or other assets
that are transformed to produce benefit

Renewable Can be reused

Non- renewable Cannot be reused

Sustainable agriculture Meeting society's food and textile present needs, without
compromising the ability of future generations to meet their needs

Non-sustainableagriculture| Not maintainingour agricultural resources



https://worksheets.theteacherscorner.net/

Agriculture provides the world with food like meat, grains, vegetables, fruits and fibre for fabrics,
wood for construction and paper. These commodities, as well as the agricultural methods used to
produce them, may vary from one part of the world to another based on the resources available.

To produce these commodities, we use inputs. These inputs are contained in the factors of
production. These inputs are thus needed to supply goods and services.

The factors of production are:
- Land

- Labour

- Capital

- Entrepreneurship

Labour involves using human resources. Human
Resources describe the people who produce goods or
provide services through working, or labour. They include ENTREPRENEURSHIP
talents and skills of people. All goods and services involve Refers to the ability to put the other three
some human labour. c{ LABOUR resources together to create valu&hey
€36 create new businesses by applying new

> ideas to satisfy customer needs. They invest
their own money in hopes of making a
profit, or what remains (profit) after the
costs of running the business are paid.

CAPITAL

Capital refers to the things
we need to make other
thingswith. Machines, tools,
trucks, factories, roads.
These all help us make
other things.

LAND "Land involves the natural resources we
have as a country. Natural Resources are
resources found in nature at a specific
place. They are the starting point for
producing goods.

Schematic representation of factors of production

Example: For producing wheat, a farmer uses inputs like soil, tractor, tools, seeds, manure,
water, tractor driver, insecticides and his own services.

If these inputs (soll, tractor, seed, various tools) are classified into production factors it will be
divided as follows

- Land (soil, water)
- Capital (tractor, tools, manure, insecticides)
- Labour (tractor driver) 0

- Entrepreneur (own services, spot the gap in the market) * Watch the video
on Factors of Production




But what is a resource?

A resource is a source or supply from which a benefit is produced and that has some
utility (usefulnes$. Resources can broadly be classified upon their availability andcassified
as:

A renewable - resources are air, water, wind, solar energy, etc. They can also be classifiel as
actual and potential based on level of development and use, based on orgid they can also
be classified as biotic (living) and abiotic (ndiring),

A non-renewable resources are coaI crude oil, natural gas, soil, etc

m“tl%‘m%&@ -
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An item becomes a resource with time and developing technology. Typically, resources are
materials, energy, services, staff, knowledge, or other assets that are transformed to produce
benefit and, in the process, may be consumed or made unavailable.

For South Africa to be seHufficient in the production of food and fibre it is best that these
resources that are used are taken care of by the people working and living on the land.
Agricultural production should be both optimal and sustainable.

I Optimal agricultural production can only be obtained by farming with highly productive
plants cultivarsor animal breedsusing resources sustainably.
I Sustainable agriculture needs to me&t2 OA S (i @ @ad atdidextivBesdsn-the
presentwithout compromising the ability of future generations to meet their own needs.
0 Sustainable agriculture seeks to integrate three main objectives:
1 a healthy environment, by conserving soil and water, so that the land can produce
food or other crops for many generations.
economic profitability, and
social, risk and economic equity.

—_

—_

Preserves
biodiversity \ Ensures soil
y conservation

Avoids

deforestation Maintains

water quality

Protects health
& safety of
community

Suits local
conditions and
capacity

Protects economic
viabllity of farming

Diagrammatic representation of sustainable agriculture

0 Unsustainable agriculture thus destroys the resources used in producing



agricultural commodities.

.

Sl s L¥ .
Sustainable agriculture Unsustainable Agriculture

Every person involved in the food systangrowers, food processors, distributors, retailers,
consumers, and waste managarsan play a role in ensuring a sustainable agricultural system.

Land : Natural resources Together
Labour : Human skill and effort produce
Capital : Equipment and materials goods and
Enterprise : Organisation and services

undertaking production

Division of resources used in the production of goods and services

Each factor of production can thus be grouped into resources, these resources are then used as
inputs to produce goods and services to satisfy the needs and wants of consumers. These
resources can be categorized into natural resources (land), human resources (labour),
manufactured and financial resources (capital) and personal resources (entrepreneurial).

A Natural resources (Land).
Influence of natural resources on agricultural production in South Africa

Southern Africa is a relatively poor agricultural country regarding its natural resources,
mainly because of the following reasons:

The quality of the soil types is relatively poor.

Only about 12% of the total area is arable.

The carrying capacity of the natural grazing is low by international standards.
Climatic conditions and the rainfall are unreliable and variable.

The extent and quality of agricultural production vary considerably from year to
year.

o Do T o Do
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Agricultural production is influenced by the following factors:

soil - comprising the growth medium for the plant, the

vegetation¢ composition and structure

terrain - enabling the crop to be planted, to grow and to be harvested sustainably.
climatic conditions- which supply the plant (vegetation) with enough water and

heat, the

The natural resources cannot change in an area, it is dictated by the location of the fiaun,
however the growing conditions can be manipulated as we will discuss later in crop and
animal production.

To I Do I

A Human resources (Labour/Management/Entrepreneur)

Human resources are solely responsible for making use of natural resources and the
transformation of its products to be used. THaumanbeingis at the centre of all work,
and all development comes from the human mind. Man has become fdipensableand
is being replaced by machines and technology to improve efficiency in the production
process-But Man isat the centre ofdevelopingte-handlethese machines and technology.

Agriculture is a dominant economic activity in South Africa. The sector provides
employment for 70% to 80% of the labour force in developing countries and between 40%
and 50% in developed countries.

Human efforts done mentally or physically with the aim of earniag income is known as
labour. Thus, labour is a physical or mental effort efhuman being in the process of
production. The compensation given to labourer in return for their productive work is
called wages (or compensation of employees).

A Manufactured and Financial resources (Capital)
Capital in a farming business is important as the farmer needs it to purchapats (goods
and services)These inputs are then used to produce outputs. Capital is not only money,
but also includes the value of all the goods the farmer uses to make the production
process easier and more effective.

Capital include Land, fixed improvements (buildings dams etc.), machinery, equipment,
livestock, fertilizer, fuel, are all required in a farming business to produce a product.
Financial capital is needed to invest in these assets to change them into products.

All manmade goods which are used for further production of wealth are included in
capital. It is the produced means of production. An increase in the capital of an economy
means an increase in the productive capacity of the economy. Logically and
chronologically, capital is derived from land and labour.

A Personal resources (Entrepreneur)
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An entrepreneur is a person who organizes the
above factors and undertakes the risks and
uncertainties involved in the production. The
entrepreneur is also the one with the big idea
or vision, he uses/analyses these three factors,
brings them together, organizes and
coordinates them to earn maximum profit. For
example, Mr. X who takes the risk of

I producing a product will be called an
entrepreneur. He is loosely identified with the
owner, speculator, innovator or inventor and
organizer of the business.

Entrepreneur/ BB L

Thus, entrepreneurship is a trait or quality
owned by the entrepreneur as defined by
his personal resources (education, time,
talent and skills). The entrepreneur should
also realize that he cannot do everything himself and know when to get the right
people to help.

Activity ¢ Identify an entrepreneur in your town angeecheckhow many of the qualities
he/she does have

A farmer or entrepreneur must effectively utilize his resources (natural, financial, Human and
personal) for optimal production and he/she must then be able to take definite management
decisions.

For farmers to farm sustainable, information like
o climate (average temperatures and sunshine days, wind) and rainéall,
soil tests and slope of land is needed in decision making
o individual details of animals, herd averages are needadd are obtained through
record keeping (done later)

Through close observation and the availability of information obtained, the farmer can then
make better informed decisions like
1 the best methods to use for producing good vyields,
1 the best crops and livestock to use
while working and conserving the land.

Activity ¢ Gather information about your environment and discugses how it can influence the
production of commodities in youarea,etc.
- Learners should use the four factors of production, identify resources of each in their
immediate environment as connected to the local farming environment.

Possible module questions
1. Name and discuss the four factors of production.
2. Name the natural resource factors that influence agricultural production.

13



3. Why is the collection of information importanin an agricultural productionenterprise,
and name three examples of information that could be used?
4. What is the main purposef the entrepreneur as a production factor?

MODULE 3
Conservation of Natural resources

Objectives:
The learners should explain and understand the importance of conservation of our natural
resources.

Upon completion you should be able to answer questions on the conservation of our natural
resources

o Soil

p Water

0 Vegetation

Keywords/terms and conceptsg not all words or terminology is listed in the table, some words
should be highlighted by the educator. Educators can develop word searches, crossword
puzzles andnatching Calmn a and bto strengthen terms and terminology. (See
https://worksheets.theteacherscorner.net/)

Keyword Meaning
Conservation Care and protection of the natural resources so that they can persist for
future generations
Grazing the vegetation or pastures that is available for livestock to feed upon

14
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https://www.collinsdictionary.com/dictionary/english/feed

Generations average period, generally considered to be about thirty years, during which
children are born and grow up, become adults, and begin to have children of

their own

Logging The process of cutting trees

Ecosystem Large community of living organisms (plants, animals and microbes) in
an area.

Urbanization Population shift from rural areas to urban areas,

Urban Means belonging to, or relating to, a town or city

No - till an agricultural technique for growing crops or pasture without disturbing

the soil through tillage. No-till farming decreases the amount of soil erosion
tillage causes in certain soils, especially in sandy and dry soils on

sloping terrain.
Deterioration When something gets worse due to neglect or an unfortunate health
problem, things start to deteriorate 0 or fall apart.

Conservation is the care and protection of the natural resources so that they can persist for
future generations. It includes maintaining diversity of species, genes, and ecosystems, as we
as functions of the environment, such as nutrient cycling. Conservation seeks

the sustainable use of natural resources by humans, for activities such as agriculture,

hunting, logging, or mining.

Conservation is like preservation, both relate to the protection of nature, preservation simply
means protecting nature from human use (e.g. Game reserve like the Kruger national park
any in their province).

Conservation of resources is important because we want to make sure we can keep those
resources available for generations to come.

Environmentally, conservation is important, as resource extraction methods are harmful to the

environment e.g.

- Mining, forestry and agriculture destroy topsoil, releases toxins, and ruins ecosystems.

- Crop production and grazing, Wfrongly done , causes erosion, destroys animal habitat, and
can alsodestroyecosystems.

The better we can conserve the natural resources by reducing usage or recycling, the less we
will ruin the earth's ecosystems

Economically, resource conservation is agt decision. It costs abou20 timesmore (in energy
costs for refinement and reestablishing costs) to stabilize an area not being looked after

Conservation of water

Only 1% of available water used by humans (compared to the global sum of all withdrawals) is
for drinking, washing and cooking. An additional 10% is calculated for all other domestic uses
(toilet flushing etc.). Industry uses 19% and the rest, a massive 70%, is used by agriculture for
irrigation, drawing water from rivers, lakes and underground water strata. In general, countries
that are drier will use more water for agricultural purposes than countries with higher rainfalls.
In Europe, for example, agriculture, industry and civil use account for 64%, 24% and 12%
respectively of all use made

15
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A Water conservation is the practice of using water efficiently to reduce unnecessary water
usage. Water is the resource most used in agricultural production. Water conservation is
important because fresh clean water is a limited resource, as well as a costly one.
Conservation of this natural resource is critical for the environment.

A CHNY¥SNE:Z GKS ¢g2NI RQa 3INBIGSad dzaSNE 2F 41 G§SNE
in the face of a rising population and climate change with prolonged droughts and extreme
temperatures. Agriculture uses three times the amount of water it did 50 years ago, and by
2050 it will need a further 19 percent.

CFNXYSNEQ STTF2NIa G2 O2yaSNIBS 4 GSNI NS LI e&Aay3a 27
cotton today compared to 20 years ago. But efforts must be ongoing as plants need considerable
FY2dzyda 2F ¢l GSNJ (2 3INRgd ¢KIFGiQa 06SOFdzasS GKS& [N
needed to maintain their structure and for photosynthesis to occur. For instance, nearly 454 litres

of water are needed to grow one kilo of corn alone.

R |
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Quantities of water required by crops

Farmers today are conserving water in several ways, such as
A using herbicides and herbicidmlerant biotech crops,
A application of water using the correct irrigation system,
A correct soil cultivation practices like,rd A f £ FI NXYAy 3 a2 az2if R2SayQ
and can retain moisture. With ndill farming, farmers can increase soil moisture content
by as much as 24 percent. Soil moisture is important since plants take in water through
their roots.

The International Food Policy Research Institute (IFPRI) predicts that in 2050l ferming,
coupled with irrigation, will increase global maize yields by 67 percent.

Water conservation not only helps farmers produce more food with less water, it can help
them cut costs. On the other side, with water scarcity, food prices go UP.

Conservation of Soil

A Soil erosion is removal of soil due to movement of water and/or air. Soil erosion may lead
to the significant loss of soil productivity and thus may lead to the desertification under
severe conditions.

A Conservation of soil and water resources is important for sustainability of agriculture and
environment. Soil and water resources are under pressure due to ever increasing population
thereby ensuing growing demand for food, fibre and shelter.

16



A Soil and water resources are being deteriorated due to different human actions and
natural factors. Soil erosion is one of the several major deteriorative processes which
results in deterioration of the soil.

A Water and wind are the major agencies which are responsible of soil erosion. Causes like

- deforestation,
- over-grazing,
- intensive cultivation,
- mismanagement of cultivated soils and
- intensive urbanization
are major factors triggering the soil erosion?

The concept of soil conservation cannot be materialized without conserving and efficient use of
water resources. It is therefore preequisite that soil conservation practices should be adopted.
Soil conservation practice include

- soil management,

- crop management,

- surface engineering,

- and range land management.

For sustainable agriculture and environment, it is pertinent to protect the soil resources against
erosion. Different control measures should be adopted to protect the soil resources against
erosion.

Ok I0)
ﬁ;.- x;

.
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Living soil: Watch video on the importance of soil in our daily lives. (1hour)

Conservation of natural vegetation

Forests and grasslands provide a natural habitat for many species of animals. Changes in
climate and human activities led to the loss of forest and grass cover which is affecting the
inhabiting animals. Several species of animals have become endangered or extinct due to
the loss of their natural habitat and indiscriminate killing.

- Deforestation,

- Overgrazing,

- soil erosion,

- construction activities,

- forest fires, and

- landslides are the major factors that i mpact

The best way to ensure conservation of our resources and the different species of animals is by
educating people about how important animals and our resources are to our ecosystem.
Regenerative Agriculture is becoming a way to improve our, and protect our soils from
deteriorating.
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Watch the video about regenerative agriculture. Discuss it in the class. How do EI“r -t’%ilﬂ
you allow soils to deteriorate, and how can you prevent it?

What is the secret of regenerative agriculture and how can it be achieved.?

Creation of national parks is another measure to protect our natural

vegetation and wildlife. A national park is a natural area protected against human development
and pollution having the aim of protecting and conserving specific ecosystems for the present
and future generations.

Natural habitats like creeks, wetlands and lakes also need to be conserved to protect the
natural resources and ecosystems in those areas for which adequate measures need to be
implemented by the governments of various countries.

Module questions
1. What is soil erosion?
What are the causes of soil erosion?
What are theeffectsof soil erosion?
How can we prevent soil erosion?
Why is agriculture so important to a country?
Why is it important to conserve soil?
Name three factors that have a detrimental (bad) effect on agricultural production.

Nogasrwd

o

Why must the veld coverage be maintained?
9. What can we do to conserve water?
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MODULE 4
Farming Systems

Objectives:
Learner should be able to explain and understand the farming systems found in South Africa

Upon completion you should be able to define, identify and answer questions on the farming
systems used in South Africa.
A Define the following farming systems:
A Commercial (industrial) farming
A Subsistence farming
Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Columna and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Keyword Meaning
Commercial Commercial means involving or relating to the buying and selling of
goods usually for profit
Domestic Locally produced or tamed animal

Agricultural production is structured around the grouping of individual farming systems that have the
following characteristics:

A have similar resource bases

A consist of similar business patterns

A experience similar domestic livelihoods and limitations

A could utilize similar development strategies and interventions

Based on the above characteristics two distinct agricultural systems are found in South Africa:
A Commercial agriculture or industrialized agriculture
o Commercial farmers sell their crops and animals to make a proft.
commercial agriculture sector followed a capitadtensive trajectory o
using latest technology available

A Subsistence agriculture
0 Subsistence farmers only produce enough food for local consumption. There is little, if any
surplus left to sell.
o farmers having small and scattered land areas, most farmers practicing this method are

poorer and seldom use
1. synthetic fertilizer
2. Highyield seed varieties
o In this system, work is done manually following traditional processes.

The two systems produce similar crops and livestock, they differ markedly in the scale of operation,
method of production and market orientation.

Commercial and subsistence smallholder farming can be made more productive and sustainable by,
among other measures:

Stabilizing pricing

providing better product markets

improving access to financial services and reducing risks.

enhancing the performance of producer organisations; and

o T To I
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A promoting innovation through science and technology.

% Watch video about farming systems

Activity: Collate a collage of farming systems used in South Africa

Module questions.

1. Name the two farming systems found in South Africa.
2. Draw a table and compare these two farming systems regarding profitability and their use of
resources.
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MODULE 5
Farm planning (The homestead)

Objective
The learners should be able to explain and understand the essential principles in planning the farm
layout and essential buildings on the farmyard for optimal production.

Upon completing this you should be able to answer questions on:
A Farmyard layout and essential farm buildings
o0 housing and ablution, stables, milking parlour, shed (vehicles, implement, shearing etc.),
workshop, tool storeroom, chemical storeroom, fowlins, pigsties

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Column a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Key terms and Meaning
concepts
Homestead homestead is a house and surrounding land owned by a family
Slope asurfacethat lies at anangleto the horizontal so that
somepoints on it are higherthan others:
North-slope Direction the slope faces
Making a profit profit is money you make, as opposed to money you lose. ...

Businesses need to make a profit moneyt or they'll have to
fire employees, cut expenses, and maybe go out of business
entirely.

Farm buildings Farm building, any of the structures used

in farming operations, which may include buildings to house

families and workers, as well as livestock, machinery, and crops.

Soil utilization The use of soail for building, production of crops etc.

Pasturage Vegetation used by animals as grazing

Vineyards a plantation of grapevines, typically producing grapes used in
winemaking and table grape production

Beef cattle Farm animals(cattle) used to produce beef

Dairy cattle Farm animals (cattle) used to produce milk

Irrigation Artificial supply of water to land or crops to help growth and
production.

Daily diet requirements | the estimated amount of a nutrients (or calories) per day
considered necessary for the maintenance of good health

Horticulture The cultivation, processing, and sale of fruits, nuts, vegetables,
and ornamental plants

Stock farming Stock farming is the practice of keeping a livestock farm.

Hectare (1 hectare Area comprises of 100m x 100m

Now that we have done farming systems and you decided which system you will follow; you can now plan
your homestead and layout of buildings.
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The homestead
The homestead consists of the farmhouse, gardens and the farm buildings. It is very important
because it is the home of the farmer and is the centre from which he runs the farm.
o Choice of a suitable position
The homestead must be situated in a position from where it is easy to reach and to control
every part of the farm.
It should, if possible, be near a public road. This makes the transport of farm products to the
market much easier. It is then also easier for the people living on the farm to travel to the
nearest village or town with its churches, schools, shops and opportunities for meeting other
people.
The homestead must be close to a good source of water. There must be sufficient water to
supply the needs of the people, animals, gardens and orchards on the farm.
0 The farmhouse
To simplify supervision and management, the farmhouse should be near the other buildings on
the farm.
The site of the farmhouse and of all the farm buildings should be well drained.
If possible, a northeastern slope should be chosenhis ensurethe maximum amount of
sunlight and warmth in winter, and cooler conditions in summer.
The farmhouse should be planned so that the farmer and his family can live in comfort. It
should also be a place where visitors can be entertained in attractive and pleasant
surroundings.
o Essential farm buildings
These should be planned carefully to avoid unnecessary waste of time, work and money. The

following points should be kept in mind when:

w The site for the buildings should be a suitable distance from the farmhouse.

w A good and economical supply of water must be available.

w Roads in this working area must be wide and strong enough to carry heavy trucks.

w The units nearest to the farmhouse should consist of the office, storeroom, tool room,
workshop and the sheds for vehicles and farming implements, vegetable garden, fruit
trees and chicken coop.

w Sheds, barns, toolrooms and workshops should be within easy reach of each other.

w Certain groups of buildings form separate units:
- milksheds, feed sheds, haybarns, milking rooms and washrooms for cattle
belong together.
- pigsties, dips, loading ramps and feed sheds for pigs should be grouped
together.
- poultry sheds, hatching chambers, hatcheries and chicken slaughtering
places form a unit.
- The units for pigs, and horses should preferably be far enough away from the farmhouse and
milking area to avoid having flies and unpleasant smells in and around the farmhouse.
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Basic farmyard layout.
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Module questions

1. Describe the factors to be taken into consideration when choosing a suitable setting for building a
farmhouse.

2. Describe the ideal arrangement of different farm buildings on a farm.

3. Briefly explain what each of the farm buildings in the diagram above are used for: 3.1.
Machinery sheds.

3.2. Pigsty
odod {Af 2Qa

4. Why should the following building not be close to the farmhouse
4.1. Pigsty and cowshed
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Complete the following activity: Compare the following diagrams regarding their layout.
A

B

Homestead Plan (core layout) i
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- Our Home
~

FUY A2 Nk AN VAR e B :
Which of these two layouts represent a commercial farming system and which one a subsistence
farming system? Provide reasons for your answer by indicating the differences.
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CHAPTER 2:
Safety on the farm and workshop and communication

MODULE 1
Importance of safety

Objective
The learners should be able to understand the importance of safety on the farm.
A Apply the OHS guidelines in the farm and workshop.

Upon completing this you should be able to answer questions on:
A Communication regarding safety and safe practices
A Personal safety equipment on the farm and in the workshop

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Colmn a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Safety on the farm and in the workshop
Occupational Health and safety act

Introduction to the OHS Act.

In South Africa, the Occupational Health and Safety Act (the OHS Act) provides regulations for the
following:

1  The health and safety of all the people in the workplace.

1  The activities of people at work.

1 The OHS Act applies to all employers and workers. Everyone using or entering areas where
work is done must know about the dangers and hazards in the area.

According to the Act, all incidents and accidents must be reported to the authorities if the incident
or accident related to work done in the workplace, farm or workshop where one of the following
happened:

0 A dangerous substance was spilled.
0 A substance under pressure was released in an uncontrolled manner.
0 Machinery not working right, or break caused objects to fly, fall or move in an uncontrolled way.

0 Machinery ran out of control.

A Communication in the workshop and on the farm
{ A 3y usBdsa® dommunication
Because a workshop is usually loud and verbal communication is minimum, symbols are used.
These symbols are represented by different colours and shapes, See poster on next page.

Safety signs in the workshop or farm are used to communicate the expected danger or action.

Employers must make sure that all warning signs and signage is visible for workers to see. Workers
should adhere to these sings to promote safe practices.
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Every workshop should display safety rules, be specifically careful around electrical tools and

sharp tools in the workplace.

MEANING

SHAPE &

are put inside the safety shape.

COLOUR SYMBOLS These are used in all EEC Countries
You must
oe - ® ® @ @
Do not do
RED
Stop means STOP No admittance No smoking No dirty clothes
You must
do.
Carry out
the action S
given by ' e
the sign. means OBEY Keep clear H’:e:ldstplr):t:lc;:zn ear gloves
Caution.
Risk of
danger.
Hazard :eErl‘-erng!' Danger high Danger mind Danger fork lifts
ahead. DANGER voltage your head in operation
The safe
way.
Where to 9
e'?‘z: neanr:: G REEN Firsl‘ aid Emergency Emergency exit
9€NCY! means GO —— phens

MULTI-PURPOSE SIGNS

To be used when the hazard requires
more than one of the 4 types to
convey the safety message.

A O

>

Warning
¥ lanmado fiquid

Protective
garments
must be worn

SUPPLEMENTARY TEXT

If the safety sign needs additional
information it may be added in words.

¥

W
83

Fire alarm
call point

A\

DANGER

Highly flammable

Protective
gloves

must be wom

FIRE EQUIPMENT SIGNS

For indicating the location of fire
fighting equipment and how they
should be used.

¥

X
S

:

\xixx"‘\\
A N~

Fire alarm call point  Fire hose reel Fire extinguisher Firephone
WORKS TRAFFIC SIGNS loer?'a:gi\"‘rlon
Are the same design as public road . @ @ || G W MARKING
o rrrrs.

Explanation of sings and colour codes used on safety signs in the workshop
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Verbal communication

On a farm, workers are sometimes apart or not within eyesight of each other. Verbal communication is

the required for workers to contact one another through.

A Twoway radioc normally fix with-in a vehicle using the vehicles power to operate, have a large
operating range.

A Walkie talky- use smaller rechargeable batteries can be carried around on a person does not have a
large operating range.

These type of communication does only incur a once of cost during purchase.

Workshop practices and regulations

A Elements of workshop and farm safety
o Dress for safety
o0 Be familiar with safety rules
o Handle materials carefully
o Handle tools properly
0
0

Practice goochousekeeping Safety in the workshop
Exercise caution when using hazardous materials

A ,2dz Oty 2yte adFINI ¢2NJAYy3 gA0GK (G22fa& | yR Sl dzA LJY
tool.

A The OHS Act states that protective equipment and other safety measures related to the workplace
and machinery, must be used as required.

Personal Safety equipment and clothing (Personal protective equipment (PPE))
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Safety equipment and PPE protects people against hazards and dangerous situations. Different
equipment and PPE are used for different tasks and in different areas.

Workers must also have the correct PPE. The employer must tell the workers about all potential
hazards and they must also try to identify hazards themselves.

Body part protection needed, and equipment used

Body

Overall

Flame retarded overall is used where acids, steam or other
hazardous chemicals are found. Standard body protection has long
sleeves that should not be shortened.

When working with close to equipment that is rotating, loose
clothes should be removed to limit the danger of clothing being
caught while equipment is in operation. Failure to do so can cause
serious injuries.

Eyes

-

Safety glasses

2 KSy a2YSGKAYy3a O2dAZ R 3IShH Ayiz
gases. Safety glasses or goggles are normally made from a
strong plastic material that is resistant to a range of fluids. Any
contact of these types of substances with your goggles, remove
them and wash your face and goggles.

'\
%

Used in noisy areas (85 decibels (dB) or higher. You should use
ear protection whenever noises are higher than normal. Earmuffs
and earplugs must be kept in a clean condition to prevent ear
infections and replaced when they are damaged. Never lend your

Hardhat / Helmet

Ears ear protection to someone else

Earmuffs

Head 2 KSNB 20250(Ga O2dAf R FLEf FyR ¢
:;{}/

wear a hardhat/helmet. It also protects against liquids like water,
acids and rain. These were originally made from metal, but now are
made from a rigid plastic or polyethylene. Hard hats must be kept
in a good condition. A hard hat with holes, cracks or other damage
must be replaced.

Feet

»

Gumboots /
Steel point boots

Protects feet from falling equipment, workpieces and tools. Examples of
foot protection are safety boots or shoes with steel toe caps, and
gumboots when working in rain, or muddy areas where normal shoes
would not be suitable. Boots and shoes must be kept clean from any oil,
mud and other materials that can cause damage over a long period.

Hands

Gloves

When hands could be exposed to rough areas, acids, sharp objects,
electrical dangers and heat. Examples of this are leather gloves and
rubber gloves. Different types of hand protection are used in different
situations. For example, rubber gloves are used when working with
chemicals.
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Wearing a mask at work is no luxury, not when meeting hazardous
materials. Dust masks offer protection against fine dust and other
dangerous particles. If the materials are truly toxic, use aiaite mask.
This adheres tightly to the face, to protect the nose and mouth against
harmful pollution.

Full face mask /
Mask

When working at heights of 1,5 m or higher. Examples of fall protection are
harnesses, safety belts and ropes. Safety harnesses must be taken care of
cleaning them after use, preventing any twists or knots in the material and
replacing damaged shackles.

by

Harness

A General safety regulations.
The OHS Act also covers general safety regulations, which specify the following:

o LG Aa SOSNeBR2ySQa NBalLRyaAroAftAiide 2
machinery they use.
A person using equipment or machinery must take the proper steps to prevent injuries and
damage to equipment.
Safety guards and equipment must be installed on all rotating or moving equipment, which
be kept in good condition.
- If safety guards cannot be fitted, then other safety measures must be put in place.
The required safety equipment for the conditions should be available
This can include:
- Personal protective equipment.
- Fall protection.
- Safety signs, barriers, loeiut devices
- Ointments, respirators, breathing apparatuses, masks, and air lines.
- Proper insulating material on the floor.
No one can remove any safety device, guard, barrier, kock device or any piece of
equipment unless it is causing a safety risk or if it needs to be removed for maintenance.
Employees must be given correct instructions about all the limitations and use of safety
equipment.
Work will not be allowed unless all the required safety equipment is issued and used.

(0]

(0]

RSGSNXYAY

S

must
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Special safety equipment:

Certain working environments have hazards that need special equipment.

Situation Equipment Reason
Welding Welding helmet Protect your eyes from harmful rays
Leather apron leather gloves, Protect your body and clothing from
leather boot protectors spatter
Electricity Flame resistant clothing and Protect your body from fire caused
overalls by electric sparks
Confined Breathing apparatus or air Help you breathe if there is not
spaces mask enough oxygen
Dark areas High visibility clothing and Help others to see you in the dark
reflective clothing
Adequate lighting Help others to see you in the dark
and allow you to see the work you
are doing
Gas areas Breathing apparatus or air Help you breathe if there is not
mask enough oxygen
Gas testing device Test for dangerous, explosive gases

Signs that indicate unsafe working practices in the workshop

(o

STOP

Hidh

STOP

DOING UNSAFE

il

STOP

A

STOP

DOING UNSAIT

£

STOP

il

STOP

DOING UNSAFE

R x

B[ ~d -3

MenA

STOP

4B

STOF g STOP

B | e el

STOP WAREHOUSE UNSAFE ACTS
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Signs that show the prevention of back injuries in the workshop.

0

UFT Wt
YOUR LLOS
NOT YOUR BACK

N

——
wwronr s I

UFT Wit
YOUR LEGS
NOT YOUR DMK

°
FIRST ﬁ

UFT OBJECT
CORRECTLY

LIFT OBJECT
CORRECTLY

SUPPORT BELY

N
4

b

o, B o

e
TIGHTEN YOUR
BACK SUPPORT
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Activity: Educator can use the signs above and ask learners to identify tresnwyell as statets purpose.

Module question

1.

N

S

What does PPE stand for?

List and discuss 6 PREecessary for every worker. Also provide an example when it is important
to wear this protection.

Name the colour and discuss the meaning thereof in the usage of signs.

Name and discuss two types of communication used on the farm.

Name 7 general safety regulations that is specified or covered by The OHS Act.

Identify areas at your school where safety aspects can be improved.
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CHAPTER 3
Farm workshopg implements, tools and energy use

Module 1
Farm implements

Objective
Learners should be able to explain and understand the purpo$eoil cultivation and the function of
the farm implements used
1 Primarycultivation

1 Ripper
1 Plough
1 Secondary cultivation
1 Seed drill/planter, cultivator
Upon completing this you should be able to answer questions on:

A the various implements used in primary and secondary cultivation of soil.

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Columna and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Key terms and concepts Meaning
No-till Planting a crop in the field without any precultivation.

Primary cultivation implements

Primary cultivation is when the soil is being loosened and aerated before planting can take place. It
entails deep penetration of the soil up to a depth of 15cm to 75cm. Heavy machinery is used, and it is
usually the first step in the cultivation process. It breaks the soil deep down to allow for plant roots to
enter deeper into the soil.

The following implements are used in the primary cultivation process

Implement Use
Rippers Rippers are used where deep cultivation is
needed.

When fields are cultivated to the same
depth for several years, aWLJ 2 dz3
develops. This limiting layer inhibits
effective water infiltration and root
development. To establish better drainage,
conservation and utilisation, it is important
that the layer is regularly broken up.

(=] [m]
""ﬁ‘r.p 3
it
f._k .

(=] uas e Watch deep ripping of fields

Mouldboard plough This implement is used to turn sods/soil up
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to 300 mm deep and is especially suitable
for heavier soils with a lot of structure. A
further advantage of the turning of the soil is
0 KI sSSRaQ aSSR FyR
residue can be deeply buried.

L‘t‘"‘“ :ﬁi
. “ 2
E ii"" ] Watch video on

ploughing fields

Disc ploughs

The disc plough has a cutting action and its
main advantage is that it penetrates better
under hard, dry conditions with the added
benefit that its wear and tear is less than
with a mouldboard plough.

This implement is more efficient in fields
with lots of plant residue and less clogging
occurs.

This implement is suitable for heavier and
harder soils where structural loss is not so
critical but is not recommended on sandy
soils.

Chisel ploughs are mainly used to turn soil
to a depth of 250 mm.

This plough is therefore more suitable for
soils where a loose structured topsoil is
desired to improve infiltration and reduce
erosion.

Under dry conditions, big sods are broken
loose, which inhibit plant development.
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Secondary cultivation implements and planting

Secondary cultivation is done to make clods smaller, level and firm the top layer 5cm to 15cm of the

soil.

The main objectives of this operation are to prepare the seedbed, manage crop residue, incorporate
fertilisers and agrichemicals, control weeds, deompact soil layers, increase water infiltration and level

the solil surface.

The main machines used during this operation are disk harrows, cultivators and rotary tillers.
However, for smaliscale farmers, jembes(hoe) and rakes work.

Rotavators

Under the right conditions, this is a beneficial
implement that can prepare a seedbed in one step,
especially in damp clay sails.

On dry, sandy soils it destroys the structure in a very
short time span. In many cases, rotating rotavators
are used for weeding control, but is only effective on
weeds with shallow root systems.

Rotavators leaves a fine, bare surface behind that is
easily eroded by wind.

LLE
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4@.‘3‘ Video on rotavator building beds to
plant in

Harrows

Tine harrows

Tine harrows consist of a variety of hoeing
implements that are mainly used for the control of
young weeds, but they are also used as surface crust
crushers.

Cultivation depth is rarely more than 100 mm.

The implements are only effective on moist soil.

On dry, clay sail it is completely ineffective because
the teeth cannot penetrate the soil.

They are often used for seedbed preparation.

Harrows also consist of a variety of implements. The
toothed harrow is mainly used to level a seedbed and
is only effective if the seedbed is already finely
pounded.

harrow to use

Used to incorporate organic matter into the top layer
of a cultivated field.It is also used to chop up
unwanted weeds or crop remainders.
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Planters or seed drills Planters are implements used for the distribution of

‘ seed, 38fertilizer, etc. To produce a product (crop).
This includes conventional planters and ndifi

planters. Planters planting small seeds in narrow rows
are referred to as a seedrill.

3
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Eu' ‘—av . Watch planting using a ndill

planter

Cultivator, farm implement or machinedesigned to stir the
soil around acropto break the soil crust and allow water
infiltration, promote growth and destroy weeds.

2p
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‘=S¥ \Watch video of cultivator working in field
of planted crops

Activity: While fields are being cultivated measure the cultivated depth of the implement. Determine
whether it is a primary or secondary implement used.

Module questions

1. Name three important agricultural implements that you would normally find on a farm. Give reasons
for your answer.

What type of plough is usually drawn by animals?

Write down three uses for cultivators.

What is the planter called that is used to plant fine seeds in narrow rows?

What else, apart from seeds, can a planter add to the soil?

What type of cultivator is most commonly used?

Ok wnN
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MODULE 2
Workshop hand tools

Objective:

Learners should be able to explain and understand the purpose or function of hand tools (as listed in
section)

A Identification, use and maintenance

A Select the appropriate tool for use in a specific task

Upon completing this you should be able to answer questions on:
A the various tools in the workshop and their uses

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Colmn a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

The farm workshop is an extension of the production process as it need to do small repairs and build
needed structures on the farm. To do that various tools are required

There's an adage that says: "anything worth doing is worth doing right." This means that to do the job
right we need the correct tool. (doing the job right requires the right set of tools)

The tools in your workshop will depend on your areas of specialty, interests and level of experience.
Following is a list of somef the more essential handools that should be found in any basic workshop.
Measuring Tools

Measuring tapes come in a variety of lengths such
" as 3, 5 and 40 meters. Remember that the longer
the tape, the heavier it will be.

A 30m tape is a good choice for a serious builder
or craftsman. Tape measures are marked in mm
and centimetres, which simplifies measurement

= and calculation of exact measurements.
Adjustable square. Used for measuring and marking angles in
construction. It is constructed with a lipped straight
I edge making it easy to mark 48egree and 90
; "‘{( degree angles, and it has designations for some of
«;;\;':;:% the more commonly used measurements and

angles. An adjustable square is an absolute
necessity for serious building and construction

Level Come in a variety of sizes, lengths and styles
including hightech levels that use a laser beam.
The basic level uses a straight edge and liguid
filled containers that contain a bubble. The bubble

| s — T — is lined up between markings on the liquifilled

tubes to determine when a surface or line is level.

Hammers Hammers come in a variety of styles for varying
uses and are available in different weights
depending on how they'll be used.
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Neck

Face Bell/Poll

Commonly used hammers include sledge
hammers and standard nailing hammers.

Deadblow hammers are used in woodworking,
and don't bounce when struck against a material.

Rubber and wood mallets are also useful,
particularly for woodworking to make fit
adjustments without marring the surface of the
wood.

Drills

o =

The cordless drill is a timesaving, versatile and
frequently used tools found in nearly every
workshop. Not only is it used for drilling holes in
steel, wood, masonry, drywall or other materials
using a variety of bits, it can also be outfitted with
many adapters such as screwdriver attachments,
hole saws and steebrush paint removers.

Corded drills have the disadvantage of the cord
that limits your movement, but they are available in
strengths and torque greater than their cordless
counterparts.

Screwdrivers

Screwdriver tips

Every workshop- or toolbox for that matter --
needs to have both Phillips head and ftaead
(slotted) screwdrivers. Each of these types comes
in a variety of sizes. There are other types of
screwdrivers, as wel- such as hex and torx head
--for more specialized uses. Phillips is the most
common.

Works just like a screwdriver but has a socket at
the end for tightening and removing nuts as with a
socket wrench.

Sixin-one tool (multi tool)

Is a handy household tool that's essentially a
screwdriver with six interchangeable attachments
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- small and large Phillips head, small and large flat
head and two sizes of nulrivers.

An adjustable wrench (Shifteen spanner) is useful
around the house as well as for working in the
workshop or on automobiles.

The open end of the wrench adjusts by rotating a
threaded adjuster, and the wrenches themselves
are available in a wide variety of overall sizes.

Openend wrenches are available in incremental
sizes (metric and standard) and are open at both
ends.

Box wrenches are available in the same size
increments and are closed at both ends.

Pipe wrench/Monkey wrench

Cement Chisels

A chisel is dool with a characteristically shaped
cutting edgeblade on its end, for carving or cutting
a hard material such aood, stone, or metal by
hand, struck with a mallet, or mechanical
power. The handle and blade of some types of
chisel are made of metal or of wood with a metal
ring on the top edge.

Chiselling use involves forcing the blade into some
material to cut it. The driving force may be applied
by pushing by hand, or by using

amallet or hammer

Cutting Tools

Handcutting tools are used for cutting sheet metal
and other materials. These include:

Tin snips
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Left-cutting aviation snips
Rightcutting aviation snips
Straightcutting aviation snips

Scissors and heawjuty shears

Utility knife
b\ ~—
‘ j

Th&utility knife is an amazing multipurpose tool
with countless uses. Its retractable blade and
lightweight design allows it to be safely carried in
pockets or toolboxes.

Aside from cutting boxes or tape, there are many
other uses you may not be aware of.

Wood plane

A handplaneis a tool for shapingvood, using
muscle power to force the cutting blade over
the wood surface

Bowsaw used for wood cutting

snare 7
Crosscut saw 4
/

Keyhole saw ‘\

A saw is &ool consisting of a tougtblade, wire,
or chainwith a hard toothed edge.

It is used to cut throughmaterial, very
often wood though sometimes metal or stone.

The cut is made by placing the toothed edge
against the material and moving it forcefully forth
and less forcefully back or continuously forward.

Handsaws
Large and small crossut saw- Wood

Coping sawg Small delicate cuts in wood

Keyhole sawg cutting key holes or shapes inside a
piece of wood.

Bowsawc cutting trees

Hacksawg used for cutting metal
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r

Hacksaw use for metal

o
S

Pliers Pliers are a hand tool used to hold objects firmly,
possibly developed from tongs used to handle hot
, metal in Bronze Age Europe. L
_ ‘;/ They are also useful for bending and compressing a

7 wide range of materials.

Bent nose pliers

Generally, pliers consist of a pair of metal first-class
r levers joined at a fulcrum positioned closer to one
end of the levers, creating short jaws on one side of

> 4 .
Wire pliers ”// . the fulcrum, and longer handles on the other side.
Flat nose pliers _—
~' AP
Pointed mouth pliers Diagonal cutting pliers | Round nose pliers
Sanding blocks A sanding block is a block used to hold sandpaper.

In its simplest form, it is a block of wood or cork with

‘ one smooth flat side.

‘ ‘ The user wraps the sandpaper around the block, and
holds it in place (by inserting a fitted piece of
cardboard under the sandpaper, one can soften the
impact on the wood and protect against tears or

§ uneven wear on the sandpaper). Sanding blocks are
helpful because they prevent the "waves" created by
plain sandpaper.

o ‘ ' Used for sanding down wood / preparing wood for
final finishing.

Files and rasps Files and rasps basically have the same function.

A rasp is a coarse form of file used for coarsely

shaping wood or other material. Typically a hand tool,

it consists of a generally tapered rectangular, round,
or half-round sectioned bar of case

Activity: Educator can set a practical test on the identification of tools and equipment as listed above. The

above equipment and tools should be used appropriately for the task at hand in building the hydroponic

system in the Practical assessment task.

hardened steel with distinct, individually cut teeth. A
narrow, pointed tang is common at one end, to which
a handle may be fitted.

The file is used on harder material like metal.
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MODULE 3
Alternative energy

Objective:

Learners should be able to explain and understand alternative energy

Upon completing this you should be able to answer questions on:

A Alternative energy and their uses

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should

be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching

Column a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

ALTERNATIVE ENERGY

Name and Understand the alternative sources of energy that can be used on a farm.

wind energy:

Wind energy refers to capturing the
energy from moving air, i.e., wind, an
converting it into a force.

Historically, we have used it mainly
for grinding grain and pumping water.
A typical application of the use of
wind power on a farm is the use of a
windmill to act as a pump to extract
water via a pump mechanism or to
create electrical energy using a
generator.

Solar energy

Solar power is electricity generated
from the levels of natural energy
contained within
radiation)

The application of this on a farm is to
use solar panels. Energy is captured
via the solar panels, which charges a
battery system (energy storage
device) to be used as a source of
electricity.

t
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Hydro- energy

Hydropower uses the energy of
moving water for a variety of useful
applications.

Hydro-electric power stations
generates electricity by harnessing
the gravitational force of falling water.
The most common type of watermill
grinds grains into flour. Watermills
can also be used to move water from
a lower to a higher level.

 BIOFUEL

iLCOI :

Bio-fuel

Biofuel or bio-organic fuel is any plant
or animal matter which can be
combusted and used as a fuel.
Biodiesel can be manufactured from
vegetable oils e.g. soy, canola,
sunflower seed, algae or animal fats
and used as a source of fuel in farm
vehicles.

‘ Gafsénsacv
g I
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ORGANIC FERTILIZERS

A

WARM

Bio- gas

Biogas is a type of biofuel that is
naturally produced from the
decomposition of organic waste.
When organic matter, such as food
scraps and animal waste, break
down in an anaerobic environment
(an environment absent of oxygen)
they release a blend of gases,
primarily methane and carbon
dioxide. The resulting biogas can be
used in several ways including: gas,
electricity, heat, and transportation
fuels.

Activity:
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CHAPTER 4: PLANT PRODUCTION AND HORTICULTURE

MODULE 1: Sail

Objective: Explain the following concepts of soil as a medium for production:
Upon completion you should be able to answer questions on:

A The composition of soil
A Soil Texture

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Colmn a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Key terms and Meaning
concepts
Organic matter/ Material | Soil organic matter (SOM) is the organic matter component

of soil, consisting of plant and animal detritus at various stages
of decomposition, cells and tissues of soil microbes,

and substances that soil microbes synthesize.

Humus Humus is dark, organic material that forms in soil when plant
and animal matter decays. ... The thick brown or black substance
that remains after most of the organic litter has decomposed is
called humus

Nutrients a Substance that provides nourishment essential for the
maintenance of life and for growth
Soil texture Texture indicates the relative content of particles of various

sizes, such as sand, silt and clay in

the soil. Texture influences the ease with which soil can be
worked, the amount of water and air it holds, and the rate at
which water can enter and move through soil.

Water holding capacity [water holding capacity is the amount of water that a

given soil can hold for crop use.

Fertility Soil fertility refers to the ability of soil to sustain agricultural
plant growth, i.e. to provide plant habitat and result in sustained
and consistent yields of high quality. ... The ability to supply
essential plant nutrients and water in adequate amounts and
proportions for plant growth and reproduction

Composition of soil:

Soil consists of organic matter (5%) which includes decaying plant material, animal material and
other organic matter such as humus. Organic matter plays an important role in making nutrients
available to the plant.

25% of soil consists of air and 25 % of water. How, these two commodities interact depends on how
much water the soil contains. The rest of the soil consists of 45 % mineral material, which is derived
from the mother material of which the soil developed from. Inorganic nutrients for the plants are
derived from this soil component
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45% Mineral

25% Water
5% \
oM '

Soil texture:

The soils in which plants grow consists of a mixture of mineral materials, organic matter, water,

and air in varying proportions. The small fragments of mineral materials are derived from rock over
long periods of weathering. The organic matter consists of living organisms, their excretions, and
decay products. The texture of soils refers to the sizes of the particles that dominate. The texture of
a soil influences the amount of air, water and nutrients held in the soil. In general, the penetration
of air, water, and roots occurs much more readily through soils in which large particles (sand)
dominate. On the other hand, water-holding capacity and fertility are mainly a result of small
particle size (silt and clay) and organic matter.

The inorganic material in soil is called mineral matter. Mineral matter began as rock that was
weathered into small particles. Most soils have different sizes of mineral particles. These patrticles
are called sand, silt, or clay, based on their size.

Sand is the largest of the mineral particles. Sand particles create large pore spaces that improve
aeration. Water flows through the large pore spaces quickly. Soils with a high percentage of sand
are generally well-drained. Sandy soils lack the ability to hold nutrients and are not fertile. Sandy
soils also feel gritty to the touch.

Silt is a mid-size soil particle. It has good water-holding ability and good fertility characteristics. Silt
feels like flour when dry and smooth like velvet when moist.

Clay is the smallest size soil particle. Clay can hold both nutrients and water that can be used by
plants. It creates very small pore spaces, resulting in poor aeration and poor water drainage. Clay
forms hard clumps when dry and is sticky when wet.
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SOIL TEXT COMPARISON

CHARACTERISTICS

,‘l-v
A

SOIL

Ability to Compact Low Moderate High
Air Space High i  Moderate-High Low
Soil Fertility Low i Moderate-High : Moderate - High
Tendency to Form Clods Low Moderate High
Water-Holding Capacity Low i  Moderate - High High
Water & Air Permeability High {  Moderate-High Low
Workability High i  Moderate-High Low

SOIL ACTIVITY: The composition of soil

NAME:

DATE:

Overview

If we look at the earth we will see that 75% is covered with water. Of the remaining 25% of dry land
half is desert, or polar or in mountainous areas. Of the 12.5 % that is left only 10% is the soil that we
need to produce the worlds food supply. It further competes with all our other needs such as
housing, mining etc. Soil can also easily be destroyed by poor agricultural practices and pollution. It
is therefore extremely important that we understand that this limited resource is vital to our
continued existence on earth.

Expectations: Educator Expectation: Learner (Outcome)
A Explain to the learners the A To understand the role of soil in the
importance of soll human existence
A Explain soil texture A To identify soil texture

A To see the importance of soil conservation

Instructions:

In groups of two learners must bring a soil sample of about 250 ml to school:

They must sift the soil to remove all or(];anic material and make a note of the type of organic
material that was found in their soil. (Plant debris/ animals/ insects)

They must make notes on the colour of their soil sample, how wet it is and any other
characteristics that they note.

They must write a short paragraph on their observations of their soil sample.
Place the soil ample in a transparent container with a lid e.g. glass bottle

Add 400 ml of water and shake it up. Let the soil settle for 12 hours
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@ IDENTIFY YOUR
e — SOIL TYPE
B\ the jar test

0 Fill a clear glass jar halfway
with your soil sample.

@ Fill the remaining half with
water, leaving 1" of air.

Attach lid, then shake the
ejar vigorously until you have
broken up any clumps of soil.

eSet the jar aside to rest,
undisturbed, overnight.

After 24 hours your jar’s contents will
have settled into distinct layers:

8 siur § cray |

By examining the proportions of these layers, you can
gain a sense of what type of soil you have, and what you
‘need to add to improve your soil. Here are some examples
. touse for comparison. The middle jar is ideal soil:

25% clay 30% clay 50% clay
259%p silt 409%p silt 25904 silt
509 sand 30% sand 250940 sand

Identify the soil type that you have tested by using the above.



Complete the following table

Particle size

Aeration

Water holding
capacity

49



SAND

SILT

CLAY

For soil to act as a growth medium it needs to fulfil SIX functions
Briefly explain these six functions

Soil: Fun Activity:

Use the clues and circle the words as you find them.

BSDWHUMUSH
EINEDCSCOS
DLUAEOOERA
RTTTCMIRGN
OCRHOPLOAD
CLIEMOLSNL
KAERPSIIIO
EYNIOTIOCA
XFTNSHDNQM
WISGENTSRA
The clues:

1)The biggest soil particles- between 0,5 and 2,0 mm in size

2)Patrticle size 0,002 mm and 0,5 mm. Feels slippery and smooth in your hands
3) Particle size less than 0,002 mm in size. Binds other particles together

4) A Natural fertilizer made from scraps of decomposed organic material

5) The best type of soil to plant in.
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6)Another word for parent material and the deepest soil horizon

7) The breakdown of rock material in can be chemical, biological or mechanical

8) The loss of topsoil due to wind and water

9)The breakdown of organic material in soil

10) the organic component of soil, formed by the decomposition of leaves and other plant material
by soil microorganisms.

11) Living material that is C, H, O based

12) Needed by all living organisms to grow and survive

13) Acts as the physical support for plants and nutrients are obtained from it.

MODULE 2: Soil Cultivation (Hand Tools)
Objective: Explain the following concepts of soil cultivation for production:
Upon completion you should be able to answer questions on:

A The methods and purpose of cultivation by hand
A Soil preparation
A Drainage of soils

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Column a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Key terms and concepts [ Meaning

Aerated soil Soil aeration is a phenomenon of rapid exchange of oxygen
and carbon dioxide between the soil pore and the
atmosphere, to prevent the deficiency of oxygen or toxicity of
carbon dioxide in the soil.

Mechanical operated by a machine or machinery.

Manual relating to or done with the hands

Drainage Drainage is the artificial removal of water, both surface and
sub-surface

Irrigation Irrigation is the application of controlled amounts of water to
plants at needed intervals.

Pruning Pruning is a horticultural practice involving the selective
removal of certain parts of a plant, such as branches, buds,
or roots

Pesticides a substance used for destroying insects or other organisms
harmful to cultivated plants or to animals.

Herbicides a substance that is toxic to plants, used to destroy unwanted
vegetation

Surface draining Surface water drainage occurs when rainwater falls on a
property and drains away. (the act of removing excess
water)

Sub - surface draining It is the process to remove excess water away from soil,
using artificial or natural means. It comprises of the
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pipe system and drains are placed below ground level
or surface

Cultivation, also known as tilling or soil refinement, is the act of digging into or cutting up an existing
soil bed to better prepare it for planting. You might use a tractor, a rototiller, or hand tools like a
shovel or soil fork. Farmers often add nutrients like organic or synthetic fertilisers when they
cultivate soil to boost its nourishment. It's critical to know when and how to cultivate your specific
soils to provide the best possible environment for your crops to thrive.

The aim of cultivating your soil is to help your plants grow better. You want aerated soil so that your
plant's roots can get enough oxygen. You want your soil to be free of weeds. And you want good
drainage so you don't drown your plants.

Hand tools are used to cultivate soil on a smaller scale or where the necessary mechanical
resources are not available. These are tools made of light materials and are used manually. To
make the use of hand tools more effectively it is necessary to use the correct tools for the action that

needs to be performed.

‘ ”‘” * ‘ \ ? /“
\ l y «
‘ "A \ m ' ' (also axe)
oy A1 a J
fork  spade

rakes shovel hoe hand fork  trowel

lawn mower wheelbarrow watering can srinkler
General hand tools used in soil cultivation

Appropriate Tools Action

Fork Breaking Soil: Is the first step in soil cultivation.

Shovel This process allows for aeration. Improved water infiltration and promoting

Spade a suitable seedbed for planting.

Fork Digging

Shovel A spade is a hand tool used to dig or loosen ground, or to break up lumps

Spade in the soil. Together with the fork it forms one of the chief implements
wielded by the hand in agriculture and horticulture. It is sometimes
considered a type of shovel.

Rakes Weeding
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Hoe A weed is a plant considered undesirable in a situation, "a plant in the

Jembes wrong place". Examples commonly are plants unwanted in human-
Trowel controlled settings, such as farm fields, gardens, lawns, and parks.
Hand Fork The process of weeding is the removal of these undesirable plants, either

manually or chemically
Rakes and Ho {Preparing aseedbed.

Seedbed preparation in farm fields often involves
secondary tillage via harrows and cultivators. This may follow primary
tillage (if any) by mouldboard plough or plough. No-till farming methods
avoid tillage for seedbed preparation as well as later weed control.

Seedbed preparation in gardens often involves secondary tillage via hand
tools such  as rakes and hoes. This may follow primary tillage (if any)
by shovels, picks, or mattocks.

Hose [rrigation
Watering can Irrigation is the application of controlled amounts of water to plants at
Sprinkler needed intervals. Irrigation helps to grow agricultural  crops,

maintain landscapes, and revegetate disturbed soils in dry areas and
during periods of less than average rainfall.

Shears Pruning

Secateurs Pruning is the practice involving the selective removal of certain parts of
a plant, such as branches, buds, or roots. Reasons to prune plants include
deadwood removal, shaping (by controlling or redirecting growth),
improving or sustaining health, reducing risk from falling branches,
preparing nursery specimens for transplanting, and both harvesting and
increasing the yield or quality of flowers and fruits.

Pruning shears

Knapsack sprayers Pesticide/ Herbicide application
Al Pesticides and herbicides are chemical substances used to control and
2 | eradicate pests (insects, fungus, bacteria and weeds (unwanted plants)

Drainage:

Sometimes soils do not have the appropriate draining, which can lead to water logged soils. To
make these soils accessible it is necessary to drain the soil. Drainage, in agriculture, is the removal
of excess water from the soil, either by a system of surface ditches, or by underground conduits as
required by soil conditions and land contours.
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Undrained conditions | Drained conditions

Drainage systems can be surface drainage systems or sub- surface drainage systems.

The selection of a drainage system depends on the area that needs to be drained and the resources

available

Surface draining systems

The regular surface drainage systems, which start functioning as soon as there is an excess of rainfall or

irrigation applied, operate entirely by gravity. They consist of reshaped or reformed land surfaces and
can be divided into:

A Bedded systems, used in flat lands for crops
A Graded systems, used in sloping land for crops

The bedded and graded systems may have ridges and furrows.

DESIGN OF SURFACE DRAINAGE SYSTEMS:

Surface drainage involves the removal of excess water from the
surface of the soil.

This is done by removing low spots where water accumulates by land
forming or by excavating ditches or a combination of the two.

To
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Subsurface drainage systems:

Subsurface drainage is concerned with removing water that percolates through or is contained in
the underlying soil substrate. This water, typically the result of a high-water table or exceptionally
wet weather, can accumulate under soil area by two main means:

A Gravity flow. Water from surrounding areas can be absorbed by the soil then flow by gravity
to planted areas

A Capillary rise. Capillary rise is the rise in a liquid above the level of zero pressure due to a
net upward force. Often, capillary rise is a problem in areas of high groundwater tables.

Activity: Use the relevant hand tools for the preparation of a seed bed in the planting of
a crop.
See the videos presented in Chapter 3: Tools and Equipment
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MODULE 3: The requirements for optimal plant growth
Objective: Explain and understand the requirements of optimal plant growth

Upon completion you should be able to answer guestions the following factors
affecting plant growth:

Growth medium and organic matter
Light

Water

Air

Nutrition

Temperature

Manipulation to increase production

T>o T> I> o To To Ix

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Colom a and b to strengthen terms and terminology. (Se#s://worksheets.theteacherscorner.net/)

Key terms and concepts Meaning

Transpiration Transpiration is the process where plants absorb water
through the roots and then give off water vapor through pores
in their leaves

Macro nutrients a chemical element (e.g. potassium, magnesium, calcium)
required in large amounts for plant growth.
Micro nutrients Elemental minerals that are needed by plants in minute

amounts but are still essential for healthy growth and
development.

Trace elements A trace element is a chemical element whose concentration is
very low.

Artificial Growth A Medium in which plants are grown that does not contain

mediums soil.

Inert chemically inactive

Soil, growth medium and organic matter:

Soils are essential for life, in the sense that they provide the medium for plant growth, habitat
for many insects and other organisms, act as a filtration system for surface water, carbon store
and maintenance of atmospheric gases.

As a medium for plant growth soil have the following functions:

A Soils support roots and keep them upright for growth.

A Soils provide plants with essential minerals and nutrients

A Soils provide air for gaseous exchange between roots and atmosphere.

A Soils protect plants from erosion and other destructive physical, biological and chemical

activity.

A Soils hold water (moisture) and maintain adequate aeration
Artificial growth mediums are sometimes used and must fulfil all these requirements, however,
additional minerals and nutrients are often needed, since some of these mediums are inert.
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The role of organic matter in soils can never be underestimated. Organic matter is responsible for:

A Nutrient Supply
Organic matter is a reservoir of nutrients that can be released to the soil.

A Water-Holding Capacity
Organic matter behaves somewhat like a sponge, with the ability to absorb and hold up to 90
percent of its weight in water. A great advantage of the water-holding capacity of organic
matter is that the matter will release most of the water that it absorbs to plants.

A Soil Structure Aggregation
Organic matter causes soil to clump and form soil aggregates, which improves soill
structure. With better soil structure, permeability (infiltration of water through the soil)
improves, in turn improving the soil's ability to take up and hold water.

A Erosion Prevention
This property of organic matter is because of the ability of soil to increase water infiltration
and stabilize soil aggregate formation.

Light

Light reaching the surface of a plant is either absorbed, reflected, or transmitted. Energy, in the form
of sunlight is one of the driving forces in the chemical reaction known as photosynthesis.
Photosynthesis is the process by which green plants manufacture food, mainly sugars, from carbon
dioxide and water in the presence of chlorophyll (a green pigment), utilizing light energy and
releasing oxygen and water. Together the quality, quantity, and duration of light influences plant
growth. Plants grown in direct sunlight are typically compact, where as those in shade are taller and
elongated. Seeds may start to grow (germinate) without light, but the plant growing from it must
have light if it is to continue to grow.

Moisture (Water)

Water is essential for life, it is one of the most important requirements for plant growth. Water is the
main component in plants cells, it keeps the plant turgid (stiff), it is used in photosynthesis, and
transports nutrients throughout the plant. Plants also use water to lower leaf temperature, increase
mineral absorption, and pull water from the roots to the top of the plants through a process known
as transpiration.

Air

One of the raw materials used in photosynthesis is carbon dioxide. Carbon dioxide is continually
being added to the air by respiration of plants and animals, decaying organic materials, combustion
of fuels, and volcanic activity. Carbon dioxide diffuses through the stomata (pores or openings in a
plants epidermis) from the atmosphere into the intercellular spaces of the leaf. Wind is air in motion
and can be both beneficial and harmful to plants. Wind can benefit plants by accelerating the
transfer of heat from leaf surfaces and increasing circulation in areas prone to fungal growth. Wind

can be detrimental to plants by causing excessive drying, scattering of weed seeds, and sometimes
destroying plants

Temperature

The temperature of the atmosphere is the res
the surrounding air. Temperature varies with latitude, altitude, and topography. The climate and
temperature of an area determines what kinds of plants will grow. The ability of a plant to withstand
cold temperatures is known as cold hardiness while plants that cannot tolerate cool weather are
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known as tender. Plant normally have a tolerance range on the higher and lower end of temperature
under which they will not grow.

Nutrients

In addition to carbon dioxide and water, plants need 17 different nutrients to maintain growth.
Although carbon, oxygen, and hydrogen are obtained from the air, most nutrients that a plant needs
must be present in the soil or growing medium. These elements are divided into macro and micro
elements. Macro nutrients needed in the largest amounts are nitrogen (N) for healthy foliage,
phosphorus (P) for flower development, and potassium (K) for root growth.

Planting Density & Plant population

Plant population refers to the NUMBER of plants per unit area of land. This is normally influenced by
factors such as climate, soil, cultivar, market requirements, managerial ability of the grower, and many
others. For this reason, one will often find that a range of spacings or populations is recommended.

Planting density refers to the distances that plants are growing from each other. Plant density is an
important agronomic factor that manipulates micro environment of the field and affects growth,
development and yield formation of crops Plant density has a profound effect on the growth and
structure of crops.

Manipulation of plant density can also be influenced by processes such as pruning and trellising,
whereby plants are being manipulated to receive more sunlight and water.

PAT

0 Apply the principles of optimal plant growth to make seedlings/ and or cuttings for your
hydroponic system or open field

0 Use these seedlings /cuttings to produce a crop. (Must be able to process into an edible crop)

o Use equipment correctly to space plants according to the requirements of specific plants

Activity: Collect suitable material and make compost at the school
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MODULE 4: Alternative planting mediums
Objective: Name and understand the use of alternative planting mediums.
Upon completion you should be able to answer questions on:

A The different alternative planting mediums
A The use of alternative planting mediums

Healthy plants depend on their root systems to draw moisture and nutrients up to the rest of the
plant. The roots also anchor the stem in place and form a foundation to hold the plant upright. The
material surrounding the roots is called the growing medium. A good growing media provides:

ample drainage

air around plant roots

enough water for plants to use

nutrients

support for the plant so it can grow upright towards the light.

To o T Do Do

Plant species differ considerably in their need for water and nutrients, and therefore need different
kinds of growing media to provide the best growing conditions. The ideal medium will depend on the
environmental conditions. Fast-drying media can be helpful in preventing overwatering in humid
conditions, while slow-drying media can help mitigate the problems associated with low-humidity
environments. There is no single best medium for all applications. Due to this, a wide range of
different kinds of growing media are available on the market. In general, the primary function of
media is to supply a structure for the root system. The medium itself has little to no nutritional value
of its own, but can help keep air, nutrients and moisture available to the plants.

Potting soil

Organic origin

Basic potting soils are usually made as a
mix of materialsd common ingredients are
actively decomposing plant material, stable
plant material and mineral materials.
Inexpensive

Heavy weight

Peat moss

Peat moss is the decayed remains of sphagnum moss, a stable material harvested from bogs.
While peat moss is naturally-occurring, overharvesting has damaged or destroyed bogs in many
areas.
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Organic origin

Holds water and minerals.

Has good drainage and aeration.
Reasonably free of pests and diseases.
Expensive.

Lightweight.

Needs to be wet before use.

Keeps good structure.

Perlite

Perlite is made from puffed volcanic glass and is often added to potting soils to improve
physical structure and aeration.

l norganic origin

Hol ds water well

Good drainage and aeratio
Reasonably free of pests
Very expensive.
Lightweight

To T Joo o To I

Inorganic

Hold water well

Good drainage and aeration

Expensive

Lightweight

Vermiculite, which compacts and breaks
down over repeated use, is very airy
and more commonly used in conjunction
with other media than by itself.

Sand
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Stone

Inorganic

Good drainage and aeration
Free from pest and diseases
Inexpensive

Heavy weight

Inorganic

Good drainage and aeration
Free from pest and diseases
Inexpensive

Heavy weight

Organic

Good drainage and aeration
Lightweight

Used as linings of pots and baskets
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Wood shavings/ Shredded bark & Peanut shells
'l 7 l- -' 2 3 b \%‘.

Organic origin
Holds water well.
Good drainage and aeration.

Reasonably free of pests and diseases.

Cheap and readily available.
Heavy to carry.
Needs to be wet before use.

Activity: Collect and identify the different planting mediums.
Test water holding capacity and drainage of the collected alternative mediums
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MODULE 5: Optimal Plant Growth
Objective: Understand and apply the requirements for plant growth

Upon completion you should be able to answer questions on the following factors affecting:

A seed germination
A the growth of a seedling
A The transplanting of seedlings

Keywords/terms and conceptg not all words or terminology is listed in the table, some words should
be highlighted by the educator. Educators can develop word searches, crossword puzzles and matching
Column a and b to strengthen terms and terminology. (Sk#ps://worksheets.theteacherscorner.net/

)

Key terms and concepts | Meaning

Germination Germination is the process by which an organism grows
from a seed

Sterilized A Process to free surfaces from bacteria or other living
microorganisms.

Porous Something that is porous has many small holes,
so liquid or air can pass through

Imbibition The uptake of water by substances that do not dissolve in
water, so that the process results in swelling of the
substance.

Seed: A seed is an embryonic plant enclosed in a protective outer covering. The formation of the seed
is part of the process of reproduction in seed plants.

The germination of a seed is the firsts step in the production of plants from seeds. Germination is the
process by which an organism grows from a seed or similar structure. The most common example
of germination is the sprouting of a seedling from a seed.

Successful seed germination is dependent on certain conditions being met. These conditions are
both internal and external and can vary from seed to seed.

The external conditions that are most crucial are:

A growing medium
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There are several commercial starter mediums on the market, but if you need to make your
own growing medium it is important that is should be porous so the soil stays light and fluffy,
which makes it much easier for the seeds to germinate. A porous seedling mix also allows
plenty of air around the roots i which is super important for healthy seedling growth. The
growing medium should also be sterilized, to prevent any pathogens and or fungi to affect

the growth of the seedlings. To make your own seed starting mix, you only need three main
ingredients:

Coco coir or peat moss ( 8 parts)

Vermiculite (1 part)

Perlite or pumice( 1 part)

Garden lime (only needed if you use peat moss) (¥ table spoon)

Lightly moistening the growing medium before planting any seeds. This will help to ensure that
the medium is not over-saturated or waterlogged and that the moisture is spread evenly
throughout.

A Water

Water is essential because a mature seed is often quite dry. Seeds take in water through a
process called imbibition. As water accumulates in the seed, it causes the seed coat to
swell and break apart. Water also activates the breaking down of the endosperm,
chemically converting it into a useable food source.

As for watering practices, be sure to keep the rooting medium moist but not too wet.
Seedlings need water and going too long without can result in serious damage but if

the medium remains too wet for too long it may impair root growth

A Temperature

Temperature influences the metabolism and growth rate of cells within the seed's embryo.
Seeds usually have a temperature range 1in

likely occur above or below this range. Most seeds will germinate between 15-26 °

A Lighting, humidity and airflow

Many seeds can sprout in total darkness, but once that plant breaches the soil, a sufficient
light source is imperative. Those first true leaves will need a light source to perform
photosynthesis and create the carbohydrates to sustain both normal plant growth and, most
importantly, root growth.

Without proper lighting the early vegetative growth of a plant can be negatively affected and
this could cause long lasting problems that may result in a lower yield. Humidity can be
helpful during the initial germination process but as the little seedlings begin to grow, high
levels of humidity can spell disaster.

As internal processes burn up the seedling's energy sources, the plant will need to release
oxygen as a gas through its stomata in a process that is called transpiration.

As the oxygen leaves the plant, water and elemental nutrients are pulled up through the
roots. In a humid environment, the stomata will remain closed and the roots will not take in
water. If the growing medium is moist, as it most likely will be, the water will have nowhere
to go and the roots will likely suffocate and die. Airflow and humidity almost go hand in

hand.
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The equipment needed for seedling production:

Depending on the size of the operation there are several containers in which seedlings can be
produced

Seedlings can also be made outdoors in open seed beds. This is especially used for very large
operations of hardy type of plants




Water Oxygen Heat
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Step by step making of seedlings from seeds:

Seeds have three major requirements for germination; water, oxygen and warmth (the temperature
depends on the specific seed). Some seeds also require light but others require dark conditions.

Equipment and Materials Needed to Grow Seeds

A The seeds themselves
A Some containers. You can use discarded plastic cups, trays or boxes
A Seed compost

A A spray mister or fine rose watering can. Empty spray bottles are ideal

Step 1: Find Some Trays or Pots

You can sow seeds in a proper seed tray bought from a store. Alternatively, you can make do, and use
a cookie tin, flower pot, butter spread container or similar. If there are no holes in the bottom of the
container, make some This allows water to drain from the container and prevents it collecting at the
bottom which would make the seed compost overly wet. Space the holes a few inches apart.

You can also sow seeds individually in plant trays like the ones which annual plants are used for
commercial purposes. The advantage of this is that seedlings don't need to be transplanted.

Step 2: Fill the Seed Container with Seed Compost

Use a sterile seed compost if possible. You can also use a combined seed/pottingc o mp o st use Don 6t
soil dug up from your garden as this will be lumpy, contain lots of pests and diseases, and dry
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out quickly. Some plants aren't "fussy" about what they grow in, and if you have lots of harvested seed,
you can try sowing it in soil which you have crumbled up so that it's nice and fine in the tray.

Step 3: Moisten the Surface of the Compost

Moisten the surface of the compost with a mist spray. | just use an empty bottle from window cleaner,
shower cleaner or similar. Make sure to fully wash it out before using. You can use a watering can but
unless it has a fine rose, it will tend to flood the compost. Don't use a watering can to wet the compost
pre-germination if it becomes dry, or to water delicate young seedlings, because it will wash away
seeds or flatten the seedlings.

67



