
SED305                      MODULE 1      
 

1 
 

MODULE 1: AGRICULTURAL SCIENCE EDUCATION 
 
Reviewed and Reprocessed by 

Ifeanyieze, Florence Obiageli 
Department of Agricultural Education 
University of Nigeria, Nsukka 

 
UNIT 1: SIMPLE FARM TOOLS 
 

Module Introduction  
In many parts of developing countries of the world, ost agricultural 
activities ae carried out with simple farm tools. Simple farm tools are 
handle-held devices that are used to carry out uncomplicated farm 
operations. Simple farm tools are mostly used in developing countries 
due to small farm holdings and inability of farmers to afford machines 
and associated implements that make work easier. Many of the 
farmers are poor and so find it very difficult to purchase sophisticated 
machines and implements. 
 
Manipulation of simple farm tools requires skills which the user must 
possess to be able to handle each without injury to oneself, others and 
the tool itself.  Ability to make use of these tools properly results in 
accomplishment of activities faster and better quality of works 
performed. The use of simple farm tools perfectly by a farmer makes 
the product cleaner and attractive to buyers. The use of simple farm 
tools for large scale production makes work tedious and discourages 
many youth from taking agriculture as a profession. The use of simple 
farm tools should not frighten the youth because of the good quality 
products coupled with the fact that some farm operations are not 
suited to the use of farm machines. Furthermore, it is necessary to 
start at low level and increase at higher later. 
 
Some of simple the farm tools are explained in units one to ten of this 
book. A student is expected to study it carefully to be able to identify 
appropriate tools for a particular farm operation, indicate the uses and 
how to maintain such tool in addition to capability to answer 
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questions posed under �test yourself or self�.asses sment sections in 
each unit. The sub units in module one are 
 
Sub-Unit 1: SICKLE 
SUB-Unit 2: MACHETE/CUTLASS 
SUB-Unit 3: HOE 
SUB-Unit 4: HAND TROWEL 
SUB-Unit 5: SECATEURS 
SUB-Unit 6: SHEAR 
SUB-Unit 7: GARDEN FORK 
SUB-Unit 8: SPADE 
SUB-Unit 9: WATERING CAN 
SUB-Unit 10: KNAPSACK SPRAYER 
 
SUB-UNIT 1 SICKLE 
 

1.1  Introduction 
A sickle is a necessary farm tools that is required by a farmer in 
carrying out farm operations. Certain positions are required while 
using a sickle and the maintenance of appropriate position helps to 
avoid injury on the farmer, others and the tool during farm operation.  

 
1.2.  Intended Learning Outcomes (ILOs)  
 
By the end of this lesson on sickle, the students should be able to  
� Define sickle 
� Draw and label a sickle 
� Describe a sickle 
� State the uses of sickle 
� State the maintenance practices for sickle 
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Wooden handle 

 
 

1. 3.  Main Content  
  
Meaning and Description of a Sickle 
 
A sickle is a special knife with a curved metal blade made of scraps 
and a short wooden or metal handle. The convex part of the curved 
metal is sharp while the other side is blunt. The wooden handle is for 
holding the sickle during farm operation 

 

 1.3.1. Diagram of a Sickle 
 
 
 
 
 
 
 
 
  
  
 

1.3.2. Uses of Sickle 
1. It is used for harvesting cereal crops 
2. It is used for cutting of grasses 
 
 
 

Curved metal blade 
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  1.3.3. Maintenance practices for Sickle 
 
1. Clean and dry after use. 
2. Sharpen blade when blunt 
3. Oil or grease the metal part before storage to prevent rusting 
4. Store away from moisture 

 

 1.4. Self-Assessment Exercise(s) 1 

1.  5. Conclusion 
 
A sicle is a necessary tool with a curved metal blade and a short 
wooden handle used for harvesting cereals and grasses. 
 

   1.6.  Summary 
 
A student should be instructed to use a sickle in the field to carry out 
appropriate farm operation while the teacher rtaes him/her. 
 
 
 

1. define a sickle 

2. Describe a sickle 

3. Draw and label a sickle 

4. State two uses of a sickle 

5. Outline four ways of maintaining a sickle 
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 1.7. References/Further Readings 
 
Steps on how to use a sickle 
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SUB-UNIT 2  MACHETE/CUTLASS 
 

2.1.  Introduction 
 
Machete can also be called cutlass. It is one of the necessary hand-
held tools used by a farmer for different farm operations.  

 

2.2.  Intended Learning Outcomes (ILOs)  
 
By the end of this lesson on cutlass, the students should be able to  
� Define Machete/Cutlass 
� Draw and label a Machete/Cutlass 
� Describe a Machete/Cutlass  
� State the uses of Machete/Cutlass 
� State the maintenance practices for Machete/Cutlass 

 

2. 3.  Main Content  
 

Meaning of cutlass 
 
A cutlass consists of a long metal blade and a short handle. The metal 
is broad and the tip can either be curved, flat or pointed 
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 2.3.1. Diagram of a Cutlas 

                
Short Wooden Handle 
 

 2.3.2. Uses of cutlass  
1. It is used for cutting and clearing grasses 
2. It is also used for planting of seeds 
3. It can be used for harvesting of crops such as sugarcane 

 

 2.3.3.  Maintenanceof Cutlass 
 
The following are ways of maintaining cutlass 
1. Clean and dry after use. 
2. Sharpen blade when blunt 
3. Oil or grease the metal part before storage to prevent rusting 
4. Store away from moisture. 

 
 
 
 
 

Metal blade 
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Self-Assessment Exercise(s) 

 
2.3.4. Conclusion 
 
A cutlass is a necessary tool with a metal blade and a short wooden 
handle used for slashing grasses among other activities. . 

 

 2.4.  Summary 
 
A cutlass is a hand-held tool that has a long metal blade and short 
handle. Cutlass is used for slashing grasses, planting and harvesting 
crops. It is preserved by sharpening, washing, oiling metal parts 
among other.. 
 

 2. 5. References/Further Readings 
 
Meaning of sickle, Importance of sickle, Steps on how to use a sickle 

Test Yourself 
 With a labeled diagram, describe a cutlass 

 State the uses of a cutlass 

 List four ways of how to maintain a cutlass 

 Practice the use of a cutlass in slashing grasses in the field 
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SUB-UNIT 3 HOE 
 

3.1.  Introduction 
 
A hoe is one of the simple farm tools used by farmers in carrying out 
certain specific farm operations 
 

3.2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  
� define a hoe 
� draw and label two major parts of a hoe 
� use hoe to carry out farm operation 
� state the uses of a hoe 
� maintain hoe 

 

 3.3.  Main Content  
 

Meaning of Hoe 
 
A hoe is digging tool with a short broad metal blade and a wooden or 
metal handle. The metal handle tappers at its end with a tip that is 
inserted into the hole in the handle.  
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3.4.  Diagram of a hoe 

 
 

  3.5. Uses of a hoe 
1. It is used for making mounds and ridges 
2. It is also used for weeding 
3. It can also be used for digging holes 

 

  3.6. Maintenance of a Hoe 
1. Clean and dry after use. 
2. Sharpen blade when blunt 
3. Oil or grease the metal part before storage to prevent 

rusting 
4. Store away from moisture 

 
 
 
 
 
 
 

Metal blade 

Wooden/metal handle 
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       3.7. Self-Assessment Exercise(s) 

 
  3.8. Conclusion 
 
A student should be instructed to use a hoe in the field to carry out 
appropriate farm operation while the teacher assesses the 
performance.. 
 

 3. 9.  Summary 
 
A hoe is a hand-held tool that has a short broad metal blade and short 
wooden handle. A. hoe is used for digging hole, weeding and making 
mounds or ridges It can be maintained by washing, oiling metal parts 
and keeping it in moisture free environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Test yourself 
1.  With a labeled diagram, describe a hoe 
2. State the uses of a hoe 
3. List four ways of how to maintain a hoe 
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SUB-UNIT 4  HAND TROWEL 
 

4.1.  Introduction 
 
A hand trowel is one of the simple farm tools used by farmers in 
carrying out certain specific farm operations. It is used by farmers 
that are mostly in developing countries where are agriculture is not 
yet fully mechanized.  

  

4.2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  
� define a hand trowel 
� draw and label two major parts of a hand trowel 
� use hand trowel to transplant seedlings from nursery to 

permanent site 
� state the uses of a hand trowel 
� maintain hand trowel 
 

4.3.  Main Content  
 

4.3.1.Meaning of a hand trowel 
 
A hand trowel is small tool with a short wooden handle and a short 
metal blade.  
 

4.3. 2. Diagram of a hand trowel 
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4.3.3. Uses of Hand Trowel 
 
1. A hand trowel is used for transplanting seedlings 
2. It is used for digging small holes 
3. it is also useful when scrapping soil lump clogged in the metal 
blade of hoe or cutlass. 
 

 4.3.4.Maintenance Hand Trowel 
1. Clean and dry after use. 
2. Oil or grease the metal part before storage to prevent rusting 
3. Store away from moisture 

 

  Self-Assessment Exercise(s) 
 
Test yourself 
1. With a labeled diagram, describe a hand trowel 
2. State the uses of a hand trowel 
3. How will you maintain a hand trowel 
 
 
 
 
 

Metal blade 

Wooden handle 
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4. 5. Conclusion 
 
A student should be instructed to use a hand trowel in the field to 
carry out appropriate farm operation while the teacher assesses the 
performance.. 
 

4. 6.0  Summary 
 
A hand trowel is a hand-held to that has a long metal blade and short 
wooden handle. A. hand trowel is used for digging hole transplanting 
seedlings and scraping soil. Itit is maintained by sharpening, washing, 
oiling metal parts and keeping it in moisture free environment. 
 

  4.7. References/Further Readings 
 
Study Stepwise process in using a hand trowel 
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SUB-UNIT 5 SECATEURS 
 

5.1.  Introduction 
 
A secateur is a necessary farm tools that is required by a 
Gardner/farmer in carrying out horticultural operations. Certain 
positions are required while using a secateur and the maintenance of 
appropriate position helps to avoid injury on the farm and the tool 
during farm operation 
 

 5. 2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  
� define a secateur 
� draw and label two major parts of a secateur 
� use secateur to trim flowers 
� mention uses of a secateurs 
� maintain secateur 
 

 5. 3.  Main Content  
 

5.3.1  Meaning of A secateurs  
 
A secateurs is a sharp strung scissors-like tool or pruning clippers that 
has a pair of metal blade and handle with a security lock located 
between  
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5.3.2  Diagram of Secatur 

 
 

  5.3.3. Uses of secateurs 
1. It is used for cutting young branches of shrubs and tress 
2. It is used for cutting large vegetables with thick stalk like 

pumpkins or fruits such as grape 
 

 5.3.4. Maintenance practices for secateurs 
1. Clean and dry after use. 
2. Sharpen blade when blunt 
3. Oil or grease the metal part before storage to prevent 

rusting 
4. Store away from moisture 

 

Blade 

Handle  

Security lock 
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5  4. Self-Assessment Exercise(s) 

 
5.5. Conclusion 
 
A secateurs is a hand-held to that has a pair of metal blade and 
handle. A. a secateurs is used for cutting young branches of shrubs, 
trees and large vegetables with thick stalk like pumpkins. It is 
maintained by sharpening, washing, oiling metal parts and keeping it 
in moisture free environment.  
 
A student should be instructed to use a secateurs in the field to carry 
out appropriate farm operation while the teacher assesses the 
performance.. 
 

  5. 6.  Summary 
 
Secateurs is a hand-held tool that is used for trimming hedges and 
flowers. It is maintained by washing, oiling metal parts and keeping it 
in moisture free environment. 
 

 5. 7. References/Further Readings 
 
Study  

1. Importance of secateurs 
2. Step by step procedure on how to use secateurs 

Test yourself 
1. Draw and label a secateurs 
2. State two uses of a secateurs 
3. Outline four ways of maintaining a secateurs 
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SUB-UNIT 6 SHEAR 
 

6.1.  Introduction 
 
A shear is a necessary farm tools that is required by a gardners and 
farmer in carrying out horticultural operations. Certain positions are 
required while using a shear and the maintenance of appropriate 
position helps to avoid injury on the farm and the tool during farm 
operation. 
 

 6.2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  

1. define a shear 
2. draw and label two major parts of a shear 
3. use shear to trim flowers 
4. mention uses of a shears 
5. maintain shear 

 

 6.3.  Main Content  
 

6.3. Meaning of Shear 
 
A shear is a scissors-like cutting tool that has two blades which 
moves past each other during operation. It has a pair of metal blade 
and wooden handle. 
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6.3.1.  Diagram of Shear 

 
 

 6.3.2. Uses of Shear 
 
� It is used for pruning ornamental plants 
  

6.3.3Maintenance of Shear 
1. Clean and dry after use. 
2. Sharpen blade when blunt 
3. Oil or grease the metal part before storage to prevent 
rusting 
4. Store away from moisture 

 

6. 4. Self-Assessment Exercise(s) 

Blade 

Handle  

Test yourself 

1. Describe a shear 

2. What is  a shear used for in the farm 

3. Outline four ways of maintaining a shear 
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6. 5. Conclusion 
 
A shear is a hand-held tool that has a pair of metal blade and handle. 
It is used for pruning ornamental plants. It is maintained by 
sharpening, washing, oiling metal parts and keeping it in moisture 
free environment.  
 
A student should be instructed to use a shear in the field to carry out 
appropriate farm operation while the teacher observes the 
performance and makes corrections where necessary. 
 

 6. 6.  Summary 
 
A shear is a hand-held tool that is used for for pruning ornamental 
plants. It is maintained by washing, oiling metal parts and keeping it 
in moisture free environment 
 

 6.7. References/Further Readings 
 
Find out other uses of shear 
Study and practice the stepwise process of using a shear for pruning 
plants. 
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SUB-UNIT 7  GARDEN FORK 
 

7.0  Introduction 
 
A garden fork is a necessary farm tools that is required by a gardeners 
and farmer in carrying out horticultural and other farm operations. 
Certain positions are required while using a garden fork. It is 
necessary to use the for appropriately and carry out maintenance 
practices effectively to ensure safety of the operator and the tool. 
Effectivel maintenance also helps the tool to last longer thereby 
helping the farmer save money.. 
 

 7.2.  Learning Outcomes (LOs)  
 
By the end of the lesson, the students should be able to  
1. define a garden fork 
2. draw and label two major parts of a garden fork 
3. make use of garden fork 
4. maintain garden fork 
 

 7.3.  Main Content  
 

 Meaning of Garden Fork 
 
A garden fork is long tool with groove wooden handle and metal 
blade with four tines/prongs. The blade has a hollow provision for 
insertion of the wooden handle head where they are fastened with 
either nails or other fastening devices. The grove in the wooden 
handle helps the user to hold it firmly during operation. 
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7.3.1.Diagram of Garden Fork 

 
  

7.3.2. Uses of Garden Fork 
1. It is used for loosening soil 
2. Moving or spreading compost manure 
3. Moving mulch materials 

  

7.3.3.  Maintenance of Garden Fork 
1. Clean and dry after use. 
2. Oil or grease the metal part before storage to prevent 

rusting 
3. Store away from moisture 
 

  7.4. Self-Assessment Exercise(s) 

Tines 

Handle 

Test yourself 

1. Describe a garden fork 

2. What are the uses of garden fork 

3. Mention three ways of maintaining a shear 
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7.5.0 Conclusion 
 
A garden fork is long tool with groove wooden handle and metal 
blade that has tines or prongs. The blade has a hollow provision for 
insertion of the wooden handle head where they are fastened with 
either nails or other fastening devices. The grove in the wooden 
handle helps the user to hold it firmly during operation. This tool is 
used mainly to loosen soil, move or spread compost manure or mulch 
materials on the farm land. To ensure that this tool last long and 
perform required operation, it must be effectively maintained by 
cleaning, drying after use, greasing the metal parts and prongs before 
storage in a moisture free environment to prevent rusting 
 

 7. 6.0  Summary 
 
A student should be guided to use a garden fork in the field to carry 
out appropriate farm operation while the teacher observes the 
performance and makes corrections where necessary. 
 

 7.7. References/Further Readings 
 
Find out other uses of garden fork 

Study and practice the stepwise process of using a garden fork 
for farm operation. Identify another farm tool that has the 
same features with garden fork.. 
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SUB-UNIT 8  SPADE 
 

8.1.  Introduction 
 
A spade is a necessary farm tools that is required by a gardener and 
farmer in carrying out horticultural and other farm operations. Certain 
postures are required while using a spade. It is necessary to hold 
spade appropriately while using it for farm activities and carry out 
maintenance practices effectively to ensure safety of the user and the 
tool. Effective maintenance also helps the tool to last longer thereby 
helping the farmer save money. 
 

 8.2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  
1. define a spade 
2. draw and label two major parts of a spade 
3. make use of spade in farm operations 
4. carry out maintenance practice for spade. 
 

 8. 3.  Main Content  
 

  8.3.1. Meaning of Spade 
 
A spade is a simple farm tool with a rectangular shape short metal 
blade and long metal handle. The long metal handle at one edge is in 
the form of Y-shape with a short metal bar that crosses the Y-shape at 
the top. The cross bar and the Y-shaped edge are fastened together by 
nails or screw. 
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  8.3.2. Diagram of Spade 
 

 
 

8.3,3  Uses of Spade 
 

1. It is used for digging 
2. It is used for mixing things such as soil and manure 
3. It is used for moving materials such e.g. moving soil into a 

head pan 

 8.3,4 Maintenance of Spade 
� Clean and dry after use. 
� Oil or grease the metal part before storage to prevent rusting 
� Store away from moisture 

 
 
 
 
 

Metal Blade 

Handle 

Metal bar 
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8. 5. Conclusion 
 
A spade is long rectangular Y shaped tool with short metal blade and 
long metal handle. It also has a cross bar at the Y-shaped edge of the 
handle which is fastened together by nails or screw. The Y shaped 
grove in the handle helps the user to hold it firmly during operation. 
This tool is used mainly for digging, mixing things such as soil and 
manure and moving materials such as soil or manure into a head pan 
 
To ensure that spade last long and perform required operation, it must 
be effectively maintained by cleaning, drying after use, greasign the 
metal parts and prongs before storage in a moisture free environment 
to prevent rusting 

 

  8.6.0  Summary 
 
A student should be guided to identify a spade among other farm 
tools. The should also be guided in the farm to use a spade to carry 
out appropriate farm operation while the teacher observes the 
performance and makes corrections where necessary.  
 

 8.7. References/Further Readings 
 
Study and practice the stepwise process of using a spade to carry 
sand.. Identify another farm tool that has the same features and 
functions with spade... 
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SUB-UNIT 9 
WATERING CAN 

9.1.  Introduction 
 
A watering can is a necessary farm tools that is required by a 
gardeners and farmer in carrying out horticultural and other farm 
operations to ensure presence of moisture for healthy growth of crops. 
Certain postures are required while using a watering can. It is 
necessary to hold a watering can appropriately while using it for farm 
activities. A farmer is expected to carry out maintenance practices 
effectively to ensure safety of the user and the tool. Effective 
maintenance also helps the tool to last longer thereby helping the 
farmer save money. 
 

 9. 2.  Learning Outcomes (LOs)  
By the end of the lesson, the students should be able to  

1. define a watering can 
2. draw and label two major parts of a watering can. 
3. make use of watering can in farm operations 
4. carry out maintenance practice for watering can. 
5. State two reasons for maintain watering can 

 

 9.3.  Main Content : Meaning of Watering Can 
 
A watering can is a receptacle tool made of metal scraps which can be 
conveniently carried by the operator. It is shaped in form of a bucket 
with the top half covered while the other half is open. At the front 
near the bottom of the can is fixed a long metal pipe with a bulb 
shaped head, perforated at the head. The perforation is called nozzle. 
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9.3.1  Diagram of Watering Can 
 
 
 
 
 
 
 
 
 

9.3.2 Uses of watering can 
 
A watering can is used for: 

1. carrying and supplying water to seedling in the nursery, 
vegetables on beds and flowers in the garden. 

2. storing water for domestic and other uses especially in 
farming household with few containers. 

 
9.3.3. Maintenance of watering can  
 
The maintenance activities needed of a watering can include the 
following: 

1. Use sharp brush to remove mud or dirt in the rose. 
2. Paint the can to avoid rusting. 
3. Wash the can regularly after use. 
4. Always use clean water for watering to prevent blockage of 

the rose. 
5. Store in a cool dry place. 

 

Nozzle 
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9.4. Self-Assessment Exercise(s) 

 
Test yourself 

 
1. Draw and label a watering can 
2. Describe watering can 
3. State four uses of watering can 
4. Mention tfive maintenance practices for watering can 
 

9.3. 5. Conclusion 
 
A watering can is a necessary farm tools that is required by a in farm 
for providing water or moisture for healthy growth of crops. A farmer 
is expected to maintain the can effectively to ensure safety of the user 
and the tool. Effective maintenance also helps the tool to last longer 
thereby helping the farmer save money  
 
To ensure that watering can last long and perform required operation, 
it must be effectively maintained by washing, drying after use, 
greasing and painting and storage in a moisture free environment. 
 

 9.6.  Summary 
 
A student should be guided to identify a watering can among other 
farm tools. They should also be guided in the farm to use a watering 
can to supply water in to crops during dry periods. while the teacher 
observes the performance and makes corrections where necessary.  
 

 9.7. References/Further Readings 
 
Study and practice the stepwise process of using a watering can for 
irrigation. 
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SUB-UNIT 10 KNAPSACK SPRAYER 
 

10.1.  Introduction 
 
A knapsack sprayer is a necessary farm tools that is required for 
carrying out certain farm operations like spraying of herbicides or 
fertilizers to ensure proper and healthy  growth of crops. Certain 
postures and competencies are required while using a knapsack 
sprayer. An operator of this tool requires certain outfits to protect the 
body from the content being sprayed. A farmer is expected to carry 
out maintenance practices effectively to ensure safety of the user and 
the tool. Effective maintenance also helps the tool to last longer 
thereby helping the farmer save money. 
 

 10.2.  Intended Learning Outcomes (ILOs)  
By the end of the lesson, the students should be able to  

1. Describe knapsack sprayer 
2. draw and label two major parts of a knapsack sprayer. 
3. make use of knapsack sprayer in farm operations 
4. carry out maintenance practice for knapsack sprayer. 
5. State two outfits to wear to protect the body when 

suing knapsack sprayer  
 

 10. 3.  Main Content  
 

10.3.1  Meaning of Knapsack Sprayer 
 
Knapsack sprayer is a carrying tool made of tank or reservoiur, pump, 
and handle among others. The tank houses or holds/stores the liquid 
which flows through the nozzle as pressure is applied to the pump. 
Ithe spayer disperses liquid through a hand-held nozzle that is 
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attached to the presurised tank . the tank is usally mounted on the 
operator�s back 

10.3.2 Diagram of Knapsack Sprayer 
 

 

10.3.3  Uses of Knapsack Sprayer 
� It is used for applying herbicides 
� It is used for applying pesticides 
� It is also used in the application of liquid fertilizer 

 

10. 3.4  Maintenance of Knapsack Spayer 
� Empty the tank of any liquid after use 
� Wash with clean water after use 
� Replace damaged parts as soon as possible 

 
 

Pressure regulator 

Lance 

Nozzle 

Pump handle 

Tank 

Pump 

Neck 
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10.4. Self-Assessment Exercise(s) 
 
1. With a well labeled diagram, describe a knapsack sprayer 
2. What are the uses of garden knapsack sprayer 
3. Mention three ways of maintaining a knapsack sprayer 

 
10.  5. Conclusion 
 
Knapsack sprayer is a necessary farm tools that is required in the farm 
for sparying liquid fertilizers and herbicides to ensure growth of 
crops. A farmer is expected to maintain and protect self while using 
the spryer effectively to ensure safety of the user and the tool. 
Effective maintenance also helps the tool to last longer thereby 
helping the farmer save money  
 
To ensure that knapsack sprayer last long and perform required 
operation, it must be effectively maintained by washing, drying after 
use, and storage in a moisture free environment. 
 

10. 6.  Summary 
 
They should be guided in the farm to use a knapsack sprayer to apply 
chemical or inorganic manure in liquid form to crops while the 
teacher observes the performance and makes corrections where 
necessary.  
 

 10.7. References/Further Readings 
 
Study and practice the stepwise process of using a skapsack sprayer 
 
Find out necessary apparels to wear when spraying chemicals on the 
farm.. 
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Unit 2 FARM MACHINERY 
 

1.1.  Introduction 
 
In most parts of the developing countries of the world, most farm 
operations are carried out by the use of simple farm tools. These tools 
make operations very tedious and uninteresting; thus forcing youth or 
young people out of agriculture. This means that the use of simple 
farm tools makes agriculture activities scary for youths. Most farming 
families making use of simple farm tools pray that their children do 
not suffer in the course of crop or animal production. Youth also 
seeing their parents using simple farm tools in all the agricultural 
activities seek for none existing white-collar jobs resulting to increase 
in unemployment in most developing countries.  
 
In the history of Agriculture, man has been striving to improve 
quality of products by exploring better and more efficient ways of 
raising crops and animals to satisfy industrial demands of the ever 
increasing human population. The man�s efforts resulted to the use 
farm machines in agricultural production, processing and marketing.  
Farm machinery is an enhance technology for use in the farm 
operation which has the following advantages 

1.  Reduces and fatigue associated with farming 
2. Quickens farm operation and improves timeliness of operation 
3. Increase in yield as a result of large hectare of land 
4. Increase in farmer�s income and so richer with enhance 

standard of living 
5. Better quality products 
6. Saves labour by replacing human labour and releasing them 

for other services. 
 
Despite these advantages there are some disadvantages associated 
with the use of farm machines which are: 

1. Farm machines are very expensive beyong the reach of most 
farmers. 
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2. The consistent use of farm machines leads to soil 
compaction/destroy soil texture 

3. Increase unemployment due to less or redundancy of farm 
labour 

4. Farm machine if not properly handle, could be very hazardous 
or risky to the operator. 

5. It causes environmental degradation such as soil erosion, 
pollution among others. 
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The following units were discussed in module B 
SUB-Unit 1:  TRACTOR 
SUB-Unit 2:  BULLDOZER 
SUB-Unit 3:  PLOUGH 
SUB-Unit 4:   HARROW 
SUB-Unit 5:   MAIZE SHELLER 
SUB-Unit 6   BURDIZZO 
 
SUB-UNIT 1  TRACTOR 
 

 1.1 Introduction  
A tractor is a very machine that forms the energizer of other farm 
implements. It is used pulling and pushing other implements like 
plough, harrow, cultivator, rigder among others. 

  

 1. 2.  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  

1. define a tractor. 
2. draw a tractor and indicate the point of attachment. 
3. State the used of tractor. 
4. Outline maintenance measures for tractor  
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 1. 3.  Main Content  
 
3.1 Parts of a Tractor 

 

 
 

 1.3.1 Uses 
 
Tractor is used for the following farm operations 

1. It can be used for ploughing, harrowing, mowing, 
harvesting and planting depending on the attachment 
mounted on the tractor. 

2. It can be used as a means of transporting agricultural 
inputs, produce and workers. 

1.3.2 Maintenance of Tractor 
 The following are maintenance operations for tractor 

1. Check the tire pressure before use 
2. Fill the tank with fuel before use 
3. Check the oil level daily and change the oil regularly 
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4. Take the tractor to a professional for servicing regularly 
5. Check battery before use 
6. Clean regularly 

 Self-Assessment Exercise(s) 
 

 
1.4. Conclusion 
Tractor is an important farm machine as it is used in manipulating 
other farm implements to carry out farm operations with ease. It has 
to be utilized based on specifications, the maintenance practices has 
to be appropriately carried to ensure that it lasts longer...  
 

  1. 5.  Summary 
 
They should be guided on how to couple an implement to a tractor.  
 

 1.6. References/Further Readings 
 
Study and practice the stepwise process of coupling a tractor. 

 
 
 
 
 
 

 
 

1. Mention five ways of maintaining a tractor] 

2. Name four implements that can be attached to a 
tractor 



SED305                 PRACTICUM IN SCIENCE TEACHING      
 

38 
 

 
SUB-UNIT 2 BULLDOZER 
 

2.1.  Introduction 
 
A bulldozer is a heavy farm machine rarely used in farm. It is usually 
used in virgin lands or where buildings are to be erected or land need 
to be leveled  

 

2.2  Intended Learning Outcomes (ILOs)  
 
By the end of the lesson, the students should be able to  

1. define a tractor. 
2. draw a tractor and indicate the point of attachment. 
3. State the used of tractor. 
4. Outline maintenance measures for tractor  

 

 2.3.  Main Content  
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 2.3.1 Uses 
� It is used for excavating the soil 
� It is used for pulling down trees 
� It is used for removing heavy obstacles 

 

 2.3.2. Maintenance 
� Check the tire pressure before use 
� Fill the tank with fuel before use 
� Check the oil level daily and change the oil regularly 
� Take the tractor to a professional for servicing regularly 
� Check battery before use 
� Clean regularly 

 

 2.4.Self-Assessment Exercise(s) 

1. Where is a bulldozer mostly needed. 

2. Mention five ways of maintaining a bulldozer 

3. Name four implements that can be attached to a bulldozer 
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 2.5. Conclusion 
 
Bulldozer is important in farm operations. It must be maintained as 
indicated to help it last longer 
 
  2. 6.  Summary 
 
A bulldozer is a heavy farm machine rarely used in farm. It is usually 
used in virgin lands or where buildings are to be erected or land that 
needs to be leveled. It is mainly used in building roads and  clearing 
heavy virgitation. 

 2.7. References/Further Readings 
1. Identify importance of bulldozer 
2. How to draw a bulldozer 
3. Parts of a bulldozer 
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SUB-UNIT 3 PLOUGH 
 

3.1 
 

3. 2.  Intended Learning Outcomes (ILOs)  
By the end of the lesson, the students should be able to  

1. define a plough 
2. draw a plough 
3. identify parts of a plough 
4. carry out maintenance practices for a plough. 
5. State two uses of a plough 
 

 3.3.1 Main Content 
 
Plough is a farm implement used for primary tillage operation in the 
farm with aim of providing a conducive environment for optimum 
plant growth.  
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 3.3.2 Uses of Plough 
1. Breaking up hard-dry and sticky soil into large lumps 
2. Burying legume crop and as manure. 



SED305                      MODULE 1      
 

43 
 

3. Turning soil to bury weeds. 

 3.3.3. Maintenance 
 
The following maintenance activities are required of a disc plough: 

1. Clean after use. 
2. Replace worn-out bolts and nuts. 
3. Tighten loosed bolts and nuts properly. 
4. Grease especially all threaded parts used for adjustment. 
5. Straighten a tear or bend disc. 
6. Paint the frames.  
7. Oil the disc and joints when not in use. 
8. Store in a cool and dry place after use. 

 

 Self-Assessment Exercise(s) 
 

1. What are the uses of plough 
2. How do you maintain a plough 

  
3.4. Conclusion 
 

plough is important in farm operations. It is used for primary 
tillage and must be maintained as indicated to help it last 
longer 

 

  3. 5.  Summary 
 
A plough is a farm implement used in the farm when coupled with the 
tractor to carry out primary tillage of breaking the soil into large 
lumps. 
 

 3.6.0 References/Further Readings 
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Types of plough, their differences and suitable areas to use each.  
SUB-UNIT 4 HARROW 
 

 4.1.  Introduction 
A harrow is an implement coupled to a tractor ro carry out 
secondary tillage.   

 

 4.2.  Learning Outcomes (LOs)  
By the end of the lesson, the students should be able to  

1. define a harrow 
2. draw a harrow 
3. identify parts of a harrow 
4. carry out maintenance practices for a harrow. 
5. State two uses of a harrow  

 

4.3.0  Main Content  
 
Harrow is an implement coupled to a tractor to carry out secondary 
tillage operation. There are two types of tractor but disc harrw is 
mostly used in the tropics due to the presence of stumps and stones. 
The discs in a disc harrow consists of a disc with a given diameter 
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  4. 3.1 Uses 
� It is used for breaking down soil clods 
� It is also used for covering seeds after they have been 

broadcasted 
 

  4.3.1 Maintenance 
1. Paint the frame and outer surface to prevent rusting. 
2. Regularly apply grease to the bearings 
3. Replace worn-out bearings 
4. Tighten loose nuts and bolts 

  

 4. 4. Self-Assessment Exercise(s) 
1. With a well labeled diagram, describe a harrow 
2. What are the uses of harrow 
3. Mention three ways of maintaining a harrow 

 
4.5 Conclusion 
 

Harrow is an implement coupled to a tractor to carry out secondary 
tillage operation. There are two types of tractor but disc harrow is 
mostly used in the tropics due to the presence of stumps and stones.  
 

 4.6.  Summary 
 

Harrow is an implement coupled to a tractor to carry out secondary 
tillage operation. There are two types of tractor but disc harrow is 
mostly used in the tropics due to the presence of stumps and stones 
 

 4.7. References/Further Readings 
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Differences between two types of harrow 
SUB-UNIT 5 MAIZE SHELLER 
 
 

5.1.  Introduction 
 
Shells or cobs of certain grain crops like maize have to be pre-
processed to make them suitable for eating. Sheller is used in 
removing the shells of these crops..  
 

 5.2.  Intended Learning Outcomes (ILOs)  
By the end of this unit, the students should be able to  

1. Draw a simple Sheller 
2. Name two other crops that can be shelled 
3. Name uses of a Sheller  
4. state ways of maintaining a Sheller. 

 

 5.  3.0  Main Content  
 
A maize sheller is a cutting-edge tool that helps thresh maize. It is a 
new type of machine designed for shelling maize resulting to faster 
maize processing. 



SED305                      MODULE 1      
 

47 
 

 
 

 5. 3.1  Uses 
� It is used for separating maize from the cobs. That is shelling 

of maize. 
 

 5. 3.2 Maintenance 
1. Paint the outer surface to prevent rusting. 
2. Regularly apply grease to the bearings 
3. Replace worn-out bearings 
4. Tighten loose nuts and bolts 
5. Fill the tank with fuel before use 
6. Check the oil level daily and change the oil regularly 
7. Clean regularly after use 

 

 5.4. Self-Assessment Exercise(s) 
1. Name three farm produce that require a Sheller for processing 
2. How would you maintain a Sheller to avoid accumulation of 

dirt 
 

Stand 

Motor 

Belt 
Outlet 

Pulleys 
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  5.5. Conclusion 
 
A Sheller is machine used in removing the shells of these crops..like 
maize.  
 

  5.6. Summary 
 
A maize sheller is a cutting-edge tool that helps remove maize from 
the cob.  
 

 5.7. References/Further Readings 
 
Find out other crops that can be shelled with the sheller 
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SUB-UNIT 6 
BURDIZZO 

6.1.  Introduction 
 
A burdizzor is a castrating instrument which achieves a humane 
castration of livestock by severing the testicular cord without injury to 
the scrotum. 
 

6.2.  Intended Learning Outcomes (ILOs)  
 
By the end of this chapter, the students should be able to  

1. define burdizzo 
2. use burdizzo to castrate a ruminant animal 
3. state how to maintain a burdizzo 

 

   6. 3.0  Main Content  
6.3.1. Sub-Section 

 
A burdizzor is a castrating instrument which achieves a humane 
castration of livestock by severing the testicular cord without 
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injury to the scrotum. It is used in castrating ruminant animals like 
goat. The aim of castration is to mke the animal dosile or fatten 
the animal for higher income. 
 

   6.3.2 How to carry out bloodless castration: 
 

1. Restrain the calf of about 4-10weeks old  to be castrated down 
in preferred position . 

2. Feel the scrotum with hand to identify the two rope-like 
testicular cords inside 

3.  Hold the scrotum in one hand, work the spermatic cord 
within the scrotal sac to the side of the scrotum 

4. Clean the skin arouns the scrotum and disinfect  
5. Clamp the instrument for castration (Burdizzo) about 1 inch 

above the testicle. 
6. Take the Burdizzo in the right hand and using the left hand 

push the cord to the side between the jaws of the Burdizzo and 
squeeze hard. 

7.  take the Burdizzo in the left hand and crush the other cord 
8. Hold the instrument for about 3-5 seconds. 
9. Repeat the same procedure for the other cord ensuring that the 

instrument is clamped about one inch below the first point. 
 

 6. 3.3 Uses 
� It is used for castrating livestock like goat, cattle and others 

 

 6.3.3  Maintenance of a burdizzor 
1. Wash and dry after use 
2. Disinfect before use 
3. Store in a cool dry place 
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  6.4. Self-Assessment Exercise(s) 
1. State major use of a burdizzor 
2. What are the maintenance practices for a burdizor 

 
 
  6.5. Conclusion 
 
Burdizzor is a necessary farm tools in animal section that is required 
by farmers for castrating ruminants for healthy growth and fattening. 
A farmer is expected to maintain the tool effectively to ensure safety 
of the user and the tool. Effective maintenance also helps the tool to 
last longer thereby helping the farmer save money  
 
To ensure that burdizzo last long and perform required operation, it 
must be effectively maintained by washing, drying after use, greasing 
and storage in a moisture free environment in its packet. 

 

   6.6  Summary 
 
A student should be guided to identify a burdizzo among other similar 
farm tools. They should also be guided in the farm to use a burdizzo 
while the teacher observes the performance and makes corrections 
where necessary.  
 

 6.7. References/Further Readings 
 
 Study Burdizzo critically  
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UNIT 3: FARM SURVEYING AND PLANNING OF 
FARMSTEAD 
 

1.1. Module Introduction  
 
Farm survey is the process by which measurements of land are made 
on the farm. It is also the process of measuring and mapping out of 
the position, height, size and boundaries of farmland. These 
measurements are presented in the form of tables, plans or layouts for 
specific purposes 
 
Importance of farm surveying and planning 
� It helps the farmer to know the area of the farmland 
� Farm survey helps in producing a farm map 
� Farm survey is important in the registration of farmland and 

the issuance of certificate of occupancy (C of O) 
� Farm survey plan can be used as collateral for loans 
� Farm surveying reveals the gradient of the farmland 
� It helps the farmer to properly locate the positions of the 

intended farm buildings and structures 
� It helps the farmer to determine the amount of seed/planting 

materials, fertilizers and other agrochemicals to be used in the 
farm. 

� It also helps to determine the boundaries of the farmland. 
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This UNIT has ten Sub-unit which were the following 
Sub-Unit 1:    RANGING POLE 
Sub-Unit 2:   RANGING POLE 
Sub-Unit 3:    GUNTER�S CHAIN 
Sub-Unit 4:    MEASURING TAPES 
Sub-Unit 5:    CROSS STAFF 
Sub-Unit 6     PRISMATIC COMPASS 
Sub-Unit 7      THEODOLITE 
Sub-Unit 8     PEGS AND BEACON 
Sub-Unit 9   SPIRIT LEVEL 
Sub-Unit 10  PLANNING OF FARMSTEAD 
 
Sub-UNIT 1     
RANGING POLE 
 

1.1  Introduction 
 
A ranging pole is a necessary farm tools that is required in farm 
surveying. The operation requires unique postures while using the 
tool. It is necessary to hold the tool appropriately while using it for 
farm activities. A farmer is expected to carry out maintenance 
practices effectively to ensure safety of the user and the tool.  
 

 1.2.  Learning Outcomes (LOs)  
 
 By the end of this chapter, the students should be able to  

1. draw an label a ranging pole 
2. state how to use a ranging pole 
3. indicate how to maintain a ranging pole 
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  1. 3.0  Main Content  
 
Meaning of Ranging Pole 
 
A ranging pole is made of wood, steel or bamboo material of 2m to 
3m long with steel point at the bottom (if made of wood or bamboo) 
and is painted alternatively black and white or red and white. 

 

 1.3.1. Diagram of Ranging pole 

 

 1. 3.2.  Uses Ranging Pole 
� It is used for marking areas 
� It is also used to set out straight lines 
� Ranging poles are used to mark points which must be 

seen from a distance 
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 1. 3.3. Maintenance Practices for Ranging Pole 
� Clean after use 
� Store in a cool dry place 

   

1.4. Self-Assessment Exercise(s) 
1. What the steps in using ranging pole 
2. What is the measurement value of ranging pole 

  1.5. Conclusion 
 
Ranging pole is an important tool in surveying. The pole hs 
different colours. 
 

 1.7. References/Further Readings 
  
 How can a farmer use ranging pole. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sub-UNIT 2 
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ARROWS OR PINS 
 

2.1  Introduction 
 
Arrows and Pins are necessary farm tools that is required when 
surveying farmland/stead. Certain postures and competencies are 
required while surveying and it is only competent user that can 
manipulate them effectively A farmer is expected to carry out 
maintenance practices effectively to ensure safety of the user and 
these tools. Effective maintenance also helps the tool to last longer 
thereby helping the farmer save money. 
 
 

 2.2.  Intended Learning Outcomes (ILOs)  
 
By the end of this chapter, the students should be able to  
1. Describe arrow or pins 
2. draw arrows and pins noting the major difference between 

them 
3. State uses of arrows or pins 
4. Outline reasons for maintain arrows and pins 
 

 1.3.0  Main Content  
 

1.3.1.Meaning of arrow 
 
An arrow or pin is a stout wire pointed at one end for penetrating into 
the ground, and with a loop at the other end. An arrow is usually 
30cm to 40cm long or more. 
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1.3.2. Diagram of Arrows 

 

1. 3.2 Uses of Arrows and Pins 
� They are used to mark the end of the chain length 
� They are also used to mark points during surveying or 

building farmhouses 

1. 3.3 Maintenance 
� Clean after use 
� Store in a cool dry place 

1. 4. Self-Assessment Exercise(s) 
 

1. Draw an arrow used in farm surveying 
2. Describe farm surveying arrows or pin 
3. What are the uses off survey pins 
4. Outlines two ways of maintain arrows 
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 1. 5. Conclusion 
 
Arrows are is important tool in surveying. 

 

 1.6. References/Further Readings 
  

How does a surveyor utilize Arrows?. 
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Sub-UNIT 3 
GUNTER�S CHAIN 
 

3.1.  Introduction 
 
Gunter�s Chain is a very necessary farm tools that is required when 
surveying farmland/stead. Certain postures and competencies are 
required while surveying and it is only a competent user that can 
manipulate the tool effectively A farmer is expected to carry out 
maintenance practices effectively to ensure safety of the user and 
these tools. Effective maintenance also helps the tool to last longer 
thereby helping the farmer save money. 
 

3.2.  Intended Learning Outcomes (ILOs)  
 
By the end of this unit, the students should be able to  

1. define a chain used in surveying 
2. State the uses and how to maintain a Günter�s chain  

 

3.3.  Main Content  
 

 3.3.1 Meaning of Gunter�s Chain 
 
Gunter�s chain is a dumb-bell in shaped steel wires links. The links of 
Gunter�s chain are normally joined together by three metal rings. The 
handle at each end is made of brass. It is 20.12 meters long and is 
divided into 100 links, and each link is 0.2012m Iong. 
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3.3.2. Günter�s 
chain

 
 

 3.3.2 Uses of Chains 
1. Chains are used to achieve the following operations: 
2. Measuring horizontal distance especially in swampy areas. 
3. Determining straight line(s) of a farm. 

 

3.3 .3  Maintenance 
 
The following maintenance activities should be given to chains: 
1. Remove soil that may clod on the links during use. 
2. Rub oil lightly on the links to avoid wearing as the rings move 

on each other. 
3. Wash and dry after use. 
4. Fold up the links and bind properly before storing. 
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5. Apply oil if it is to be stored for a long period and store 
in a dry and airy place. 

 3. 4. Self-Assessment Exercise(s) 
 
1. Define Gunter�s chain 
2. What is the length of a Gunter�s chain? 
3. How many links has a standard Gunter�s chain?  
4. What is the measure of each link? 
5. Mention two uses of Gunter�s chain 
6. Outline five ways of maintaining a Gunter�s chain 
7. What are the stepwise process in use Günter�s chain  in 

determining the size of a farmland. 
 

  3.5. Conclusion 
 
Gunter�s Chain is an important tool in surveying. The pole hs 
different colours. 
 

 3.6. References/Further Readings 
 
Steps on how to use gunter�s chain in determining the size of a 
farmland. 
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Sub-UNIT 4 
MEASURING TAPES 
 

 4.1.  Introduction 
 
Measuring Tape is a very necessary farm tools that is required when 
surveying or measuring the size of a farmland/stead. Certain postures 
and competencies are required while using tape rule and it is only a 
competent user that can manipulate the tool effectively for accurate 
measurement A farmer is expected to carry out maintenance practices 
effectively to ensure safety of the user and tape rule. Effective 
maintenance also helps the rate rule or measuring tape to last longer 
thereby helping the farmer spend les in purchasing new ones. 
 

4.2.  Learning Outcomes (LOs)  
 
By the end of this unit, the students are expected to define tape 

1. State uses of tape 
2. Outline ways of maintain tape rule 
3. Make use of tape rule in taking measurement  

  

4.3. Main Content  
 

 4.3.1  Meaning of a Tape 
 
Tapes are graduated in centimeters and meters. They are commonly 
available in lengths of 5, 10, 15, 25, 30, 50 and 100 meters. Metallic 
cloth and steel tapes are commonly in available in agriculture. 
Metallic cloth tape is enclosed in a circular leather case with a screw 
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roller for winding it up after use while steel tape is made of flat 
ribbons enclosed in a circular leather box 
 

4.3.2 Picture of measuring Tapes 

 
Metallic cloth tape     

 Steel tape 
 

 4.3.2.  Uses 
� It is used for measuring distances 
� It is also used in determining straight angles 
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 4. 3,3 Maintenance 
� When wet, the tape should be dried before winding back into 

its case 
� Roll back the tape into the case when not in use 
� Wind back smoothly or gently into casing after use. 
� Oil the roller brass handle if it stiffen. 
 

  4.4. Self-Assessment Exercise(s) 
1. What can tape be used for? 
2. How can a farmer ensure that his measuring tappe last 

longer? 
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Sub-UNIT 5 
CROSS STAFF 

5.1.  Introduction 
 
Cross Staff is one of surveying tools required when surveying or 
measuring a farmland/stead. Certain postures and competencies are 
required while using Cross Staff and it is only a competent user that 
can manipulate Cross Staff effectively for accurate measurement A 
farmer is expected to carry out maintenance practices effectively to 
ensure safety of the user and Cross Staff. Effective maintenance also 
helps the Cross Staff to last longer thereby helping the farmer spend 
less in purchasing new ones. 
 

 5. 2.  Learning Outcomes (LOs)  
 

1. State uses of cross staff 
2. Outline ways of maintain cross staff 

 5.3.0  Main Content  

 5.3.1 Meaning of Cross Staff 
A cross staff consists of a head, leg and four metal arms with 
vertical slits for sighting through 
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 5.3.2 Uses of cross staff:  
 
Cross staff is used for  

1. Setting out a right angle at a given point on a base line. 
2. Determining the foot of a perpendicular from a given point 

to a given baseline. 
3. Setting long offsets to important objects. 

  

 5. 3.3 Maintenance 
 
The following maintenance activities should be carried out on cross 
staff: 

1. Clean properly after use. 
2. Oil the metal part to avoid rusting. 
3. Keep away from fire and termite. 
4. Store in cool and dry place. 

 

5.4. Self-Assessment Exercise(s) 
 

1. state uses of a cross staff 
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2. what are the maintenance measures of a cross staff 
  5.5 Conclusion 
Cross Staff is a necessary farm surveying tool required by 
farmers for accurate determination of farm details. It has to be 
used and maintained based on specifications  

   5.6.  Summary 
A student should be guided to identify cross staff among other 
similar farm tools. They should also be guided in the farm to 
use a cross staff while the teacher observes the performance 
and makes corrections where necessary.  
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Sub-UNIT 6 

PRISMATIC COMPASS 
 

6.1  Introduction 
 
Prismatic compass is a very necessary farm tools that is required 
when surveying or measuring the size of a farmland/stead. Certain 
postures and competencies are required while using prismatic 
compass and it is only a competent user that can manipulate the tool 
effectively for accurate measurement A farmer is expected to carry 
out maintenance practices effectively to ensure safety of the user and 
the tool. Effective maintenance also helps the tool last longer 

 

6.2.  Learning Outcomes (LOs)  
 
By the end of this unit, the students are expected to define tape 

1. describe Prismatic compass  
2. State uses of Prismatic compass 
3. Outline ways of maintaining Prismatic compass 
4. Make use of Prismatic compass in taking farm 

measurement  
  

6.3  Main Content  
 
 6.3.1 Meaning of Prismatic  
 
Prismatic compass is a surveying equipment that has a glass top case 
of diameter approximately equal to 115 mm fixed on tripod. It is an 
important tool for surveying and requires expertise in its manipulation 
to help obtain accurate measures. 
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6.3.2: picture of a Prismatic Compass 

 

 6.3.3: Uses of Prismatic Compass 
� It is used for taking bearings 
� It is used for measuring angular distance 

 

 6.3.4. Maintenance 
� It should be stored in a dry place after use 
� Clean with a soft duster after use. 
� Apply machine oil on the hinges and tripod. 
� Keep away from the reach of children. 
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 6. 4.0 Self-Assessment Exercise(s) 
 Test yourself 

1. Define a prismatic compass  
2. What are the uses of a prismatic compass 
3. Advice a farmer on how to maintain a prismatic compass 
6.  5. Conclusion 

Prismatic compass is a necessary farm surveying tool required 
by farmers for accurate measurement. It can only be used by 
experts and need to be used and maintained based on 
specifications. 
 

  6.6.  Summary 
 
A student should be guided to identify prismatic compass among 
other surveying equipment or instrument for determining size of farm 
 

 6.7. References/Further Readings 
 
Practice the use of Prismatic compass study precautionary measures 
in using the tool for effectiveness  
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 Sub-UNIT 7 
 THEODOLITE 
 

 7.1.  Introduction 
Theodolite is a basic surveying instrument that is required 
when surveying or measuring the size of a farmland/stead. 
Certain postures and competencies are required while using 
Theodolite and it is only a competent user that can make use 
of this tool effectively for accurate measurement A surveyor is 
expected to carry out maintenance practices effectively to 
ensure safety of the user and the tool. Effective maintenance 
also helps the tool last longer thereby saving the farmer from 
unnecessary expenditure. 
 

7.2.  Intended Learning Outcomes (ILOs)  
 By the end of this unit, the students are expected to define tape 

1. describe Theodolite   
2. State uses of Theodolite 
3. Outline ways of maintaining Theodolite 
4. Make use of Theodolite in taking farm measurement  

 

7.3.  Main Content  

  7.3.1 Meaning of Theodolite 
A theodolite is a basic survey ing equipment used in taking 
horinzontal and vertical lines during surveying. It consists of a 
telescope, horizontal and vertical plates, levels, screws 
erecting eye-piece. The telescope is usually mounted and can 
rotated to directed positions when taking measurement on 
horizontal or vertical planes. 
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 7.3.2 Picture of a Theodolite 
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7.3.3 Uses of Theodolite 
� It is used for measuring horizontal and vertical angles 
� It is also used for locating points on a line 

 7.3.4  Maintenance of Theodolite 
� It is should be cleaned and stored in a dry place 
� The metallic stands should be oiled before storing to 

prevent rusting 
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  7.4. Self-Assessment Exercise(s) 
 

Test yourself 
1. Draw and label a theodoloite 
2. What are the uses of a theodolite 
3. In what ways can you maintain a theodolite 

 
7. 5. Conclusion 
Theodolite is a necessary farm surveying tool required by 
farmers for accurate determination of farm horizontal and 
vertical measurement. It can only be used by experts and need 
has to be used and maintained based on specifications. 

 7. 6.  Summary 
A student should be guided to identify theodolite among other 
surveying equipment the instrument for determining 
horizontal or vertical planes 

 

7.7. References/Further Readings 
 

Practice the use of Theodolite and study precautionary 
measures in using the tool for effectiveness  
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 Sub-UNIT 8 

 PEGS AND BEACON 

 8.1.  Introduction 
Pegs and Beacons are basic surveying instrument required 
when surveying or measuring the size of a farmland/stead. 
Certain postures and competencies are required while using 
pegs and Beacons to indicate boundaries of farmlands. A 
farmer is expected to carry out maintenance practices 
effectively to ensure safety of the user and the tool. Effective 
maintenance also helps the tool last longer thereby saving the 
farmer from unnecessary expenditure. 
 

8.2.  Learning Outcomes (LOs)  
 By the end of this unit, the students are expected to define tape 

1. describe Pegs and Beacons   
2. State uses of Pegs and Beacons 
3. Outline ways of maintaining Pegs and Beacons 
4. Describe stepwise process in using Pegs and Beacons 

 

8.3.  Main Content  

  8.3.1 Meaning of Pegs and Beacons 
  

Pegs are short stick or rod used in fastening things together. It 
is usally driven on the ground to mark the boundary of a 
farmland. Beacons refer to survey tool positioned at 
determined boundary of a farmland. The objective of using 
beacon is to serve as a magor interface links between plan and 
the land area that represented in the survey plan.. the beacon 
can be made of stone, concret or other natural features that 
helps in indicating boundaries in individual farmer�s lanf. In 
some case a signal light may be attached to the beacon to give 
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a sign of warning of danger. Either pegs or beacons can be 
used for the same purpose.. 

 8.3.2 Picture of Pegs 

 

 8.3.3 Picture of Beacon or pillar 
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8.3.4 Uses of Pegs and Beacons 
1. Both Pegs and |Beacons are used for marking points on 

a land during measurements 
2. Beacons are used for indicating boundaries 
3. Beacons are also used for identifying measured or 

surveyed areas. 

 8.3.5 Maintenance of Pegs and Beacons 
� Pegs or beacons should be cleaned after use 
� Each should be used appropriately 
� Pegs and Becaons should be stores in a dry place when 

not ready for use 

8. 4. Self-Assessment Exercise(s) 
 

  5.0 Conclusion 
Pegs and Bacons are very important in farm surveying. They 
can be used effectively by experts and they need to be used 
and maintained based on specifications. 

   8.5. Summary 
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A student should be guided to identify pegs and beacons 
among other surveying equipment the instrument. 
 

8.6. References/Further Readings 
Practice the use of pegs and Beacons. Also study 
precautionary measures taken while using  
a) Pegs 
b) Beacons 
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Sub-UNIT 9 
SPIRIT LEVEL 
 

 9.1.  Introduction 
Spirit Level is one of the basic surveying instrument required 
for surveying or measuring the size of a farmland/stead. 
Certain postures and competencies are required while using 
pegs and Beacons to indicate boundaries of farmlands. A 
farmer is expected to carry out maintenance practices 
effectively to ensure safety of the user and the tool. Effective 
maintenance also helps the tool last longer thereby saving the 
farmer from unnecessary expenditure. 
 

 9.2.  Intended Learning Outcomes (ILOs)  
 By the end of this unit, the students are expected to define tape 

1. describe Spirit Level   
2. State uses of Spirit Level 
3. Outline ways of maintaining Spirit Level  
4. Describe stepwise process in using Spirit Level 

 

9.3.  Main Content  

  9.3.1 Meaning of Spirit Level 
A Spirit Level is surveying equipment deliberate designed to 
show the horizontal or vertical areas of a farmland. It can also 
be described as a tool used for determining the parallel nature 
of a farmland. 

 
 
 
 
 



SED305                      MODULE 1      
 

81 
 

 9.3.2   Picture of a |Spirit Level 
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 9. 3.3. Uses of Spirit Level 
� It is used for measuring the height of distant points in 

relation to a bench mark 

  9.3.4 Maintenance of Spirit Level 
� It is should be cleaned and stored in a dry place 
� The metallic stands should be oiled before storing to 

prevent rusting 
 

9.3 5.0 Conclusion 
Spirit level is very important in farm surveying. Its effective 
use depends on the level of expertise of the user. The tool 
must be effectively used and maintained based on 
specifications. 

   9.6.  Summary 
A student should be guided to identify a spirit level and 
practice its use forr surveying. 

 9.7. References/Further Readings 
 

Watch a video on how to use Spirit leve in U-Tube  
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Sub-UNIT 10 
PLANNING OF FARMSTEAD 
 

10.1.  Introduction 
A Farmstead refers to all the different types of 

buildings and structures that are found in the farm. Examples 
of farmstead include greenhouses, cribs, barns, shed, pens and 
farm dwellings among others. Many activities in the farm are 
carried out in the farmstead, hence the need for farmstead 
planning. 

Farmstead planning is a drawing or diagrammatic 
representation or arrangements for the layout of the farm 
buildings, structures and various enterprises. The farmstead 
must be planned by considering certain factors. 

 10.2.  Learning Outcomes (LOs)  
 By the end of this unit, the students are expected to define tape 

1. describe a farmstead 
2. State reasons for planning a farnstead 
3. Outline factors to consider when planning a farmstead 
 

10.3.  Main Content  Planning of farmstead by 
adopting 3-4-5 Method  of Farm Surveying 

  

 10. 3.1 Factors considered in planning a farmstead 
� Topography: farm buildings should be sited on 

elevation to create room for good drainage 
� Market: the nearness of the market where the produce 

will be sold should be considered in farmstead 
planning. This makes the transportation and other 
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logistics needed to convey the produce to the market 
easier 

� Water source: agricultural activities require water 
either as drinking source for livestock, irrigation, 
processing or for cleaning purposes. Water should be 
readily available for use in the farm. 

� Soil type: the soil around farmstead should be well 
drained to avoid problems associated with water-
logging while the fertile soils should be utilized in crop 
cultivation and the less fertile ones used for pasture. 

� Accessibility: the farm should be easily accessible to 
enable easy movement of inputs and outputs. 

� Drainage: in planning a farmstead, it should be ensured 
that the farm is well drained to avoid flooding. 

� Manure management: in farmstead planning involving 
livestock production, considerations should be made 
on how to effectively manage the manure produced 
from the farm without causing environmental 
problems or breaking prevailing laws. 

� Expansion: considerations for future expansions of the 
farmstead should also be considered while planning. 

 
It is necessary to survey a farmstead to know the size and 
determine areas where each build and structures are to be located. 
The common method adopted in farm surveying is the 3 4 5  
method 

 

 10.3.2 Meaning of 3-4-5 Method in Farm Surveying 
This is a method of mapping out a right angle triangle in the 
farmland using the Pythagoras theorem 
 
 
 

 
 
 

b 

B 

A C 

a 
c 
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a2 + b2 = c2 
 

 10.3.3. How to Use THE 3-4-5 METHOD 
1. Attach two ropes of lengths 3m and 4m respectively to a 

ranging pole erected at the centre of the farmland. 
2. Stretch the ropes and set one of them as a baseline. 
3. Extend the two free ends of the ropes, while 

maintaining one as a baseline, until the distance 
between them is 5m. 

4. Mark out the two arms, any of which can be extended to a 
desired length through sighting. 

 
To extend the line CA to point X by sighting, another ranging 
pole is erected on point A and, a third one is held around point 
X. Somebody then stands behind the pole on point C, closes 
one of his eyes and sights the pole on point A. He then directs 
the person holding the third pole to move behind the pole on 
point A until he can no longer see the pole on points A and X 
while still holding one eye closed. The third pole is then 
erected on this point. This indicates that points C, A andXare 
on the same straight line. You would not be able to see the 
poles on points A and X because pole C is perfectly covering 
pole A and pole A is perfectly covering pole X. Arm CB can 
also be extended this way. A square or rectangular layout can 
therefore be construct day this way. 

 

  10.4. Self-Assessment Exercise(s) 
Test yourself 
1. Outline surveying tools and equipment you know 
2. Draw a ranging pole 
3. Explain how you can survey a land making use of 

necessary tools and equipments. 
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  10. 6.0  Summary 
A student should be guided to iexplain the 345 method of 
planning a farmstead. 

10.7.0 References/Further Readings 
 

Watch a video on how to plan a farmstead adopting 345 
method in U-Tube  
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UNIT 4:  MANAGEMENT OF FARM ANIMALS 

Module Introduction 
 
Farm animals refer to a group of living things that are taken care of 
by man. Some of these animals depend on grasses while others prey 
on others in order to survive. In the world, different kinds of animals 
are found both in the temperate and tropical climates. 
 
Some animals live on land examples cattle, goat, sheep, donkey, 
camel, cat, dogs among others; while others live in water such as fish, 
crab, prawn, crocodile and hipopothamus. Land animals may be wild 
(lives in the forest) or domesticated (kept in residential houses of 
man). The domesticated animals are generally called livestock. 
Examples include cattle, goat, pig poutry, rabbit. The livestock are 
divided into Ruminants and Non Ruminants. 
Classification of Farm   
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SUB-UNIT 1:   
MILKING AN ANIMAL 

 1.1.  Introduction 
Milk of animals is only associated with cattle production 
especially the dairy type. The diary sector requires much 
carefulness to care for the cow and the calf. When cow is 
raised specifically for milk production special care is taken to 
ensure that the animals are feed adequately on complete 
production ration. Furthermore the calf, is fed artificially after 
taking the 4-5 days colostrums to help it develop strong 
immunity. 
 

 1.2.  Learning Outcomes (LOs)  
By the end of this unit, the students should be able to  

1. Define milking 
2. Discuss the steps in milking a cow 
3. state precautionary measures to take while milking a 

cow 
 

 1.3.  Main Content  

  1.3.1 Meaning of milking 
Milking is the process by which milk is collected from a 
lactating animal. This involves the removal of milk from the 
alveolar cells to the gland and teat cisterns and then let out 
through the teat duct. Milking can be done manually by hand 
or automatically by the use of milking machine.  
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 1.3.2 Process of milking 
 
Milking involves the following processes: 
 

1. Moving cow to the milking parlor or stall.  
The cow to be milked should be moved calmly to the 

milking parlor. Forcing a cow into the parlor may scare or 
upset it leading to the production of adrenalin which in turn 
inhibits milk let down. 

 

 
Milking palour 
 

2. Inspect the cow.  
The cow should be inspected for signs of sickness. This 
includes inspecting the udder and teats for signs of 
discoloration and swelling or any other sign of illness. Any 
cow that is sick should not be milked.  

 
3. Disinfect the teats.  

Each teat of the udder should be disinfected using approved 
disinfectants such as iodine solution. The disinfectants should 
be left on the teats for a few minutes before wiping out with 
clean towels and subsequent milking. 
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4. Feed cow with concentrates at the point of milking 

The concentrate feed is very palatable, the cow enjoys it. 
During milking the cow is fed with concentrate to help reduce 
restlessness or enhance milk let down s a result of keeping the 
cow happy. 

 
Cow feeding on concentrates while milking 

 
5. Forestrip.  

This is the process of collecting the first two or three streams 
of milk in a different container for inspection. This enables the 
farmer to inspect the milk for clots, flakes, blood or any other 
abnormality which are some signs of mastitis. In case of signs 
of mastitis, the cow is un-milked and treated with appropriate 
drugs before reuming minlking. Testing the milk during 
forestrip also helps to arouse the udder to stimulates 
production of oxytocin which is a hormone that triggers milk 
let down. 

 
6. Milking the cows.  

If there is no abnormality in the milk collected during 
forestripping, gently milk the cows using milking machine or 
by hand. If milking is to be done by hand, gently grab a single 
teat with the thumb and pointed finger at the top of the teat 
(near the base of the udder) and slowly work the milk down 
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the teat canal. Repeat the process for the other teats until all 
the milk is collected. 

 
 

7. End of milking. Once all the milk are collected, the teats 
should be disinfected again using an approved disinfectant. 
Then store milk appropriately to avoid spoilage; as 
microorganisms build up in milk easily.  
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Disinfecting the teat of a cow with iodine after milking 

 

 1. 4.0 Self-Assessment Exercise(s) 
 

1. Define milking 
2. What are the steps in milking a cow 
3. What are the precautionary measures to take while 

milking a cow 

1. 5.0 Summary 
Milking of cows is an important activity that are carried out 
every day on the lactating animals. When regularly carried out 
it enances the quality and quantity of milk produced especially 
if the cow is adequately fed with complete diet. It is necessary 
that cows are made happy during milking to reduce annoyance 
and enhance milk let dowm. Steps in milking should be 
strictly adhered to to ensure success. . 

 

 1.6. References/Further Readings 
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a. Classification of livestock 
b. Difference between ruminants and non-ruminants with 

reference to the structures and functions of the 
stomach 

c. Precautionary measuring to take while milking a cow 
d. Watch video on milking of a cow. 

 
 
 
 
 
 
 
 
 
 SUB-UNIT 2   
 LIVESTOCK MANAGEMENT SYSTEMS 

 2.1.  Introduction 
Livestock Management 
Livestock management system refers to the general methods 
adopted by farmers in livestock production. The management 
system employed by a farmer is generally dependent on the 
extent of involvement of the farmer in providing the animals 
with conducive housing and feed. 
 

 2.2.  Learning Outcomes (LOs)  
 
By the end of this unit, the students should be able to  
 
1. Define thextensive system of livestock management 
2. List the three types of livestock management  
3. Choose the best management system adopted by 

commercial poultry farmer in your locality and gadduce 
reaon for such choice 
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 2. 3.0  Main Content  
 

 2.3.1 Systems of Livestock Management 
There are three major systems of Livestock management 

which  are: 
a) Extensive system 
b) Semi-intensive system  
c) Intensive system 

 2.3.2. Extensive system 
In extensive of livestock management, the farmer allows the 
animal to roam around the environment in search for food. 
The farmer contributes little or nothing towards what the 
animals consumes. This system is mostly practiced by 
subsistent farmers and leads to the livestock having slow 
growth rate and takes long time to attain market. However, 
this system is less expensive in terms of cost of production. 
Nomadic herding of livestock and free rang poultry 
production are examples of extensive system. 

 

 2.3.3 Semi-intensive system 
The semi-intensive system is the intermediate of extensive 
and intensive systems. In this system, the livestock are 
housed, provided with some feed and also given access to 
graze within a confined location during the day. This system 
ensures the welfare of the livestock through natural grazing 
while also encouraging fast growth by through the provision 
of formulated feed. 

 2.3.4 Intensive 
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 In this system, livestock are continuously kept in confinement 
while all their nutritional needs are met by the farmer through 
the feed they are provided. Example of is method is the 
battery cage method of poultry production. This is the most 
expensive system of livestock production but guarantees fast 
growth rate and the attainment of market weight at the fastest 
possible time when compared with the other systems. 

 
 
 
 

 3. 4.0 Self-Assessment Exercise(s) 
 
 Test Yourself 

4. Define farm animals 
5. What is livestock 
6. List four groups  of livestock 

 3. 5. Summary 
There are three major systems of livestock management which 
extensive, semi-intensive and intensive. The choice of any of 
the three depends of the choice of the farmer and subsequently 
on the scale of production and capital outlay. Each had 
advantages and disadvantages. 

  
 

 3.6. References/Further Readings 
 
 Ruminants and Non-ruminants 
 Advantages and disadvantages of each of the livestock 
 management systems 
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SUB-UNIT 3 
PROCESS OF EGG PRODUCTION 

 

 3.1.  Introduction 
Egg is produced by poultry bird. Egg is formed through 
certain process that is discussed in this unit 

 

 3.2.  Intended Learning Outcomes (ILOs)  
 
 By the end of this unit, the students should be able to  

1. Identify animals that lay egg 
2. Draw egg formationprocess 

 

 3.3.0  Main Content  
 

 3.3.1 Egg 
Egg is laid by female animals like birds. Egg is formed in the 
reproductive tract of a hen and weighs about 44g. The 
reproductive tract of a hen is composed of different 
components which contribute to the final form of a mature 
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egg. The reproductive tract of a hen can be divided into two 
main parts which are the ovary and the oviduct. 
 
 
 
 
 
 
 
 
 

 3.3.2 Diagram of egg Formation Process 

 
 
 

 3.3.3. Process of egg formation 
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The process of egg formation begins at the ovary. The ovary is 
where the yolk of the egg is contained. It usually contains 
many yolks at the same time. The yolk is known as ovum or 
ova (plural). When the yolk matures, the sac holding it 
ruptures and it is received by the infundibulum.  

Fertilization takes place in the infundibulum if there is 
sperm. The yolk spends about 15 minutes in the infundibulum. 
The yolk then proceeds to the magnum where the albumen is 
added. The egg spends about 3 hours at the magnum from 
where it proceeds to the isthmus.  
In the isthmus, the shell membranes, mineral salts and water 
are added. The outer and inner shell membranes are added. 
The eggs spends about one hour in the isthmus from where it 
moves to the uterus (shell gland). The egg shell and pigment 
are added in the uterus. The egg spends the longest time at the 
uterus. The egg spends about 21 hours in the uterus. After the 
egg shells has been formed and ready to be laid, the egg is 
released through the vagina. This takes about 1 minute to 
complete. 

 3. 4. Self-Assessment Exercise(s) 
 
1. Visit a poultry farm operating an extensive system of 

management,  
2. list the tools and equipment being used under extensive 

farming system. 
3. List  major stages of 

a. egg formation   
b. Ovulation 
c. Fertilization  

 
b. Formation and depositing of albumen 
 
c. Formation and depositing of shell membranes 
 
d. Formation and depositing of shell 
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e. Oviposition 
 
4. draw the reproductive system of a hen and indicate the stages 

of egg  
formation  

 
5. How long does it take an egg to be formed and released? 
 
 
 
 

SUB-UNIT 4 
CANDLING 
 

 4.2.  Learning Outcomes (ILOs)  
 
 By the end of this unit, the students should be able to  

1. Define candling 
2. Identify materials needed for construction of a candler 
3. Construct a candling box 
4. Using a candling box, determine if an egg is fertilized. 
5. Identify a ferlile egg 
6. Differentiate between fertile and infertile egg after 

candling 
 

 4.3.0  Main Content 

 4.3.1 Meaning of Egg Candling  
Candling is a method of studying the growth and development 
taking place inside an egg. This is done using light. Candling 
is done by placing an egg in from of a penetrating light in a 
dark room. This enables the person performing the candling to 
identify defects and abnormalities such as double yolk, and 
blood spots among others. 
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3.2  How to Build a Candler 
a. Make six square cuts of plywood of equal dimensions 

(20cm) 
 

b. Drill a hole big enough for a cable to pass through in one. 
 

c. Fix a lamp holder with a bulb to the plywood. 
 

d. Take a second plywood and cut a round hole in it slightly 
less than the size of an egg. 

 
e. Fix the six cuts together to form a box. 

 
f. Link the cable to a source of power. 

 
g. Place a freshly laid egg on the round hole in the candler 

in a dark room and put on the light in the Candler. 
 

h. If the egg is clear (translucent), it is not fertilized and 
will serve as table egg not to hatching. 

 
i. If it shows a dark spot, it is most likely fertilized and 

should be put in an incubator. 
 

 4.3.2 Pictures of different types of candlers 



SED305                      MODULE 1      
 

101 
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 4. 4. Self-Assessment Exercise(s) 
 

1. Define candling 
2. Identify materials needed for construction of a candler 
3. Construct a candling box 
4. Using a candling box, determine if an egg is fertilized. 
5. Identify a ferlile egg 
6. Differentiate between fertile and infertile egg after 

candling 
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 4.5. References/Further Readings 
 
 Difference between fertile and infertile eggs 
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SUB-UNIT 5 
INCUBATION 

 5.1.  Introduction 
Incubation is keeping eggs warm for proper development of 
chick from the egg to ensure continuity of generations in 
birds. This means that when eggs are laid, they are incubated 
to ensure conduceive environment for the development of 
chicks 

 5.2.  Intended Learning Outcomes (ILOs)  
By the end of this unit, the students should be able to 
1. Define incubation 
2. Draw an incubator 
3. Explain precautionary Measures in Incubating Eggs 
4. Maintain an Incubator 
 

 5.3.0  Main Content  
 

 5.3.1  Meaning of incubation 
Incubation is the process eggs hatch into young ones after 
being exposed to certain conditions. Egg incubation starts 
from the selection of fertile eggs. Eggs that should be 
incubated are those ones that were laid a few days after the 
hen was crossed. This is to ensure that the eggs are fertile. 
Eggs can be stored from between 7°C to 16°C for abo ut 7 
days before incubation. The incubator should be cleaned and 
disinfected prior to the arrival of fertile eggs. The incubator 
temperature should be kept at about 38°C while the humidity 
in the first seventeen days before hatching should be between 
50 to 55 %. The humidity in the last three days should be 
about 70%. 
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 5. 3.2 Picture of an Incubator 

 
 

 5.3.3  Precautionary Measures in Incubating Eggs 
1. Eggs should be placed in the incubator with the larger end 

pointing up while the narrow end should be facing down.  
2. The eggs should be turned from time to time to prevent them 

from sticking to the shell. 
3. The eggs should be candled after 10 days to find out how the 

chick is developing. If visible signs of blood vessels are seen, 
that shows that the embryo is alive but any contrary 
observation should be of concern.  

4. Check hatching as from 21 days loading the eggs in the 
incubator. This is because, fertile chicks will hatch after 21 
days of incubation. 

 

 5. 3.4 Maintenance of Incubator 
1. Change incubator water at least every two weeks. It is 

necessary to change the water by emptying, washing and 
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adding fresh, sterilized and distilled water. Do not just refill 
the water.  

2. Check the incubator every week to detect and discard un-used 
cultures 

3. Clean the incubator each month through the following steps 
a) Remove all loose shells or any dry matter in the incubator 
b) Clean egg tray and water pans. It is advisable to soak them 

in warm water with mild disinfectant occasionally. 
c) Clean the bottom of the incubator 
d) Clean the heating elements and other electrical units 
e) Every plastic in the incubator should be wiped with 

cloth/glass cleaner. 

  5.4. Self-Assessment Exercise(s) 
1. Define incubation 
2. Draw an incubator 
3. What are precautionary Measures in Incubating Eggs 
4. Maintain an Incubator 

 
5.5. Conclusion 
 
Incubator is a necessary machine and the essence of it is to provide 
warmth 
  

 5.6.  Summary 
 
The unit discussed the meaning of incubator. It also highlighted the  

1. Drawing of an incubator 
2. What are precautionary Measures in Incubating Eggs 
3. Maintenance of Incubator 

 

  5.7. References/Further Readings 
Incubation process 
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UNIT 5: FISH FARMING 
 

Introduction to the module 
Fish is an aquatic animal which is demanded by many individual in 
the worl. It has good taste and supplies protein in addition to different 
vitamins and mineral. Many indivuals are interested in fish farming 
due to associated benefits. Fish farming covers the benefits or 
importantce, construction and management of artificial enclosure in 
addition the use of appropriate tools and equipments. This module 
covers the following units 
 
SUB-UNIT 1:   MEANING AND IMPORTANCE OF FISH 
SUB-UNIT 2:   CONSTRUCTION OF A FISH POND 
SUB-UNIT 3:   FISHING TOOLS AND EQUIPMENT 
SUB-UNIT 4:    METHODS OF FISHING AND 

PRESERVATION OF FISH 
 
 

SUB-UNIT 1 
MEANING AND IMPORTANCE OF FISH 
 

1.1  Introduction 
 
Fish is an aquatic animal that is in need worldwide due to its 
excellent, nutritious flesh. It has features that make it adaptable in 
water. Its product is important to man. Before now, fish was only 
made available from natural water bodies until recently. Man in his 
quest to increase its availability has modified the environment for 
enhanced production. Students are then drilled on fish production 
process to enable hem engage in its production.   
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1.2.  Intended Learning Outcomes (ILOs)  
By the end of this unit, the studnts should be able to 
1. Explain the meaning of Fish 
2. State the importance of Fish 
3. Draw and label a fish 
4. Define fish farming 
5. State reasons for a farmer to engage in fish farming 

 

1.3.0  Main Content  

1. 3.1 Meaning of Fish  
Fish is a cold-blooded aquatic organism. Most fishes have 
scales on the body, gills for respiration, fins/tails for 
movement. Fish is one of the poikilo-thematic species of cold-
blooded aquatic organism with scales in the body, fins for 
swimming, gills for breathing (respiration) and lateral lines for  
balancing in water bodies. Generally, fish is defined as a 
limbless cold-blooded vertebrate aquatic organism with scaly-
body, that swims with the help of fins/tails; balances in water 
with the help of lateral lines and found in natural water bodies 
or raised in artificial enclosure as fish farming 
 

.1.3.2 Diagram of Fish 



SED305                      MODULE 1      
 

109 
 

 
    

1. 3.3. Importance of Fish 
 
The following are some of the importance of fish: 
 
1. Source of Food 

As a source of food, fish when consumed provides the 
body with protein, fat and other nutrients. 

2. Source of Income 
Fish provides income to many individuals. It is a source of 
income to fishermen, fish marketers and canoe builders.  

3. As a Source of Employment 
Economically, the fishery industry is an important 
employer of labour both for youth and elderly. The 
industry offers different good job opportunities in the 
areas of fish capture, breeding, harvesting, marketing and 
building of equipment and tools needed in fish 
business/activities.  

4. As a Source of Industrial Raw Material 
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Fish serve as raw material to industries. The skin of fish 
like shark is used in producing shoes, bags and wallets 
while the skin of cartilaginous fishes can be used for 
producing leather and polishing materials.  

5. As a Source of Foreign Exchange 
Frozen fish, point and kill and other fish and its products 
are most often exported to other countries to earn foreign 
currencies. These currencies could be used to purchase 
items not produced in the home country which enhance 
development.   

6. Aesthetic Value 
Fish is raised as pet in aquarium for private or public 
exhibition due its beauty and graceful movement. 

7. Religious Symbol 
In some places, fish serves as deities and religious 
symbols. Some people in certain areas worship some 
species of fish in their locality such as practiced in 
Hinduism and Buddhism.  

8. Recreation 
Fish is caught and returned to the water just for fun of it. 
Many people go for site seeing to observe fish behaviour 
as they are exhibited in public aquarium. 

9. Educational Purposes 
Educationally, fish research has become increasingly 
important study due to decline in fish population and cost 
of feeding them.  

 

 1.3.4 Meaning of Fish Farming 
 
Fish farming is the act of rearing of fish in man-made structures such 
as ponds, tanks and other enclosures for man�s use. 
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1.3.5. Importance of fish farming 
 
� Fish farming provides food. Fish serves as a good source of 

protein when consumed. 
� Fish farming provides employment to those involved in fish 

production value chain. 
� It provides income to fish farmers. 
� Fish farming provides the opportunity to put into productive 

use lands that are unfit for other agricultural activities. 
� Fish farming is a source of foreign exchange. 
 

  1. 4. Self-Assessment Exercise(s) 
 
1. Explain the term Fish 
2. State the importance of Fish 
3. Draw and label a fish 
4. Define fish farming 
5. State reasons for a farmer to engage in fish farming 
 
1.5. Conclusion 
 
Students are expected to differenctiate importance of fish and fish 
farming 
 

  1. 6.  Summary 
 
The unit focused on the meaning of Fish; importance of Fish. Fish 
features, meaning of fish farming and importance of fish farming 
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 1.7. References/Further Readings 
 
Attributes of fish farming and why a farmer should engage in the 
activity 
 
SUB-UNIT 2 
CONSTRUCTION OF A FISH POND 
 

2.1.  Introduction 
 
Fish is raised in an enclosure with a body of water. The enclosure is 
called fish pond. Fish pond is artificially constructed to provide a 
habitat which resembles natural fish environment. Fish pond is 
constructed by experts to serve farmers expected purpose of raising 
fish in artificial water bodies. There are different types of fsih ponds 
shown in this unit 
 

2.2   Learning Outcomes (LOs)  
 
By the end of this unit, the readers should be able to  

1. Define fish pond 
2. State features of fish pond 
3. Chose appropriate fish pond for raising fingerlings to adult 

fish 
4. Construct a fish pond 
5. State ways of maintaining fish pond 

 

2.3.0  Main Content  
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  2. 3.1 Factors to Consider in sitting Fish Farm 
The following considerations should be made in the 
construction of a fish pond; 

� Soil type: before a pond is constructed, the type of soil should 
be considered. Any piece of land that will be used for fish 
farming should have the ability to retain water. Therefore the 
best soil for fish pond should contain clay. 

� Water availability and quality: good quality water source 
should be readily available in any location that should be used 
for fish farming. 

� Topography of the area: the site for fish farming should be 
easy to drain when needed while lands that are prone to 
flooding should be avoided. 

� Type of fish to be cultured: the species of fish to be cultured 
should also be considered. It should be ensured that the fish to 
be cultured can survive in such a location as well as have good 
acceptance rate among intended consumers. 

� Availability of feed: before a fish pond is constructed the 
farmer should ensure that the feed the fish will consume is 
readily available and accessible. 

 

2. 3.2 Meaning of Fish pond 
 
A fish pond is an enclosure with a body of water for rearing 
any kind of aquatic animal especially fish. Fish pond can be 
constructed on the ground as mud pond or concrete pond. It 
can also be built with plastics, galvanized metals among 
others 
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2.3.3 diagram of Fish pond with its features 

 
 
Features or Parts of Fish Pond 
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2. 3.5 .1 Types of fish Pond 
There are different types of fish pond some them are 
 
3.3.5.1 Earthen Pond. 
 
This refers to a type of fish pond constructed on the ground. 
The pounding of water is on sunken earth made in such a way 
to accommodate water with minimal leakage. This type of 
pond is usally constructed in areas with clay soil. 

 
 

2.3.5.2. Concrete Pond. 
 
Concrete pond is constructed with concrete. Concrete is 
a mixture of gravel, sand, cement and water. It could 
also be made with cement blocks and fortified with 
concrete 
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2.3.5.3 Tarpaulin Pond. 
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2.3.5.4. Plastic or Rubber Pond. 
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2.3.5.5. Fiberglass Tanks. 
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2.3.5.6. Cage Or Pen Ponds. 

     

 
 

 2. 3.6.  Maintenance of Fish Pond 
� Check the water level daily to ensure there is sufficient water 

for the fish 
� Check the screens every day to make sure that the fish do not 

swim away 
� Keep water weeds under control 
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� Cut the grass on the banks regularly as this might be a hiding 
place for some pests 

� Repair any water leaks immediately 
� Get rid of fish-eating animals such as snake, rats, birds, etc. 
� Keep cattle and other heavy animals away from the banks as 

the can destroy the pond 
� Do not bathe or wash in your ponds. 
 

 2.4. Self-Assessment Exercise(s) 
 

1. Define fish pond 
2. State features of fish pond 
3. Chose appropriate fish pond for raising fingerlings to adult 

fish 
4. Construct a fish pond 
5. State ways of maintaining fish pond 

 
2.5. Conclusion 
 
For effective fish farming in artificial water bosy, the pond must be 
constructed by an expert who is familiar with features of fish pond 
especially the basic ones like inlet, outlet, spillway and deepest part of 
the pond. Furthermore the farmer must be an expert to rear fish in the 
chosen pond, the farmer must be able to maintain the pond for higher 
fish yield 
 

  2. 6.  Summary 
 
Pond is an enclosure constructed to hold water for rearing fish 
artificially. There are different types of pond and can be noted based 
on the material used for the construction. A farmer is not experted to 
construct the pond him/herself as there are experts specialized in any 
type of fish pond construct. These expert provides ready made ponds 
in open markets for sale. 
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2.7. References/Further Readings 
 

Read features of each type of fish pond 
 
SUB-UNIT 3 
FISHING TOOLS AND EQUIPMENT 
 

 3.1.  Introduction 
Fish is raised in an enclosure with a body of water. There are different 
types fishing tools that can be used for rearing or harvesting of fish 
either from natural or artificial water bodies. These fishing tools and 
equipment are discussed in this unit 
 

 3.2. Intended Learning Outcomes (ILOs)  
 
By the end of this unit, the readers should be able to  
1. Define fishing tools  
2. Define fishing equipment 
3. Describe each tool or equipment  
4. State what each tool or equipment is used for in fish rearing 
5. State ways of maintaining fishing tools and equipment pond 

 

  3.3.0  Main Content  
    

3.3.1 Meaning of Fishing tools and Equipment 
 
These are instrument and hand held tools that are needed for success 
in fish capture, harvesting or cropping. Some of these tools and 
equipment are:  
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1. Pumping machine: this is used for filling with water or 
draining the pond water 

 
2. Aerator: this is used to improve the quantity of dissolved 

oxygen in the pond by mechanically moving the water. 

 
3. Seine reels: this is a type of large net that is used for 

harvesting fish 
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4. Dip net: this is used for catching single or small amount of fish at 

a time. 
 
 

 
 
 
 
 
 
 

5. Weighing 
scale: this is 
used for 
weighing 
fish to find 
out how well they are growing. 



SED305                 PRACTICUM IN SCIENCE TEACHING      
 

124 
 

 
6. Fish pond fountain: it is also used for aerating the pond 

 
7. Automatic fish feeding machine: used for providing feed 

for fish instead of using hand 
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8. Thermometer: it is used for measuring the temperature of 

the water 

 
9. Hook: this is used for catching fish with the help of bait 

 
10. Fishing trap: used for catching fish 
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SUB-UNIT 4 
 METHODS OF FISHING 

 

4.1.  Introduction 
Fish is raised in an enclosure with a body of water. These fish 
are harvested when they mature. The maturity of fish can take 
7 -9 months although some farmers that use growth hormone 
produce big fish in less than four months. There are different 
methods of harvesting fish from the pond some of these 
methods were discussed in this unit. Furthermore, harvested 
fish need to be preserved to ensure good quality fish for sale. 
This unit also discussed some preservation methods t 

 4.2.  Learning Outcomes (LOs)  
 It is expected that at the end of this unit, students should be 
able  to   

1. Define Fishing 
2. Explain methods of cropping matured fish 
3. Define Preservation 
4. Discuss fish preservation methods 
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4.3.0.Main contents of the unit 
 

 4.3.1. meaning of Fishing 
 
Fishing is the act of catching fish from natural or artificial 
water body. Fishing can also be called fish harvesting or 
cropping. There are different methods adopted when fishing 
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  4.3.2 Methods of Fishing 
 
1. Trapping: method utilizes traps usually made from raffia 

or bamboo for capturing of fish. 

 
2. Spearing: a spear/harpoon with sharp pointed end is used 

for stabbing fish in other to capture it. 
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3. Hook and line/angling: a hook attached to a rod with a line 

is used for catching fish after the fish is lured by a bait. 
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4. Netting: this method involves the use of different types of 
fishing nets to capture fish. The different types of net 
include seine net, cast net, trawl net, dip net, gill net, etc. 
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5. Trawling: this is a commercial fishing method which 
involves using a large vessel (trawler) to drag along a 
large net in a water body in order to capture fish. 

 
 

6. Electro-fishing: this involves using electric current to stun 
fish in a freshwater so that they can be captured. 
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7. Water draining: this method involves emptying the water 

in a fish pond in other to harvest fish. The fish is then 
picked with hands 
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 SUB-UNIT 5 
 FISH PRESERVATION 
 

5.1.  Introduction 
 
Fish is raised in an enclosure with a body of water. When fish 
is caught, it requires immediate preservation to help it last 
longer. If caught fish is delay before preservation it will spoil 
due to its perishability nature. There are different 
typesmethods of preserving fish. Some of these methods were 
discussed in this unit 

 5. 2.  Learning Outcomes (LOs)  
  
By the end of this unit, the readers should be able to  

1. Define fish preservation  
2. State ways fish can be preserved  
3. State stepwise process in preserving fish during 

a) Smoking 
b) Salting 
c) Freezing 
d) Chilling 
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e) Brining 
 

  5.3.0  Main Content  
 

 5.3.1 Meaning of Fish preservation 
Preservation is the act of �.many fishermen do not think of 
preserving caught fish. This result to planty of fish during the 
harvesting period but very scarce at the lean periods or off 
season some fishermen eat large quantity of harvested fish 
instead of preserving them. There are different ways of 
preserving fish and a farmer may experiment to find out what is 
desired. Some of the preservation methods are; 

1. Smoking 
Heat from either firewood, charcoal or oven is used to cook 
and reduce the moisture content of fish in order to extend its 
shelf life. Smoking is can be stopped once the fish is well 
cooked (wet smoking) or can be continued until it is 
completely dry. 

 
 

2. Salting: common salt is used to preserve fish. In this method 
the salt is applied all over the body of the fish. 
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3. Boiling: this involves cooking fish in water after it has been 
seasoned. 

 
 
 

4. Frying: this involves preserving fish by frying it in oil. 



SED305                 PRACTICUM IN SCIENCE TEACHING      
 

136 
 

 
Freezing 
Freezing involves keeping fish in temperatures below 0°C. At 
this temperature, microbial and enzymatic activities are 
limited which helps to preserve fish. There could also be 
Freeze drying of fish Freeze drying is a process whereby 
completely frozen fish is placed under a vacuum in order to 
remove moisture content of fish through the process of 
sublimation. 
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5. Canning: fish are stored in air-tight cans after the addition of 

preservatives. 
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Another method is pickling which involves storing fish in air-
tight containers with vinegar and salt.. 

  5.4. Self-Assessment Exercise(s) 
1. Define fish preservation  
2. State ways fish can be preserved  
3. State stepwise process in preserving fish during 
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f) Smoking 
g) Salting 
h) Freezing 
i) Chilling 
j) Brining 

5.5 Conclusion 
 
For effective fish preserving fish, there are certain methods 
adopted . These methods were discussed in this unit 
It is necessary to be familiar with these methods and identify 
steps in carrying out each of the methods.  

   5.6.  Summary 
Fish preservation methods have been discussed in this unit. 
Any of these methods must be utilized to preserve fish and 
ensure quality 
 

 5. 7. References/Further Readings 
 
Read each of the stepwise process in adopting each of the 
methods 
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UNIT 6: SOIL AND SOIL EXPERIMENTS 
 

1.1. Module Introduction 
 
Soil is an important medium for crop production other agricultural 
activities are carried out in the soil it is necessary that the soil soil is 
cared for in order to ensure continuity of agricultural activities  
 
Learners are therefore require to be drilled practically on the soil 
contents and functions. Some practical activities were discussed. The 
experiments were discussed intermittently in units without specific 
introduction of each unit. General learning out come was stated 
 
By the end of these experiments, the students should be able to state 
the aims, materials required for each experiments, procedures adopted 
in each each, what were observed and concluded. The units discussed 
were the following 
 
SUB-UNIT 1  Sedimentation Experiment 
SUB-UNIT 2  Experiment to Demonstrate the Presence of 
   Water in Soil 
SUB-UNIT 3  Experiment to Demonstrate the Presence of 
   Organic Matter in Soil 
SUB-UNIT 4  Experiment to Demonstrate the Presence of 
   Air in Soil (Soil porosity) 
SUB-UNIT 5  Experiment to Demonstrate the Presence  
   Living Organisms in Soil 
SUB-UNIT 6  Experiment to Demonstrate Water 
Retention    Capacity of Soils 
SUB-UNIT 7  Experiment to Determine Soil Reaction or 
   Soil Acidity or Alkalinity (PH). 
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SUB-UNIT 1 
Soil Experiments 
 
SEDIMENTATION EXPERIMENTS ON SOIL PARTICLES 
 

 3.1 Sedimentation Experiment 
 
Aim: To demonstrate that soil is made of particles of different sizes. 
Materials Used: Measuring cylinder (500 ml), soil sample, 
water, Beakers, stirrer, and Sodium Hydroxide or Hydrogen 
Peroxide. 
 
Procedure: 

a. Half fill the measuring cylinder with soil. 
b. Pour water into the cylinder up to the top level. 
c. Stir the content properly. 
d. Add a few drops of Sodium Hydroxide or Hydrogen Peroxide 
e. Allow the content to settle undisturbed for bout 12-24 hours 

 
Observation: 
The particles separated into different soil particles. With the bigger 
particles at the bottom.in this order: 
Gravel, Coarse Sand, Fine Sand, Silt and Clay with clear water and 
floating Organic Materials. 
 
Conclusion: 
Soil is made up of particles of different sizes. 
 
Note: Sodium Hydroxide or Hydrogen Peroxide hastens the 

separation and settling down of soil. 
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SUB-UNIT 2 
 
EXPERIMENT TO DEMONSTRATE THE PRESENCE OF 
WATER IN SOIL 
 

 Experiment to Demonstrate the Presence of Water in Soil 
 
AIM: To show that water is present in soils 
MATERIALS USED: Fresh soil sample (Collected from 
10cm -15cm below the soil surface), a weighing machine, an 
oven, an evaporating dish and a stirrer. 
 
PROCEDURE: 

a. Put 100g or any other convenient known quantity of the soil 
sample into an evaporating dish of known weight 

b. Place the dish in the oven maintained at 1000C for about 5 
minutes 

c. Remove the dish, stir it gently and allow it to cool down for 
about 5 minutes and reweigh. 

d. Return the dish back into the oven and repeat the same 
previous process until a constant weight is achieved. 

 
OBSERVATION: 
 
A gradual reduction in weight will be observed initially followed by a 
constant weight. 
 
CONCLUSION: 
 

Since the oven was maintained at 1000C which is the boiling point of 
water and a point at which liquid water becomes vapour, the 
reduction in weight can be explained by the loss of the water content 
in form of vapour at the maintained temperature. 
 



SED305                      MODULE 1      
 

143 
 

To calculate the percent (%) water content in the soil sample, use the 
following formula: 
Initial weight of soil sample � Final weight of soi l sample X 100 

Initial weight of soil sample 
 
 
SUB-UNIT 3  
 
EXPERIMENT TO DEMONSTRATE THE PRESENCE OF 
ORGANIC MATTER IN SOIL 
 

 Experiment to Demonstrate the Presence of Organic 
Matter in Soil: 
 
AIM: To show that organic matter is present in soils 
 
MATERIALS USED: Dry soil sample (the type produced 
from the previous experiment on water content), a weighing 
machine, bursen burner, a crucible and a stirrer. 
 
PROCEDURE: 

a. Put 100g or any other convenient known quantity of the 
dry soil sample into an a crucible of known weight 

b. Place the crucible over a hot flame from the burner for about 5 
minutes 

c. Remove the crucible, stir it gently and allow it to cool down 
for about 5 minutes and reweigh. 

d. Return the crucible back to the hot flame and repeat the 
same previous process until a constant weight is achieved. 

 
OBSERVATION: 
 
A gradual reduction in weight will be observed initially followed by a 
constant weight. 
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CONCLUSION: 
 
Since dry soil sample was used and the content of the crucible was 
placed on hot flame until it became red hot, the reduction in weight 
can be explained by the loss of the organic matter content by 
oxidization and loss of gases (mainly Carbon Dioxide). 
To calculate the percent (%) organic matter content in the soil sample, 
use the following formula: 
  
Initial weight of soil sample � Final weight of soi l sample X
 100 Initial weight of soil sample 
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SUB-UNIT 4  
EXPERIMENT TO DEMONSTRATE THE PRESENCE OF 
AIR IN SOIL (SOIL POROSITY) 
 

 Experiment to Demonstrate the Presence of Air in Soil 
(Soil   porosity): 
 
AIM: To show that air is present in soils 
 
MATERIALS USED: A dry soil sample, two measuring cylinders 
(100cm3), water and a stirrer. 
 
PROCEDURE: 

a. Put 50cm3  of water in one measuring cylinder and 50cm3 in 
the other measuring cylinder 

b. Pour the soil from the first cylinder into the second cylinder 
and stir gentle. 

c. Note the final total volume 
 
OBSERVATION: 
 
The expected total volume is higher than the actual final volume and 
bubbles were seen coming out of the cylinder when soil was been 
poured into it. 
 
CONCLUSION: 
 
The difference in weight between the expected total volume and the 
actual total volume can be explained by the loss of air content of the 
soil sample to the atmosphere as it mixed with water and evidenced 
by bubbles released. 
 
To calculate the percent porosity(% porosity) of soil sample, use the 
following formula: 
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Expected total vol. of water and soil sample � Actu al total 
vol. of water and soil sample X 100 
Initial weight of soil sample 
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SUB-UNIT 5  
EXPERIMENT TO DEMONSTRATE THE PRESENCE 
LIVING ORGANISMS IN SOIL 
 

 Experiment to Demonstrate the Presence Living      
Organisms in Soil  
 
AIM: To show that there are living organisms in soils 
 
MATERIALS USED: Fresh soil sample, two test tubes, two rubber 
bungs, glass wool or cotton wool andCalcium Hydroxide [Ca(OH)2] 
or Bromothymol blue 
 
PROCEDURE: 

a. Fill one third of each of the test tubes labelled A and B 
respectively with Calcium Hydroxide or Bromothymol 
blue. 

b. Gently put glass wool into the test tube just above the level of 
the chemical. 

c. Put a small quantity of the soil sample into test tube A only 
and cover each of the two test tubes with a rubber bung. 

d. Keep the test tubes in place for twenty four hours or more. (A 
week if Bromothymol blue is used) 

 
OBSERVATION: 
 
The Calcium Hydroxide in test tube A will change from colourless 
to white ( orBromothymol blue from blue-green to green, light green 
or yellow depending on the volume of gas released). There will be 
no change in colour in test tube B which serves as the control. 
 
CONCLUSION: 
 
When living organisms breathe, they release carbon dioxide gas as a 
waste product while taking in oxygen. Carbon dioxide gas can be 
detected using a carbon dioxide indicator solutions such as Calcium 
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Hydroxide or Bromothymol blue. The colour change confirms the 
presence of living organisms in soil. 
 
SUB-UNIT 6  
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EXPERIMENT TO DEMONSTRATE WATER RETENTION 
CAPACITY OF SOILS 
 

 Experiment to Demonstrate Water Retention Capacity of 
  Soils: 
 
AIM: To demonstrate and compare the capacity of different soils to 
retain water. 
 
MATERIALS USED: Sandy soil, loamy soil, clayey soil, three 
measuring cylinders, three funnels andthree filter papers or cotton 
wool. 
 
PROCEDURE: 

a. Fold one filter paper each to fill each of the funnels labelled 
A, B, and C. 

b. Place each of the funnels on a measuring cylinder. 
c. Fill funnels A, B and C with equal quantities of sandy, loamy 

and clayey soils respectively. 
d. Slowly and simultaneously pour equal volumes of water into 

the three funnels. 
e. Note the volume of water that finally drains into each of the 

measuring cylinders after about one hour. 
 
OBSERVATION: 
 
Experimental set-up with funnel A which contains sandy soil will 
have the highest volume of drained water followed by the one with 
funnel B which contains loamy soil and lastly the one with funnel C 
which contains clayey soil. 
 
CONCLUSION: 
 
Since the highest amount of water that drains is observed in 
experimental set-up with funnel A which contains sandy soil, it 
implies that sandy soils have lowest degree of water retention 
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capacity while experimental set-up with funnel C which contains 
clayey soil has the highest volume of water retained. Experimental 
set-up with funnel B which contains loamy soil retains an average 
volume of water. 
 
NOTE: A filter paper is folded by holding two opposite edges and 
folding them smoothly to form a half cycle. The two edges of the 
base of the half cycle are then folded to form a cone. Three of the 
folds are pressed together neatly before being put in the funnel. 
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SUB-UNIT 7 
EXPERIMENT TO DETERMINE SOIL REACTION OR SOIL 
ACIDITY OR ALKALINITY (PH). 
 

 Experiment to Determine Soil Reaction or Level of Soil 
 Acidity or Alkalinity (PH). 
 
AIM: To determine acidity and alkalinity of soils. 
 
MATERIALS USED: Soil samples, water, white dishes and a 
universal indicator 
 
PROCEDURE: 

a. Collect samples of soil from different parts of your area. 
b. Moisten a sample with water and then pour few drops of the 

soil water into a white dish. 
c. Use a universal soil indicator to produce a colour reaction in 

the sample of soil water. 
d. March the colour produced against a colour key card to 

determine the pH of the soil. 
e. Repeat the procedure for other samples. 

 
The following colour change may apply: 
 
Red � An acid soil with p H less than 6.5 (pH< 6.5) 
Blue / Purple - An alkaline soil with pH more than 6.5 (pH>6.5) 
Green - A neutral soil with a pH around 6.5. 
 
Note: Most soils are slightly acidic to neutral in nature. A universal 
indicator is typically composed ofwater, propan-1-ol, phenolphthalein 
sodium salt, sodium hydroxide, methyl red, bromothymol blue 
monosodium salt, and thymol blue monosodium salt. 
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A roll of universal soil indicator 

OBSERVATION: 
Soils show different colour change in the experiment. 
 
CONCLUSION: 
 
Soils have different levels of soil reaction or soil acidity and 
alkalinity. 
NOTE: Using common litmus papers may not be very accurate. Acids 
turn blue litmus red, and bases turn red litmus blue    
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SUB-UNIT 8 
ROCKS AND ROCK FORMATION 
 

 Rock is defined as a natural aggregate of minerals which 
constitute the basic unit of the earth�s crust. 
 

 Identification and classification of rock samples and   
  examples. 
 
Rocks are classified into: 
� Igneous rock 
� Sedimentary rock and 
� Metamorphic rock 

 

 Igneous rock 
 
Igneous is a rock formed as a result of the solidification of molten 
magma. They are crystalline in nature and have shinny appearance. 
Examples of igneous rock include granite, basalt, gabbro, pegmatite, 
rhyolite, etc. 
 

  Samples of igneous rock 
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Sedimentary rock 
 
Sedimentary rocks are rocks formed from fragments of pre-existing 
rocks and dead plant and materials which have been cemented 
together by cementing agents. Sedimentary rocks are usually stratified 
and have coarse texture. Examples of sedimentary rocks include 
sandstone, shale, limestone (chalk) 
  

 Samples of sedimentary rock 

 
Metamorphic rock 
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Metamorphic rock is a rock formed as a result of changes in the 
nature of a pre-existing rock due to heat and pressure. Examples of 
metamorphic rock are marble, quartzite, gneiss, slate, etc. 
 

 Samples of metamorphic rock 

 
 

  4.0 Self-Assessment Exercise(s) 
 
PRACTICAL ACTIVITIES 14 
a. Collect different types of rock samples 
b. Examine each of the specimens carefully noting the following: 
i. Texture 
ii. Colour 
iii. Presence or absence of crystals (You may use hand lens) 
c. Scratch the samples to find out if an expression is made. 
d. Examine the samples for fossils (If any). 
e. Add drops of Hydrochloric acid to see effervescence occurs or 

not. 
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UNIT 7: FLORICULTURE COMMON AND BOTANICAL  
     NAMES OF ORNAMENTAL PLANTS 
 

 Meaning of Floriculture 
  

 Floriculture is a branch of horticulture concerned with the   
  growing and marketing of flowers and ornamental plants. 
  

Importance of floriculture 
� It is important for the beautification of the environment. 
� Floriculture helps in employment creation 
� It serves as a source of income. 
� It is a means of earning foreign exchange 
� Floricultural plants such as lawns are important in the 

production of atmospheric oxygen while eliminating carbon 
 (iv) oxide. 
� Extracts from flowers are used in the production of perfumes 
� Colour pigments such as carotenoid are extracted from 

flowers 
� Ornamental plants such as lawns help in checking soil erosion 
� Some horticultural plants possess medicinal value 
 

Common examples and methods of propagation. 
Common name: Red bird of paradise 
Botanical name: Caesalpiniapulcherrima 
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Method of propagation is by Seeds 

 
Common name:Ixora 
Botanical name:Ixoracoccinea 
 
Method of propagation: Stem cuttings 

 
Common name:Hibiscus flower 
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Botanical name:Hibiscus rosa-sinensis 
Method of propagation: stem cutting 

 
Common name: Masquerade tree 
Botanical name:Polyalthialongifolia 
 
Method of propagation:Seeds and soft wood cuttings 

 
Common name: Yellow bush, golden dewdrops 
Botanical name:Durantaerecta 
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Method of propagation: Stem cuttings 

 
Common name: Mother-in-law plant, snake plant 
Botanical name:Sansevieriatrifasciata 
 
Method of propagation: Leaf cutting 

 
Common name: Carpet grass 
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Botanical name:Axonopuscompressus 
Method of propagation: Runners, Seeds 

 
Common name:Triangle palm 
Botanical name:Dypsisdecaryi 
 
Method of propagation: Seed 

 
Common name:Rose 
Botanical name:Rosa spp 
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Method of propagation: Stem cuttings 

 
Common name: Sunflower 
Botanical name: Helianthus annuus 
 
Method of propagation: Seeds 

 


