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Zoology is a branch of 
biology that deals with 
the study of animals. 

Botany  is a branch of 
biology that deals with 
the study of plants. 

Physiology  is a branch 
of biology that deals 
with the study of 
functions and processes 
of living organisms or 
their parts. 

 



4
4 

 

���������� �

��  ���������������������������������������
�		��	���������	�
�����	����������������������	����������	����������������
�����
������������	� ���� ��������������������� �

��  �����������������
�	������	� �
��  �������������������	������������������������������ ����

�� �� •�������� ������� ��	� ����������� ���	� ��� ���
	�������������
�		 ���

� �

� �



5
4 

 

���������� �

��  ���������������������������������������
�		��	���������	�
�����	����������������������	����������	����������������
�����
������������	� ���� ��������������������� �

��  �����������������
�	������	� �
��  �������������������	������������������������������ ����

�� �� •�������� ������� ��	� ����������� ���	� ��� ���
	�������������
�		 ���

� �

� �

5 
 

�������������� �
��� ������ ��� ������� �������� ����� ��� ���� ���������� ��� ������� ��� ��� 
�������� �� ���� ��� ���������������� ������� ����� ���������� ���� 
���	� ��� ����
����������������
������������
��������������������	 �
�
����� ���������� ���� ������� ��� ���� ������� ������	� ����� ����� ��
�������•��
��•�� ��� ���� 
��� ���� �•����������•�� ����
��� ���� ������� ������
�•��������•�� ����� ���� �������� �•�����•�� ����� �•�������•�� ����
���
��
��� ����� �•�����
� ���� •� ���� �������� ��� �������� ��� ������
������������ � ����������•	 � •���� ����� �������� ���� ������
���� �
��������
�����������������������������������������������
������	 �
�
��������������
�	�����	��� ������������� �

������������ �
�����
��������������������€ �
�

� �
�������������� �������������������� � ����������������� ���� ������������������ �
�
���������
� �
‚���������������
�������ƒ��
����„	„��•�������•������	� �
�• …��������������������������������������€� �
��• …������� �����������������������������������€ �

�
����������������	
�	����������������������	
��������������	�� �

������������ �
�����
��������������������€ �
�
�



6
6 

 

������������� �
�ƒ ������������ ������������� ��������������������������� �

�
����������� �
���� �������������������������������� ����������������������������� �

�
 	������������������������������������� ���
��
 	����� �� � ���� ����� �������� ������ ��� ����� �������� ���� ������ ����

������������
� ��� ���� ������� �������� �� � ���� ���� �������� ��� ����
�������������������������������� �
�

��� �
�

��� �
�

��� �

�
� � � �

�
��� �

�
��� �

�
��� �
�
�
�
�
�

� �



7
6 

 

������������� �
�ƒ ������������ ������������� ��������������������������� �

�
����������� �
���� �������������������������������� ����������������������������� �

�
 	������������������������������������� ���
��
 	����� �� � ���� ����� �������� ������ ��� ����� �������� ���� ������ ����

������������
� ��� ���� ������� �������� �� � ���� ���� �������� ��� ����
�������������������������������� �
�

��� �
�

��� �
�

��� �

�
� � � �

�
��� �

�
��� �

�
��� �
�
�
�
�
�

� �

7 
 

������� � ������������ � ����������������������������� �

��� � � �

�
� � � �

��� � � �

�	� � � �

��� � � �

��� � � �

��� � � �

��������� ���� ����������������� ��� ����
� ��
����	�� ������������ ��
������������� � ������� ���� ��	� ������ ������ ���	�� ����� ������ ��� ����

������� �� �� ���� ���	�� ���� ������� ��������� �������� 
��•���	� ���������
�������� �� •	����� 	��� •���� ��� 	��������

�



8
8 

 

���� ����� ����� ������� ���� ��� ��� �� ��������� ��� ���������� ����� �����
����������� ������ �

��� ������ ��
�� 	���������� ��� ������� �������� ������� ���� ��
� ���� �����
������
�����������
��	���������������
���������������������
��������
������� ��� 
���� �	������� ���� ������ 
��� ������ ������•���� ������•�•� ����

�������	����� �

�

��������������������������� ������������� �
����� �
��	������� �������	����������������������������������� ����������
������� ����������������� •�������� ����� ��� ���� ���������������� ���
	�������������������������������������������������
� ��
��
�
��	��������� �������� �����•����������
�����
•���
������
� ��� •�����
���������� �

������������ �
•������	���������������������������������������	��������� �
�
••����������� �

�ƒ ��	����������	�� �
�ƒ ������������������������������������������������������������������ �

••��������� �
��� ������ ����	��� �������� ���� �����	��������� ��� ���� ���� ���������� ����
������� 
���� �������������� •����� ����� 
��� �������� ���� ���� 	����� ����
��������•����������������������������������
��������������	������� �
�
•���� ��������������� ��� ��
���� �����
���� ��� ��•��•�� �������� ��������
	�������� �� �� � ����� ����� ���� ���������� ���� � �������� ��� 	��	���� 
����
��������� ��� �������� ��������� ������������� ��
�

��  ������� �
 �����
�������
�



9
8 

 

���� ����� ����� ������� ���� ��� ��� �� ��������� ��� ���������� ����� �����
����������� ������ �

��� ������ ��
�� 	���������� ��� ������� �������� ������� ���� ��
� ���� �����
������
�����������
��	���������������
���������������������
��������
������� ��� 
���� �	������� ���� ������ 
��� ������ ������•���� ������•�•� ����

�������	����� �

�

��������������������������� ������������� �
����� �
��	������� �������	����������������������������������� ����������
������� ����������������� •�������� ����� ��� ���� ���������������� ���
	�������������������������������������������������
� ��
��
�
��	��������� �������� �����•����������
�����
•���
������
� ��� •�����
���������� �

������������ �
•������	���������������������������������������	��������� �
�
••����������� �

�ƒ ��	����������	�� �
�ƒ ������������������������������������������������������������������ �

••��������� �
��� ������ ����	��� �������� ���� �����	��������� ��� ���� ���� ���������� ����
������� 
���� �������������� •����� ����� 
��� �������� ���� ���� 	����� ����
��������•����������������������������������
��������������	������� �
�
•���� ��������������� ��� ��
���� �����
���� ��� ��•��•�� �������� ��������
	�������� �� �� � ����� ����� ���� ���������� ���� � �������� ��� 	��	���� 
����
��������� ��� �������� ��������� ������������� ��
�

��  ������� �
 �����
�������
�

9 
 

��  ��������� �
�����������������������������������������������������
�����������������������������������������������������

��  ����������� �
�����������������������������������������������������
�����������������������������������������������������

��  ��������� �
��������������������� ��������������������������������
�����������������������������������������������������

�
���������
�	����������� �

���� ���� �� ������� ��� ���� ������ � ���� ��� ����� 
	������ ���� 	���� �
�
����������� ��� ������������� 	�������� ���� ������
� ��� �� 	���������
����� ����
� ����� ��� �� ����
�� ���	�� �
� ����� ��� �� ������ ��� ������
�� ����
������
�������������
���������	���
��������	��������•
�������
������
	���������������
����������� �������������������
������������������
����������� ��
�������
���������

�����������	������������������
������
���� ������ ���
�� •� ������
�
� ���� ���� ���� ��� ���������� �� ��

����

���������������������• �



10
10 

 

� � �

�� �

����� ����������������������������������������������������������������
����
��������	�������������������������� �

�
���������������� �

�x ����������� ��������������������������������������������������	� ��
�x �������� ���� �������� ��������� ����� ���� ��� �������� ��� ���������

����� �
�x ���� ������� �������	�� ��������������	� ����� ��������� � �����

���������������	����	���� �������������� ��
�x •������������������������������������������������������������	��

���������� ��

� �



11
10 

 

� � �

�� �

����� ����������������������������������������������������������������
����
��������	�������������������������� �

�
���������������� �

�x ����������� ��������������������������������������������������	� ��
�x �������� ���� �������� ��������� ����� ���� ��� �������� ��� ���������

����� �
�x ���� ������� �������	�� ��������������	� ����� ��������� � �����

���������������	����	���� �������������� ��
�x •������������������������������������������������������������	��

���������� ��

� �

11 
 

CHAPTER 2 

CELLS 

����������������������������������������������������������������
�

���� � ���� � ���������������������������������������������
�������� �

�x �� �
�x �������
 �
�x ���
�
����� �
�x ������ �
�x 	��� �
�x ������
�x ������ �
�x ���������� �
�x ������ �
�x ��	�� �
�x ������������� �

�x ������������� �
�x ��������������� ��� ���� ������ ��� �� �������

���
�� ��� ���� ����� ��� ���� ������
���������� �

�x ������� ���� ���������� ��� ����������� ����
��� ���
�� ��� ������ ���������� ��� ���
��	����
� �

�x ������	����� ���� ����� ��� ������
��	����������� �

�

�

�

�

�



12
12 

 

������������ ��
�������������������������������������������������� �
�������� ��� �� ������ ���� ���������� ���������� 
���� ����� ���� ����
	�����	��������������������	����������������������������������������
������� ���� ����� ������� ����� ����� ����� ���� �������������� ����� �����
������ �������� ������ ��� ��������� ����� ��� ����� �� ������� ��������• �
� ��������� ���� ���� �	� ��� ����� �������� ������� ��� ����� ����� ���� ������
������� •��� ������ ���� ������•�� ��� ��������� ������� ��� 	������� �	�������
����������� � •��� ��������� ���� ����� ��•����� ������ ����� ���������� ���
������•������ ����� ������� ���� ��� �•	����� ���� ��� ��������� ����������
����� ���� ������������ ��� �������� ���� ������ •���� ����� ��������� ����
������� ����������� ��� ����� ��	������� ������� ��� �������������
������������������� �
�

������������
������ �
��
�	�
����� �������	��������� �

•����� ���� ���� ����� ��� ��� ����� ��� ������ ����� ���� ���� ����� ��������
����������������������	��� ���������������	��������������������������
�������� ������� ����� ���� ���� ������ ��� ��� ����� ��� ��� ������ ����� ���
������������		��������������������������� �

�

��
�	�
����� �����•��������������� �

•���••��
�•� �

��������������������������������� �
�
• 
��••����� �

i)  	��	��������������������������� �
ii)  ����������������������������������������������������� �
iii)  ��������	� �
iv)  �������� �
v) 	����	������ �

�
�
�



13
12 

 

������������ ��
�������������������������������������������������� �
�������� ��� �� ������ ���� ���������� ���������� 
���� ����� ���� ����
	�����	��������������������	����������������������������������������
������� ���� ����� ������� ����� ����� ����� ���� �������������� ����� �����
������ �������� ������ ��� ��������� ����� ��� ����� �� ������� ��������• �
� ��������� ���� ���� �	� ��� ����� �������� ������� ��� ����� ����� ���� ������
������� •��� ������ ���� ������•�� ��� ��������� ������� ��� 	������� �	�������
����������� � •��� ��������� ���� ����� ��•����� ������ ����� ���������� ���
������•������ ����� ������� ���� ��� �•	����� ���� ��� ��������� ����������
����� ���� ������������ ��� �������� ���� ������ •���� ����� ��������� ����
������� ����������� ��� ����� ��	������� ������� ��� �������������
������������������� �
�

������������
������ �
��
�	�
����� �������	��������� �

•����� ���� ���� ����� ��� ��� ����� ��� ������ ����� ���� ���� ����� ��������
����������������������	��� ���������������	��������������������������
�������� ������� ����� ���� ���� ������ ��� ��� ����� ��� ��� ������ ����� ���
������������		��������������������������� �

�

��
�	�
����� �����•��������������� �

•���••��
�•� �

��������������������������������� �
�
• 
��••����� �

i)  	��	��������������������������� �
ii)  ����������������������������������������������������� �
iii)  ��������	� �
iv)  �������� �
v) 	����	������ �

�
�
�

13 
 

���������� �
��  ������������������������������� ��������������������������� �

i)  
	�������������������	��������	������������� �
ii)  ����������������������	����	��	�������������	������������� �
iii)  ���	��� ���� ��	�����	�� �	�� ��•� ���� ���•� ��	��� ��� ���� ������

���	���•	������������������������������������� �
•�  �������� ���� ��������� ������ 	� ��� ������� ������ �•�•� ���� �������� �	�

������	����������������������������	��	��•� �
•�   	�� �	������ ���� 	��������	�� 	� ���� ��������� ������ ����� ����� 	�

������������ �
�

� ������� � ����������� �
 ������	������� � � �
�€��	������� � � �
‚	����	��	������� � � �

�
ƒ��� ������������� 	� ����������� ����� ���������� ���� ���������ƒ��� �����
����� ����	������� ���� �������� ��� ������� ���� ���	������� ƒ��� 	�����
�	�����������	��������������	��������������������������� �

„�  …������������������������	������������������	�������������� ������
��������	��	��� �
�

����������������
�	���
�������������� �ƒ�������������†�	���������������	������������	�������	�
����������������	����	���������������	��	���������	����	��	���	���	�
��������� �
��������� ����������� ‡��•����ˆ�����������������ƒ������������� �	���	�����
������	���������•�������� �
������� ��������‰�����Š�	���������������	���	�������������������������������
�������•�������������������ƒ���������������	��������������	������������
���������������	���������	�����	��	���	�������������������	����	������ �
�
����� ����������������������� �

•������������ ��������������	�������������•���	�����������������������������
����������� ��� �	��	�� ����� ������� �����†� ������ ���� ���	� �	���
���������� �



14
14 

 

�
������������ �
�����������������������������������������
���� �
�
������������� �

i)  ������������������������������ �
ii)  
������� �
iii)  ����	��� �
iv)  ����������� �

�
���������� �
��  �	�����������������������������������������������������������������

������������������������� 
��������� �
•�  ����� ����� �••������� ���� ���� ����� ������� ������ ���� 
��������

���� ��	��� ���� ������� •��� ������ ����•�� •������� ������ ��� ������ ����
���� ������ •��� •����� ����� •������� ���������� ��������� ��� ����
�������
����������������������� �
�
 �
�� ������ ��� ��� ������� ���� 
������� 	�� ����� ��������•��� ���•��
�
	������������������������������������ �

�
�

�������������������� �
•��� ��������� ��� ���� ���� 
�
	����� ������� ���� �������
� ���� ����
��
���������������������
������� �
�
���������� �•����� ����������������������� �����������•�������	������������

���������������•��
����������������������� �

A gene is the basic 
unit that carries 
information which 
determines the 
characteristics passed 
from a parent to its 
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iii) After fertilization, the flower changes into a fruit which is a 
food storage organ. The fruit bears seed that can grow into 
new plants. 

iv) The stem is the organ consisting of vessels which transport 
water and mineral salts from the ground to the upper parts of 
the plant. The stem also transports food from the leaves to 
other parts of the plant. 

v) The root is an organ for absorption of water and mineral salts 
from the soil into the plant. Some roots e.g. the carrot and 
sweet potato store food nutrients. 

There are two systems in plants i.e. the root and shoot systems. 
 
Specialized Cells 
Most of the cells in the body of an organism carryout general 
functions like respiration, growth and excretion. However, some cells 
are modified in structure to perform specific functions.  
What are such cells called? 
 
Activity 2.2b: Relating the structure of specialised cells to their 
function 
As earlier mentioned, some cells have special structures/features that 
enable them to carry out particular functions. In your body, a number 
of life processes take place, e.g. nutrition, reproduction and 
respiration. 
For some of the life processes to be performed, specialised cells are 
required. 
 
Key questions 

1. What are the specialised cells in your body, and in a plant? 
2. How are they adapted to their functions? 

 
What you need 

i) Notebook   
ii) Pencil  
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iii) Four sets of cards: 
a. The first set is of pictures of five types of specialised cells 
b. The second set has the special features of each specialised 

cell 
c. The third set gives the functions of each specialised cell 
d. The fourth set has the names of each of the specialised cells 

 
Set one: Specialised cells 

 
 
 
Set two: Feature/ structure of a specialised cell  

- Has a tail 
- Can change its shape 
- Has a regular shape with many chloroplasts 
- It is narrow and long providing a large surface area 
- Flat biconcave shape and no nucleus 
 

Set three: Functions of a particular specialised cell.  
- To trap much sunlight to enable the cell carryout 

photosynthesis. 
- To penetrate soil and absorb water and mineral salts.  
- To provide a large surface area to absorb and carry oxygen from 

the lungs to respiring cells. 
- To engulf foreign particles and destroy them in order to defend 

the body. 
- To propel/swim to the egg cell and fertilise it. 

Set four: Name of the cell 
- Sperm cell 
- Palisade cell 
- Red blood cell 
- Root hair cell 
- White blood cell 
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What to do 
1. In pairs, study the cards carefully.  
2. Observe each specialized cell, match it with the correct 

statement on the card of the specialised feature and the card 
with the particular function. 

3. Select from the list of names, the one you think matches a 
particular specialised cell.   

4. Record your work in the table below. Present your work to the 
rest of the class. 

 

 
Specialised 
cell 

Adaptation  
Name  Feature/Structure Function  
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Drawing conclusions 
1) What characteristics did you look at in order to decide in what group 

to place a book? 
2) Did any book fit into more than one group? Why or why not? 
3) Do you think that scientists use classification when they are studying 

things? If so, how? 
4) Why do you think scientists like to classify organisms? 
5) Does classifying these organisms into certain groups help scientists 

study them? 
6) How does classification help scientists study organisms?  

 

Levels of Classification 
Classification is the act of putting together living organisms into groups 
based on their common/similar characteristics. Each group of similar 
organisms is called a taxon (taxa-plural). The branch of biology that 
deals with classification of organisms is called taxonomy. 
 
Activity 3.2: Finding out the seven levels of taxonomy of living 
things 
 
In this activity you are going to discover the different levels of 
organization of organisms by relating a day to day scenario to a 
biological concept of classification. The levels are determined by the 
unique characteristics of the organisms therefore at each level there are 
a number of organisms that differ. 
 
Key question 
How are organisms grouped scientifically? 
 
What you need 

i) Notebook 
ii) Ruler   
iii) Chart with a list of words (county, village, district, continent, 

world, parish, country) 
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What to do 
1. Draw a large inverted isosceles triangle in your notebook and 

divide it horizontally into seven equal parts. The size of the 
triangle division represents a population size. 

2. On one side of the triangle, write down the places (from the list 
of words provided) beginning with the biggest to the smallest in 
terms of population size matching with the divisions in the 
triangle. 

3. On the other side of the triangle, starting from the top to bottom 
place the following terms which are the levels of organization in 
the following order; kingdom, phylum, class, order, family, genus 
and species. 

 
Of the terms you have written on the other side of the triangle, which one 
would contain the: 

a. Largest number of organisms? 
b. Smallest number of organisms? 
c. What happens to the number of organisms in the levels as you 

move from kingdom to species? Explain your answer. 
 
Species: This is a group of organisms with similar characteristics that 
are able to breed freely among themselves and produce fertile offspring. 
This is a taxon/group with the fewest organisms. 

Genus: This group consists of a number of similar or closely related 
species. 

Family: This group is made up of closely related genera (genus-
singular). 

Order:  This group is made up of closely related families. 

Class:  This group is made up of closely related orders. 

Phylum: This group is made up of closely related classes. 

Kingdom: This is the highest category into which organisms are 
classified. It consists of organisms belonging to closely related phyla 
(phylum-singular). This group contains the highest number of 
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organisms. There are five kingdoms of living organisms today: Monera, 
Protoctista, Fungi, Plantae and Animalia. 

The Two-Name Naming (Binomial) System of Living Organisms 
An office/restaurant/bank in a town can easily be located using only two 
small groups of the address i.e. the name of the street and plot number. 
In the same way all species are named from the last two groups in the 
taxonomic levels i.e. the genus and the species. 

In the two-name naming system every living organism has a unique two-
part name that consists of two words from the genus name and species 
name. The first name is Genus, the second name is species. Scientific 
names of organisms are written in Latin, printed in italics or underlined 
separately when handwritten. The genus name always starts with 
a capital letter, and the species name is always written in small letters.               

Examples of scientific names 
Organism  Genus Species Scientific name 
Onion Allium cepa Allium cepa  
Man Homo sapiens Homo sapiens 
Housefly Musca domestica Musca domestica 
Butterfly Papilio demodocus  Papilio demodocus 
Cockroach Periplaneta americana Periplaneta americana 
Lion Panthera leo Panthera leo 
Honey bee Apis mellifera Apis mellifera 
 
The binomial system is important because of the following reasons: 

(i) Clarification: each organism has a unique name that is specific to 
that organism and can be identified. 

(ii) Universal: using same name everywhere to identify the specific 
organism. 

(iii) Education: names are short and easier to remember and learn. 
(iv) Classification: organisms are more easily categorized and the 

categories are easier to understand.  
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Exercise 

 

The list below shows the meanings of several Latin prefixes, suffixes, or 
words that are frequently used in species names. 
Using the information about Latin word parts, match the scientific name 
on the left with the correct common name on the right.  Draw lines to 
match them.  Then write each pair of names on a separate sheet of 
paper. 

1. Auricularia 
auricula‐judae 
 

2. Betula borealis 
 

 
3. Pachystachys lutea 

 
4. Banksia coccinea 

 
 

5. Dentaria laciniata 
 

6. Magnolia 
macrophylla 

 
 

7. Betula alba 
 

a. Scarlet banksia       

 
b. Big leaf magnolia 

  
c. European white birch  

 
d. Golden shrimp plant  

 
e. Jew’s ear 

  
f. Cutleaf toothwort 

  
g. Northern birch 

 

alba, white laminate, edge or fringe 
borealis, northern macro, large 
lasio, hairy ovi, egg-shaped, oval 
auricula  ear‐like phylla, leaf 
coccinea, scarlet rubra, red 
dentaria, pertaining to the teeth suber, cork 
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Using a Flow Chart for Biological Classification 
The features/characteristics of organisms can be used to classify them 
using a flow chart. The chart usually begins with two distinct features 
that distinguish a group of organisms. Then other 
features/characteristics can be used to further separate the organisms 
until each individual in the group is identified independently. Take a 
look at the chart below and try to figure out the domestic animals based 
on their characteristics. 
 
Task: Study the flow chart shown below and answer the questions that 
follow. 
 
 
 
 
                                                                                                                                                                
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Has 
four 
legs 

 

Has 
claws 

Has a 
long 
tail 

Animal 
A 

Animal 
B 

Has a 
short 
tail 

Animal 
C 

Animal 
D 

Animal 
E 

Has a 
comb 

Has 
webbed 

feet 

Has two 
legs 

Has 
hooves 

Domestic 
animals 
(duck, cow, 
cock, dog, 
pig) 
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Useful and Harmful aspects of Monera 

Some people may tend to fear bacteria, because they only imagine that 
bacteria cause harm. However biological studies show that bacteria can 
be both harmful and useful in nature. 

 
Bacteria are harmful because: 

1. They cause diseases e.g.  tuberculosis and cholera in humans. 
2. Action of bacteria on food makes it rot. 
 

Bacteria are useful because: 
1. They help in the process of decomposition by breaking up organic 

wastes. 
2. They contribute to soil fertility by fixing nitrogen which is 

important for plant growth. 
3. Some bacteria are used in treatment of sewage.  
4. Some bacteria are used in industry e.g. in making of food like 

yoghurt.  

 

Kingdom Protoctista 

 

This kingdom consists of single celled and simple multicellular 
organisms that possess a true nucleus unlike monera.   

Examples are: 

1. Amoeba: does not have a permanent shape. It moves by use 
of pseudopodia (pseudo- means false while podia – is to do 
with limb). It causes dysentery in man. 
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2. Paramecium: is oval shaped. It moves by use of hair-like 
structures called cilia. It feeds on other microorganisms e.g. 
bacteria. 

3. Plasmodium causes malaria in humans. 

Kingdom Fungi 

 

Kingdom fungi include mushrooms, yeast and moulds. Some fungi 
grow in wood and soil, and develop from tiny spores. Fungi have a 
nucleus and their cells have a cell wall made up of a substance known 
as chitin. They do not make their own food; instead feed on the 
decomposing organic matter of animals and plants.  

You may already be aware that some types of fungi like mushrooms 
are grown and eaten while others like puff balls are poisonous. This 
informs you that fungi can be useful or harmful in nature. 

Useful Aspects of Fungi 

1. Fungi keep soil fertile by recycling organic material through 
decomposition. 

2. Some fungi are food for humans, for example, mushrooms. 
3. Manufacture of medicine, for example, antibiotic Penicillin  

Yeast is a type of fungus used in baking of bread and brewing of beer 
in industries. 
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Harmful Aspects of Fungi 

1. They cause diseases e.g. ringworm, candida, athletes’ foot (in 
animals), potato blight and leaf rust in coffee.  

2. Fungi like moulds when they grow on food they cause food 
spoilage. 

Activity 3.3:  Sorting and identifying organisms in kingdom 
monera, protoctista and fungi 
 
What you need  
1. Pictures or specimens (bracket fungus, amoeba, bacillus, 

spirogyra, puff ball, streptococcus, mushroom, paramecium, 
yeast, spirilla, euglena) 
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An example of the format of how a scientific report should be presented 
or written is given below: 

Title: (This should accurately describe the experiment). 

Your name: 

Lab Partners: (Who helped you with the experiment? List their full 
names). 

Date: 

Class: 

Purpose: (It is either a single sentence or a paragraph summarizing why 
the experiment was performed or product was made). 

Hypothesis: (Predict the outcome(s) of the experiment, use the format 
“If…then…because”.  E.g. “If we leave windows open at night then 
mosquitoes will enter the house because they are attracted by the scent 
from humans”). 

Materials: (What equipment and materials did you need for this lab 
assignment? Describe how any equipment was connected. List the name 
and amount of each item used.) 

Procedures: (What steps did you take to accomplish this lab assignment?) 

Data Recording: (Record the data that is required at each step of the lab: 
tables, charts, graphs, sketches, etc.) 

Analysis: (Explain your data in 
words.) 

 

Discussion: (Discuss what happened in the lab. Give details on anything 
that went wrong).  

Conclusion: (What did you learn? What conclusions can you draw from 
the results of this lab assignment? Compare the results of the experiment 
with your hypothesis.) 
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An example of the format of how a scientific report should be presented 
or written is given below: 

Title: (This should accurately describe the experiment). 

Your name: 

Lab Partners: (Who helped you with the experiment? List their full 
names). 

Date: 

Class: 

Purpose: (It is either a single sentence or a paragraph summarizing why 
the experiment was performed or product was made). 

Hypothesis: (Predict the outcome(s) of the experiment, use the format 
“If…then…because”.  E.g. “If we leave windows open at night then 
mosquitoes will enter the house because they are attracted by the scent 
from humans”). 

Materials: (What equipment and materials did you need for this lab 
assignment? Describe how any equipment was connected. List the name 
and amount of each item used.) 

Procedures: (What steps did you take to accomplish this lab assignment?) 

Data Recording: (Record the data that is required at each step of the lab: 
tables, charts, graphs, sketches, etc.) 

Analysis: (Explain your data in 
words.) 

 

Discussion: (Discuss what happened in the lab. Give details on anything 
that went wrong).  

Conclusion: (What did you learn? What conclusions can you draw from 
the results of this lab assignment? Compare the results of the experiment 
with your hypothesis.) 
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Kingdom Plantae 

 

You have often used the word plant or plants in your conversations. 
Can you reflect on what organisms you have referred to as plants? You 
will notice that plants occur in different forms and sizes. Plants 
include trees, shrubs, ferns, mosses, and grasses. All plants are multi 
cellular. Their cells are surrounded by a cellulose cell wall and have a 
nucleus surrounded by a nuclear membrane. Their cells contain a 
green pigment known as chlorophyll that traps sunlight which the 
plant uses to make its own food (photosynthesis). Plants are grouped 
in divisions. A division is an equivalent of a 
phylum: 

1. Non-vascular plants (Bryophytes)                                         
2. Vascular plants (Pteridophytes and 

Spermatophytes) 
 
Bryophytes 

 
This group includes mosses, liverworts and hornworts. They are small 
plants that commonly inhabit shady moist places. They bear stem 
and leaf-like structures but no roots. They have no vascular tissue and 
no flowers. Bryophytes break down rocks to form soil and they 

Vascular refers 
to having vessels 
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prevent soil erosion. However, they weaken cement and verandas and 
walls if left to stay on them for long. 
 
Pteridophytes 

 
This group includes ferns. They grow in damp shady places. They bear 
stems, leaves and roots. They have vascular tissues. They do not bear 
flowers. 
 
Spermatophytes 
This is a group of plants that bear seeds hence seed-bearing plants. 
These include some trees, shrubs and herbs. They have a stem, 
leaves, roots and a well-developed vascular system.  
Spermatophytes are divided into two groups: 

1. Angiosperms (flowering plants) 
2. Gymnosperms  

 
Angiosperms 
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Flowering plants reproduce by seeds which are formed from flowers. 
The seeds are enclosed in an ovary. Flowering plants are divided into 
two: monocotyledonous and dicotyledonous plants.  
Monocotyledonous plants are flowering plants which have only one 
cotyledon in their seeds. Most have long, narrow leaves with parallel 
leaf veins. Their flowers have dull coloured petals in multiples of 
three. Examples include grasses, maize, millet, sorghum. 
Dicotyledonous plants have two cotyledons in their seeds. Their 
leaves are usually broad and the leaf veins form a branching network. 
They have four or five brightly coloured petals on each flower. 
Examples include; beans, peas, groundnuts. 
 
Gymnosperms 

  
This group of plants does not bear flowers. Their seeds are not 
enclosed in an ovary hence these plants are sometimes referred to as 
“naked seed” bearing plants. They produce seeds on structures called 
cones. Most have needle-like leaves. Examples include pine trees, 
cyads and cypress. 
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Arachnids 
Examples  

    
spider                        tick                       scorpion 
 
They have two body parts i.e. fused head/thorax and 
abdomen. They all have four pairs of legs. They do not have 
antennae or wings. They have simple eyes and breathe by 
book lungs. Most arachnids are predators and live on land. The 
tick is a parasite and transmits disease in farm animals e.g. 
cattle.  
 
Insects  
Examples  

      
grasshopper      cockroach    butterfly           housefly 

Insects form the largest group in phylum Arthropoda. They can be 
found anywhere. 
The insect’s body is divided into three distinct body parts, namely; 
head, thorax and abdomen. They have three pairs of jointed legs on 
the thorax. They have a pair of compound eyes except the soldier 
termites. Most adults have one or two pairs of wings. Some insects are 
harmful or useful or both harmful and useful to other organisms.  

Activity 3.5: Classifying invertebrates 

What you need 

Pictures or preserved specimens of the following: hook worm, tape 
worm, octopus, slug, jelly fish, sponge, mosquito, spider, starfish, 
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earth worm, sea anemone, crab, hydra, millipede, ascaris, snail, leech, 
liver fluke, brittle star, and locust.  

 

What to Do 

Construct a flow chart for any six organisms in the pictures using their 
observable characteristics. 

Chordates  

Members of this group are also referred to as vertebrates (have a 
backbone). They all have an endoskeleton (inner skeleton) 
comprising a skull, backbone, limb bones and ribs. They have a dorsal 
nerve cord (spinal cord). Most vertebrates, apart from fish, have four 
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What to Do 

Construct a flow chart for any six organisms in the pictures using their 
observable characteristics. 

 
Viruses 
Viruses though not living things exist in nature. Viruses are not 
classified under any of the five kingdoms. A virus is a very small 
microscopic biological particle that infects cells. Like other living 
cells, a virus has genetic materials and multiplies inside living cells. 
Viruses can infect and cause deadly diseases to humans, plants and 
other organisms, for example, AIDS, Hepatitis B and Ebola in man, 
Cassava Mosaic in cassava plants.  



51
50 

 

 

What to Do 

Construct a flow chart for any six organisms in the pictures using their 
observable characteristics. 

 
Viruses 
Viruses though not living things exist in nature. Viruses are not 
classified under any of the five kingdoms. A virus is a very small 
microscopic biological particle that infects cells. Like other living 
cells, a virus has genetic materials and multiplies inside living cells. 
Viruses can infect and cause deadly diseases to humans, plants and 
other organisms, for example, AIDS, Hepatitis B and Ebola in man, 
Cassava Mosaic in cassava plants.  

51 
 

HIV (Human Immunodeficiency Virus) is what causes AIDS (Acquired 
Immune Deficiency Syndrome) disease. The virus weakens the 
immune system of the infected person making it easy to catch 
diseases e.g. TB (tuberculosis). The virus is transmitted through: 
having unprotected sex with an infected person, infected injections, 
blood transfusion from an infected person and from an infected 
mother to her child during pregnancy or birth.  

Today, there is no scientifically known cure for AIDS but there are 
drugs that can make an infected person’s immunity stronger allowing 
him/her to live a longer and productive life. The most effective way to 
prevent the spread of HIV and AIDS is abstinence from sex more 
especially among people who are not in a permanent adult 
relationship. Hepatitis B and Ebola are transmitted through body 
contact with fluids from infected persons e.g. kissing. You need to 
understand that viral diseases are difficult to treat or have no 
treatment at all. Hepatitis B can be prevented by vaccination; 
however, Ebola and HIV have no vaccine.  

The cassava mosaic virus affects the tubers of the plant resulting in 
low crop yields. This virus causes the cassava mosaic virus disease.  It 
can be recognized on the cassava leaves which have spots ranging 
from light green to yellow. The disease is transmitted from plant to 
plant by the whitefly.  

This disease cannot be cured but it can be avoided. The cassava 
mosaic virus disease can be prevented by the use of cuttings which 
have not been attacked by the virus. Farmers are particularly 
encouraged to plant varieties which are resistant to the disease. 

Activity 3.7: Comparing the characteristics of a virus and 
bacterium 

What you need 
i) Chart comparing viruses to bacteria  
ii) Pen/pencil 
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Caution  
After completing the activity, WASH your hands thoroughly with 
CLEAN WATER and SOAP  
Why should you do this? 
 

The Head of an Insect 

The head of an insect bears antennae, mouth parts suited to the type 
of food the insect feeds on and may or may not have eyes. If the insect 
has eyes they are either simple or compound. 

Activity 4.2: Identifying the features on the head of an insect 

What you need 
i) Hand lens 
ii) Freshly killed adult cockroach, housefly, mosquito, worker 

bee, butterfly and termite 
iii) Notebook 

 
What to do 
Using a hand lens, observe the features of the antennae, eyes and 
mouth parts of the insects provided. Describe the features in the table 
below. 

Insect Description 
Antennae  Eyes  Mouth parts 

Cockroach  number  number  number  
length and shape  type  type  
texture     shape   

Housefly number  number  number  
length and shape  type  type  
texture     shape   

Mosquito  number  number  number  
length and shape  type  type  
texture     shape   

Worker 
bee 

number  number  number  
length and shape  type  type  
texture     shape   

Butterfly  number  number  number  
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Caution  
After completing the activity, WASH your hands thoroughly with 
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length and shape  type  type  
texture     shape   

Termite number  number  number  
length and shape  type  type  
texture     shape   

 
Caution  
After completing the activity, WASH your hands thoroughly with 
CLEAN WATER and SOAP.  

1. (a) What is the function of antennae to an insect? 
(b) Among the insects provided, which do you think has 
antennae that are specifically adapted to its way of life? Give 
reasons for your answer. 

2. Did all the insects have eyes? If no, which insect did not have 
eyes? Suggest a reason for your answer. 

3. Based on your observations, select the insects which have the 
following types of mouth parts and give a reason for your 
answer. 

a. Biting-chewing mouth parts 
 
Reason  
 

b. Piercing-sucking mouth parts 
 
Reason 
 

c. Siphoning mouth parts 
 
Reason  
 

d. Sponging mouth parts 
 
Reason  
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The Thorax of an Insect 
The thorax of an insect bears its legs and may or may not have wings.  

Activity 4.3:  Identifying the features on the thorax of an insect  

What you need 
i) Hand lens 
ii) Freshly killed adult cockroach, housefly, mosquito, worker 

bee, butterfly and termite 
iii) Notebook 

 
What to do 
Using a hand lens observe the features of the thorax of the insects 
provided. Describe the features in the table below. 

Insect Description 
Wings Legs 

Cockroach  number  number  
texture  texture  
    

Housefly number  number  
texture  texture  
    

Mosquito  number  number  
texture  texture  
    

Worker bee number  number  
texture  texture  
    

Butterfly  number  number  
texture  texture  
    

Termite number  number  
texture  texture  
    

 
1. What are the legs and wings in insects used for?   
2. Did all the insects have wings? If no, which one(s) did not have 

and why? 
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The Thorax of an Insect 
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3. Was there an insect(s) with more than one pair of wings? If yes, 
which one(s) was it? Suggest the functions of the wings 
observed. 

4. (a) Which insects have special features on their legs? 
(b) What are those features and what are they used for? 

Caution  
After completing the activity, WASH your hands thoroughly with 
CLEAN WATER and SOAP.  

 

Dichotomous Keys 
A dichotomous key is a tool that can be used to identify organisms in 
the natural world. Dichotomous originates from the Greek meaning 
“cut in two”. Each step of the key provides two choices until there are 
no more choices to be made and you have identified the 
organism. 
Activity 4.4 Constructing a dichotomous key for shoes 
What you need 
Note books/paper, pens/pencils 
Shoes  
What to do 

1. As a whole class, seat in a circle and take off one of 
your shoes.   

2. Gather the shoes in a pile in the middle of the circle, 
line them up so that everyone can see the shoes.  

3. Come up with a way to divide the shoes into two 
groups of approximately even numbers.   

4. Record the features/characteristics you have used to 
divide the shoes into the two groups. For example 
 a. Shoes ………….. 
 b. Shoes …………………….. 

5. Push one pile of shoes (e.g. pile b) aside for a moment.  



60
60 

 

6. Continue dividing the pile of shoes (pile a) into two 
distinct piles until you can’t divide them any further. 
Record the features you have used each time you 
divide the pile into two. 

7. Repeat the process using the other pile of shoes (pile 
b). 

8. Compile and write the sets of features for the sorted 
piles as one piece of work to form your dichotomous 
key for shoes 
Note. Dichotomous keys may differ depending on the 
choice of features used during the making of the key. 
 

Task 
Use your knowledge from making flow charts to construct a 
dichotomous key for any four of the insects provided using the 
characteristics/features identified in activities 4.2 and 4.3 above 
 
More about Insects 

Insect General information 

Cockroach 
 

Cockroaches live in damp but warm places and are 
generally found in kitchens and cupboards. They are 
nocturnal animals hiding in holes and crevices during 
the day and coming out at night. They feed on plant and 
animal material.  

Housefly 
 

Houseflies live in warm places and are generally found 
everywhere around the homes. Houseflies breed 
in manure and decomposing material. They are seen 
flying around during the day and hiding away at night. 
They feed on anything whether plant or animal material 
and your food left uncovered. 

Mosquito  Mosquitoes live in dark and cool places. The eggs, larvae 
and pupa are found in ponds, slow flowing water or in 
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Insect General information 

stagnant water in tins and broken bottles. They are 
nocturnal animals hiding in dark places during the day 
and coming out at dusk.  

Honey bee Honey bees live in various types of hives. Bees are 
commonly seen flying around during the day from one 
flower to another and at water points. When the sun 
goes down, they retire to their hives. They feed on nectar 
from virtually every flower available. 

Butterfly  Butterflies live in various areas. Butterflies are 
commonly seen flying around during the day from one 
flower to another and at water points. When the sun 
goes down, they also hide in trees. They feed on nectar 
from virtually every flower available.  

Termite  Termites live in damp but warm termite mounds. They 
are easily seen when the mound is broken. They feed on 
fresh and dry plant material. 
 

 
The Beneficial and Harmful Aspects of 
Insects 

Insects have an important role they play for 
the existence of the rest of the organisms. This 
role may be positive/beneficial or it might be 
negative/harmful to the organism. 

Activity 4.5: Finding out the helpful and 
harmful aspects of insects 
 
What you need 

i) markers 
ii) charts/manila paper 

 
 
 

Fact 

Did you know 
that Uganda hosts 
about 33% of the 
total of all Afro 
tropical species 
with over 1,235 
species of 
butterfly having 
been recorded in 
Uganda?  
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What to do 
In groups of 3 to 4, for each of the insects in the table below, discuss 
the following: 

i) How the insect is helpful to other organisms/the surroundings. 
ii) How the insect is harmful to other organisms/the 

surroundings.  
 
Fill in the table below with your discussion points. Write your 
information on the chart/manila paper and present to the rest of the 
class. 
 
Insect How it is helpful How it is harmful 
Cockroach 
 

  

Housefly 
 

  

Mosquito   
 

 

Honey bee  
 

 

Butterfly   
 

 

Termite   
 

 

 
Note: Put into consideration the different stages of the lifecycles of 
these insects. 
 

Methods of control 

From Activity 4.3, you found out 
that some of the insects are 
pests. There are a number of 
ways we can control pests. 

A pest is an insect or any 
other organism that attacks 
crops, food or livestock. 
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Activity 4.6: Finding out the methods of control of the harmful 
stages of insects 
What you need 

i) markers 
ii) charts/manila paper 

 

What to do 
In groups of 3 to 4, brainstorm:  

i) the harmful (pest) stage in the life cycle of a cockroach, 
housefly, mosquito, butterfly and termite. 

ii) the methods that are used to control the cockroach, housefly, 
mosquito, butterfly and termite in your environment.  

For each insect, write down your discussion in form of a report include 
information on:  

a) the harmful/pest stage of the insect. 
b) control methods that are harmful to the environment and 

those that are not harmful to the environment.  
Present to the rest of the class. 

Activity 4.7: To create an insect trap  

What you need 
i) markers 
ii) charts/manila paper 
iii) locally available materials 

 
What to do 
In groups of 3 to 4, for any one of the insects you have studied, that is, 
a pest, design and make a trap using locally available materials. 
Present your trap to the rest of the class explaining how it works.  
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Activity of Integration  

    

The following is an extract from a media brief on control of the Fall 
Armyworm in Uganda by the Minister for Agriculture, Animal Industry 
and Fisheries. Read the extract and answer the questions that follow. 

As a result of the climate change and climate variability, Uganda is 
experiencing an outbreak of new pests and diseases such as the 
coffee twig borer, banana bacterial wilt, cassava brown streak 
disease, tomato leaf miner, maize lethal necrosis and now the Fall 
Armyworm. This will negatively impact the nation’s food and 
nutrition security and wealth creation efforts. 

In the second season of 2016, the Ministry of Agriculture received 
reports of a severe outbreak of “caterpillars” on maize plants in the 
districts of Kasese, Kayunga and Bukedea. A visit made to these 
districts found that almost 40% of the maize crops in the fields 
visited were attacked by an unknown pest. The National 
Agricultural Research Organization (NARO) has confirmed identity of 
the pest as a moth commonly known as the Fall Army Worm. The fall 
army worm is native to tropical and subtropical regions of the 
Americas. How it arrived in Africa is not clear.  There is suspicion, 
however, that the pest could have been introduced as a result of 
increase in trade (imports) of Agricultural commodities across 
continents and the pest’s migratory nature of 2000km per annum 
could have facilitated its entry into Uganda. 

First observed in Nigeria in January 2016, the pest is now reported in 
several other countries including Togo, Ghana, Zambia, Zimbabwe, 
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South Africa, Malawi, Mozambique, Namibia and Kenya. In Uganda 
to date, the pest has been confirmed in over 54 districts. 

The pest is known to feed on more than 80 plant species, 
including cereals (maize, millet, sorghum, sugarcane, rice and 
wheat), legumes (cowpea, groundnuts and soybean), cotton 
and many pasture grasses (Rhodes grass, Kikuyu grass, Lucerne 
and other pasture grasses). 

The destructive stage of the pest is the caterpillar. The caterpillar 
feeds aggressively on most parts of the plant including the leaves, 
stems of maize, sorghum, rice, Kikuyu grass, Napia grass and 
sugarcane crops. This feeding damage results in a reduction in both 
yield and grain quality. 

The adult moths move in large swarms at night with each female 
laying up to 2000 eggs and the emerging caterpillars are aggressive 
feeders with the potential to destroy a hectare within 72 hours in its 
later stages. The moths are strong flyers, when the wind conditions 
are right; they are capable of covering over 2000 km per year. 

Tasks: 

1. Suggest, giving reasons, whether the fall armyworm is an 
insect or not. 

2. Apart from man, write down four other organisms that are 
affected by the destruction of crops due to the fall armyworm. 
Give a reason for your answer. 

3. Write down four explanations why the fall armyworm is a 
hard/difficult pest to control. 
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Introduction  

Different parts of plants carryout different functions to enable plants 
survive in their environment. Plants obtain water and mineral salts 
from the soil through their roots and use sunlight to manufacture 
their food in the leaves. The manufactured food can be stored in fruits 
and seeds that are formed from flowers.  

Flowering plants are made up of a root system and a shoot system. 
The root system absorbs water and mineral nutrients from the soil. 
The shoot system is composed of the stem, leaves, and flowers. The 
leaves specialize in making food while flowers are specialized in 
sexual reproduction. Both the root system and shoot system work 
together to enable flowering plants to survive mainly on land. The two 
systems are connected by vascular tissue (vessels) that run from the 
root through the shoot. 

Parts of a Flowering Plant 
Have you ever noticed any differences between plants? 
Do Activities 5.1 and 5.2 given below and find out how much you really 
know about the flowering plant. 
 

Activity 5.1: Identifying and comparing parts of a flowering plant  

In this activity, you will explore the monocotyledonous and 
dicotyledonous plants and appreciate that the two plants have similar 
structures of different forms.  

What you need 

i) a dicotyledonous plant e.g. a bean plant 
ii) a monocotyledonous plant e.g. maize plant 
iii) notebook 
iv) pen/pencil 

What to do 

1. In your groups observe the plants provided carefully; draw 
and label the parts of the plant. 
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2. Compare the features of the plants and complete the table 
below using the structural features. 

 

Features Dicotyledonous 
plant 

Monocotyledonous 
plant 

1. Type of root 
system 

  

2. Leaf venation   
3. Leaf shape   
4. Leaf attachment 

to stem 
  

5. Flower 
appearance 

  

 

Activity 5.2: Identifying plant parts that are used as food by 
human beings  

In this activity, you will explore parts of plants that are used as food in 
your community.  

What you need 
i) cabbage, water melon, bamboo shoot, sugar cane, irish 

potato, pumpkin, carrot, spinach, onion, lettuce, tomato, 
groundnuts, cassava, sweet potato, maize, yam, garlic  

ii) notebook 
iii) pen/pencil 

 

What to do 

i) Choose a partner to work with. 
ii) Study each plant part provided carefully.  
iii) For each of the plant parts used as food in your community, 

state whether they are fruits, leaves, stems or roots.  
iv) Fill the information in the table below. 
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Plant part Food 
Fruit  
Leaf  
Stem   
Root   
 

Roots  
The roots are very important to a flowering plant. The general root 
structure comprises the main roots, root hairs and root cap. The key 
function of all roots is to anchor the plant as well as to absorb mineral 
nutrients and water from the soil. Roots form a pathway for water and 
dissolved substances from the soil into the stem.  
 

Types of Root Systems 

1. Fibrous roots. Observe the root system of grass.  You will notice 
that there are many slender roots of about the same size that 
spread out in all directions from a common point at the base of a 
stem. Such root system is called fibrous. 

2. Taproot. Observe the root system of a bean plant. You will notice 
that the plant has a main root originating from the base of the 
stem. Such a root is called the tap root. Smaller roots branch 
sideways from the main root. These are called lateral roots. 
Taproots grow straight down, some as deep as 15 feet. Taproots 
develop from the initial root that emerges from the part of a 
seed called the radicle.  

3. Adventitious roots. Some plants have roots that originate above 
ground from stems or leaves but not roots and are called adventitious 
roots. They include the prop roots of corn/maize and certain other 



71
70 

 

Plant part Food 
Fruit  
Leaf  
Stem   
Root   
 

Roots  
The roots are very important to a flowering plant. The general root 
structure comprises the main roots, root hairs and root cap. The key 
function of all roots is to anchor the plant as well as to absorb mineral 
nutrients and water from the soil. Roots form a pathway for water and 
dissolved substances from the soil into the stem.  
 

Types of Root Systems 

1. Fibrous roots. Observe the root system of grass.  You will notice 
that there are many slender roots of about the same size that 
spread out in all directions from a common point at the base of a 
stem. Such root system is called fibrous. 

2. Taproot. Observe the root system of a bean plant. You will notice 
that the plant has a main root originating from the base of the 
stem. Such a root is called the tap root. Smaller roots branch 
sideways from the main root. These are called lateral roots. 
Taproots grow straight down, some as deep as 15 feet. Taproots 
develop from the initial root that emerges from the part of a 
seed called the radicle.  

3. Adventitious roots. Some plants have roots that originate above 
ground from stems or leaves but not roots and are called adventitious 
roots. They include the prop roots of corn/maize and certain other 

71 
 

plants. 

 

 
Modified roots 

Do you remember the key functions of the root? 
Apart from their key functions, some roots are adapted to other 
functions. Roots with adaptation are referred to as modified roots. 
Some roots are modified for support, food storage and breathing. 

Activity 5.3: Finding out about modified roots  

In this activity, you will observe modified roots and how they are 
adapted for other specific functions. 

What you need  

Pictures of root tubers, prop roots, buttress roots, clasping roots and 
roots of mangrove tree. 
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1. Root tubers 
            

 

 

 

 

 

 

                      

 

 

 

 

 

3. roots of mangrove tree 

 

What to do 

In groups of 3 to 4, observe carefully the pictures 1, 2 and 3 provided. 
Discuss what makes the pictures of the roots different from the 
“normal” roots. Identify the possible uses of the roots in pictures 1, 2 

           cassava               carrot              sweet potato 

      

2. prop roots            butress roots         clasping roots 
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and 3. Write down your discussion and present it to the rest of the 
class. 

Stems  

The stem makes up the largest part of some kinds of plants. For 
example, the trunk, branches, and twigs of trees are all stems. Other 
plants, such as cabbage and lettuce, have such short stems and large 
leaves that they appear to have no stems at all. The stems of plants, 
like potatoes, grow partly underground. Stems above the ground are 
either hard and woody or soft as herbs. 

 
Parts of the Stem 
The stem is the main part of the shoot and comprises: 

1. Branch: a side stem that develops from an axillary bud.  
2. Node: the point of origin of a 

branch/leaf/ flower on a stem.  
3. Internode: the section of stem 

between two successive 
nodes.  

4. Axillary bud: Found at the 
node. It develops into a 
branch/leaf/ flower.  

5. Terminal bud: located at the 
tip of the stem or branch. It increases the length of the stem 
forming new leaves and axillary buds.  

Functions of the Stem 
1. Conduct water and mineral salts from the roots to the leaves. 
2. Carry food from the leaves to other parts of the plant. 
3. Help in formation of buds, leaves and flowers. 
4. Support leaves in good light conditions to maximise 

photosynthesis. 
5. Support flower in position for pollination. 
6. Hold fruits in better position for dispersal. 
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The vessel that carries water and minerals through the stem is called 
the xylem. The vessel that carries manufactured food through the 
stem is called the phloem.   

 

Modified Stems 

Some stems are adapted to carrying out 
other functions. These stems are called 
modified stems. 

Stems can be modified: 

1. To protect the plant from animals 
that eat it 

2. To store food and water 
3. For vegetative reproduction 
4. To give support to the plant 

Activity 5.4: Finding out about modified stems  
In this activity, you will observe pictures of modified stems. You may 
be familiar with some of the plants from which they were obtained.  

 

What you need  

Pictures of: 

1. sugarcane stem 

 

irish potato stem tuber 

 

ginger rhizome 

 
 

 

Vegetative 
reproduction is a 
form of 
reproduction that 
involves formation 
of new young 
plants from other 
parts of the parent 
plant except the 
flowers. 
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couch grass rhizome 

 

cassava stem cutting 

 
banana sucker 

 

strawberry runner(stolon)

 
Bean  plant  

 

Morning glory 

 
Kei apple 

 

 

 

What to do 

In groups of 3 to 4, observe carefully the picture groups 1, 2, 3and 4 
provided. Discuss what makes the pictures of the stems different from 
the “normal” stems studied earlier in this chapter. Identify the 
possible uses of the stems in picture groups 1, 2, 3 and 4. Write down 
your discussion and present it to the rest of the class. 


