CLASSIFICATION OF LIVING ORGANISMS 

Classification is the process of placing animals and plants into groups according to their similarities in structure, physiological processes and behavioral. 

This involves collecting organisms, observing their structural characteristics and sorting them into groups known as taxa.  

The branch of biology concerned with classification is called taxonomy. 

The word taxonomy is derived from a Greek word taxis- meaning arrangement and nomia-meaning distribution. 

Level of classification 

The level of classification is called taxon. Plural –taxa. A taxon is a unit of classification made of similar organisms. The largest taxon is the kingdom and the smallest taxon is the species. All organisms have been put in seven major taxa and these include: 

1. Kingdom 
 

2. Phylum (phyla) 

3. Class 
 

4. Order 

5. Family


6. Genus (genera) 

7. Species
Kingdom: 
A kingdom is the largest taxon, and all the other taxa (groups of living organisms) are placed in one the kingdoms. In modern classification system, there are 5 kingdoms: 

1. Monera (bacteria)  
 

2. Protoctista 
 

3. Fungi (Mycota)

4. Plantae 

5. Animalia  

Note: 
Viruses are not classified in any of the five kingdoms because they do not have all the characteristics of all living things. 

For example; 

· They do not have cellular structures like cytoplasm, organelles. 

· They use nuclear material and organelles of other living organisms to carry out their metabolic processes. 

· They can survive out their host’s cell as inert organic crystals.  

Species: 
A species is the smallest taxon which is made up of individuals that have almost the same characteristic features and can interbreed freely to produce viable off springs i.e. reproductively fertile off springs 

Examples of hierarchy system of classification 

	 
	Human 
	Honeybee 
	Maize 

	Kingdom  
	Animalia  
	Animalia  
	Plantae  

	Phylum 
	Chordata  
	Arthropoda  
	Angiospermophyta  

	Class  
	Mammalia  
	Insect  
	Monocotyledoneae  

	Order  
	primates 
	Hymenoptera  
	Commelinales  

	Family  
	Hominidae  
	Apidae  
	Poaceae  

	Genus  
	Homo  
	Apis  
	Zea  

	Species  
	sapiens 
	mellifera 
	mays  


Binomial system of nomenclature: 
Binomial nomenclature is the system of giving a scientific name to an organism. 

The word binomial comes from two words bi- meaning two and nomio meaning name. 

The first accepted classification and nomenclature was introduced by a Swedish scientist called Carl Linnaeus (1707 - 1778). 
Rules of binomial system of nomenclature 
· Each organism should be given two Latin or Greek names which include generic (genus) name followed by specific (species) name. 

· The generic name should start with a capital letter and a specific name starts with the small letter 

· When written both names should be underlined  separately or printed in italics 
Examples of some scientific name for common organisms 

Human – scientific name is Homo sapiens (Homo sapiens – when hand written) 
Maize – scientific name is Zea mays 
Assignment: write the scientific names of the following; honey bee, meadow mushroom and house fly. 

Importance of classification 

· It is easy to study organism in a group since the members of a specific group resemble. 

· It helps new organisms to be easily classified since they share certain characteristics with those in existence. 

· It helps the scientist to easily identify organisms belonging to the same group. 

· The use of scientific names enables to prevent confusion that would arise if the organism had different names used in different places. 

KINGDOM MONERA
The kingdom is made up of organisms mainly bacteria and blue green algae

The bacteria has the following characteristics

1. They are unicellular (single celled) organisms 

2. They are very simple in size, structure and are most abundant and widely distributed organisms.

3. They posses no true nucleus. Their genetic material is not enclosed by the nuclear membrane.

4. Have varied methods of feeding i.e. photosynthesis and chemosynthesis

5. They reproduce asexually either by fission or spore formation or sexually by simple conjugation.
Drawing of a bacterium
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Simple classification of Bacteria

[image: image2.png]KINGDOM: MONERA
This basically comprises of bacteria which are prokaryotes
General characteristics

General structure of bacterium

v" They are unicellular with cells occurring either alone or Cell wall

in colonies. Cell membrane
v The cells lack membrane bound organelles. Circular DNA
v Some are parasitic and others are saprophytic
v" They reproduce asexually by means of spores or binary Cytoplasm

fission. Mesosome

Flagellum
Bacteria are grouped according to their shapes. There are four groups of bacteria
Shape Type Structure
Coccus Diplococcus: These occur as a pair of spherical cells. (X)
Single
spherical cells | Staphylococcus:
O Spherical shaped occurring in a bunch or group

Streptococcus: Spherical cells in a chain

Bacilli: Bacillus: Single rod shaped bacterium. ——
These are rod [r: ey . .
shaped. Diplobacilli: A pair of rod shaped bacteria.
Streptobacilli: Rod shaped bacteria existing in a chain. S S
Spherical spore bacilli: These have spherical spore at the
head e.g. clostridium tetani which causes tetanus
Vibrio: Vibrio cholera which causes cholera
Coma shaped
Spirillus These are spiral shaped bacteria




Economic importance of Bacteria
1. Bacteria that lives in soils helps in decomposing organic matter adding humus to soil
2. Some bacteria helps in the fixation of atmospheric nitrogen into soil improving on its fertility e.g. Rhizombium bacteria living in root nodules
3. Bacteria living in the rumen of ruminants helps in the digestion of food containing cellulose 
4. Some bacteria is used in the industries to make yoghurt, cheese

5. They are important in treatment of seawage

6. Many bacteria cause diseases to man and his livestock

VIRUSES

Viruses are very small non living particles that have some characteristics of life. They do not fit in the classification of living things because they are not cells.

Why viruses are considered living

1. They reproduce only in a living cell

2. They have a genetic material composed of DNA or RNA

3. They cause diseases to other living organisms.
Why viruses are considered non living

1. Viruses cannot reproduce on their own outside a living cell

2. They crystallize when removed from a natural medium

3. They are not made up of cells 
KINGDOM PROTOCTISTA (PROTISTA)
Examples of protists are: amoeba, euglena, paramecium, chlamydomonas etc.
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Paramecium 
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Euglena
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Main features of protists

1. They are unicellular organisms i.e. made of one cell.

2.  Have a true nucleus with nuclear membrane organelles.

3.  Have double membrane organelles.

4.  Some members locomote freely using a pseudopodia, cilia or flagella.

5.  Have varied forms of nutrition e.g. a chlamydomonas makes its own food by photosynthesis and amoeba doesn’t.

6.  They live mostly in water or watery environment.

KINGDOM FUNGI 

Living things classified under this kingdom are called fungi (singular .fungus)

Examples of fungi 

· Common bread mould (Rhizopus)

· Mucor grows o soil & braed

· yeast 

· puff balls 

· penicillin  

· mildews 

· mushrooms

· Toadstools etc.

CHARACTERISTICS OF FUNGI

1. They are multicelluar  organisms

2. They have cells surrounded by rigid ,protective cell made up of chitin and not cellulose 

3. Their cells have a true nucleus.

4. Their body is usually organized into thread like structure called Hyphae (singular Hyphae) 

 NB: Amass of hyphae is called mycelium

5. They lack chlorophyll hence can’t make their own food 

6. They obtain nutrients from dead organic materials though some members are parasites i.e. they are mainly saprotrophic organisms 

7. They produce vast quantities of tiny reproductive units called spores  

Diagram of a common bread mould (Rhizopus)
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Economic importance of fungi to man

1. A source of food to man e.g. some mushrooms 

2. They act as decomposers of dead plants and animals therefore help in recycling

3. Some fungi are used in the manufacture of antibiotics such as penicillium which help in controlling bacteria 
4. Yeast is used in the brewing industries to ferment carbohydrates to produce alcoholic drinks such as beer, and wines

5. In the baking industry the yeast is used to produce carbon dioxide which raises the dough hence making it appear bigger. 
6. Some fungi cause diseases to man, his livestock and crops. E.g. fungus which cause athletes foot, ringworm in man, tomato blight in man.
KINGDOM ANIMALIA

Characteristics of kingdom Animalia

1. They locomote i.e. they have the ability to move from one place to another.

2. They reproduce both asexually and sexually.

3. They don’t have chlorophyll so they don’t make their own food.

4. They show quick response to stimuli.

5. They have cells without cell walls but contain a true nucleus.

6. They are multi-cellular.
Kingdom Animalia 

Contains a large number of different phylum

These include Phylum;

1. Porifera (sponges)

2. Coelentrata. Example include; Hydra.

3. Platyhelminthe. Examples include; Flat worms.

4. Nematoda. Examples include; Round worms.

5. Annelida .Examples include; Earth worms.

6. Mollusca. Examples includes; Snails, Oysters.

7. Echinodermata. Example include; Starfish.

8. Arthropoda (classes insecta, arachnida, crustacea, and miriapoda)

9. Chordata (includes classes, mammalian, birds, reptilia, amphibia, fish)

1. Phylum Porifera. Example; Sponges

Characteristics

· Their bodies are pierced with tiny holes called pores.

· They live in marine water (water not fresh).

· They have a hollow central cavity.

· They either live singly or colonies.

· They do not have a nervous co-ordination.

2. Phylum Coelentrata

Examples include; jellyfish, hydra, sea anemones, Portuguese man of war.

Characteristics.

· They are multi-cellular.

· Their bodies are only two cells thick.

· Coelentrata have a sac like intestine with only one opening.

· The body of coelenterates contains specialized cells.

· They have sense cells ,stinging cells, glandular cells, absorptive and nerve cells but are not grouped together to form tissues.

A section through hydra
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Examples of specialized cells found in hydra.

· Nerve cells.

· Gland cells.

· Absorptive cells.

· Sense cells.

· Stinging cells.

· Interstitial cells.

3. Phylum: Platyhelminthes (flat worms) 
The phylum consists of organisms like flukes and tape worms. 

They have the following characteristics: 

( They have dorso-ventrally flattened body 

( They have bilateral body symmetry. 

· They are damp, moist or aquatic dwellers. 

· ( They are parasitic organisms. 

The phylum has 3 main classes; 
i) Turbellaria e.g. Planarians  
· They are free living flat worms that live in wet soils, fresh water and seas.  

They have many simple eyes and cilia on the under surface of the body used for movement over stones and weeds.
ii) Trematoda e.g. Liver fluke 
· They live as endo parasites in cattle, goats and man. 

· They have suckers used for attachment on to the host. 

· They suck digested food from the host.

ii) Cestoda e.g Tape worm 
· They live as endo-parasites in the gut of man, muscles of goats, cows and pigs. 

· They have suckers and hooks for feeding and attachment on to the host. 

· They have elongated bodies consisting of segments called proglotids. 

· They absorb digested food directly from the host. 

4. Phylum: Nematoda ( round worms) 
The phylum has the examples like hookworms, pin worms, guinea worms, whip worms and ascaris lumbricoides. They have the following characteristics: 

· They have segmented bodies. 

· They have elongated and cylindrical bodies pointed at both ends. 

· Some are parasitic and others are free living. 

5.. Phylum: Annelida (ringed worm) 
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These are the ringed or segmented worms e.g. earthworms, 
The earthworm leeches, rag worms, lugworms, etc. 

They have the following characteristics: 

· The body wall has three body layers of cells (triploblastic) i.e. ectoderm (outer), mesoderm (middle) and endoderm (inner). 

· They are hermaphrodites and reproduce sexually but they often promote cross fertilization. 

· They have bodies divided into section called septae. 

· Externally the body shows ring- like segments. 

6..phylum:  Mollusca 
Garden snail 
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The organisms are generally aquatic and live both on fresh water and marine. Examples include snails, slugs, octopus, squids, mussels and oysters. They have the following characteristics: 

· They have soft and un segmented bodies. 

· Nearly all have shells with exception of octopus and squids. 

· The foot is used for locomotion and attachment to the substratum.  

7. Phylum: Echinodermata 
Star fish 

[image: image11.jpg]


The organisms are sea dwellers. Examples are bristles star, sea urchin, sea lilies, sea star, star fish, sea cucumber. They have the following characteristics: 

· The body wall has three body layers of cells (triploblastic) i.e. ectoderm (outer), mesoderm (middle) and endoderm (inner). 

· They have feet for locomotion and capturing the food (feeding). 

· They have spiny skin which is a hard plate.  
8..PHYLUM ARTHROPODA

· This is the phylum with the most number of animals  (arthras-jointed ,pod-feet

· Characteristic  features

· Have jointed appendages which include legs and other body out growths e.g antennae

· Have an open blood circulatory system

· Have bodies which are segmented i.e with distinct divisions

· Have a bilateral symmetry

· Have a developed nervous system located ventrally on the body

· They shed off their exo skeleton to allow growth

This phylum is divided into four classes basing on;

· Number of limbs

· Number of body divisions

· Presence of antennae

· Number of antennae

The four classes of this phylum are;

· Insecta

· Arachnida

· Myriapoda

· Crustacea

	CLASS
	EXAMPLES
	NUMBER OF BODY DIVISIONS
	NUMBER OF LEGS
	NUMBER OF ANTENNAE

	Insecta
	Grasshoppers ,housefly, bees ,beetles
	3
	6
	2

	Arachnida
	Spiders, ticks, mites, scorpions
	2
	8
	None

	Crustacea
	Woodlice, crayfish,  lobsters, water flea
	2
	10 or more
	4

	Myriapoda
	Centipedes, millipedes
	Many body segments with head
	Many
	2


CLASS INSECTA

Insects have the following characteristics

1. The body is divided into three body parts, namely; head, thorax, and abdomen
2. They have three pairs of legs on the thorax
3. They have a pair of compound eyes except the soldier termites
4. Adults have one or two pairs of wings except some few members
5. They breath through the spiracles and gases reach the body cells through the tracheal system
6. The thorax is divided into three main parts i.e. prothorax, mesothorax, and metathorax
1. CLASS ARACHNIDA

Arachnids have the following characteristics

1. They do not have wings

2. Its body is divided into two parts i.e cephalothorax and abdomen

3. It has four pairs of legs attached to the cephalothorax

4. It has no antennae 

5. It has simple eyes

6. It breathes by means of the lung book located in the abdomen

          Its mouth parts are segmented and end in

2. CLASS CRUSTACEA

They have the following characteristics

1. They are aquatic or live in damp places

2. They use the gills and body surface for breathing

3. They have two pairs of antennae

4. They have two body divisions namely; cephalothorax and abdomen

3..CLASS MYRIAPODA

They contain the following characteristics

1. It has an elongated body with many legs

2. It has one pair of antennae 

3. It breathes through the spiracles

4. It lives on land

5. It has many body segments

6. It has simple eyes 

DIFFERENCES BETWEEN CENTIPEDES &MILLEPEDES

	CENTIPEDES
	MILLEPEDES

	Have fewer body segments
	Have many body segments

	Have one pair of legs per segment
	Have two pairs of legs per segment

	Have poison claws
	Have no poison claws

	Are carnivorous
	Are herbivores

	Do not coil
	They coil


 centipede            
PHYLUM CHORDATA 

Animals under this phylum are referred to as chordates or vertebrates
Characteristic features of this phylum (vertebrata)

1. The body is composed of head, trunk and usually a tail

2. They have two limbs for locomotion

3. They have an endoskeleton composed of bones and cartilage

4. They have a bilateral symmetry

5. Possess kidneys as organs of excretion 

6. They have a hollow dorsal nerve cord

Diagram of skeleton of a four legged chordate (tropical biology page 45 fig 4.1)

THE PHYLUM CHORDATA INCLUDES THE FOLLOWING FIVE MAIN CLASSES. 

Class : 
- Pisces 

Class: 
- Aves 

Class: 
- Amphibia 

Class : 
- Reptilia 

Class: 
- Mammalia 
CLASS PISCES- THE FISHES 

Examples Tilapia, Silver fish, Nile perch etc. Representative of the class

CHARACTERISTIC FEATURES OF FISH

1. They live in water only i.e aquatic animals. 

2. Have gills for gaseous exchange or breathing 

3. The body is covered with dermal scales for protection of skin. 

4. Have fins for stability and movement in water.  

5. Possess a lateral line for detecting directional flow of water current. 

6. Do not maintain a steady body temperature i.e is poikilothermic animals. 

7. Have eyes without eyelids. 

8. Lack an external and middle ear but have an inner ear. 

9 
Have a swim bladder for bouyancy. 

10     They show no or little parental care to their young ones.
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CLASS AMPHIBIA - THE AMPHIBIANS 

Examples of amphibians - Toads, Frogs, Salamanders

CHARACTERISTIC FEATURES OF AMPHIBIANS

1. They live both on land and in water. Adults return to water to breed. 

2.        Lay eggs in water where they are fertilised externally. 
3.       Have a soft, moist and warty skin without scales. 

3. Have four limbs for locomotion. Hind limbs have webbed toes which help in swimming. 

4. They undergo metamorphosis in their development.

5. They are poikilothermic animals i.e. they cannot maintain a constant body temperature 

6. Use lungs, skin, and buccal cavity for breathing. Tadpoles use gills for gaseous exchange

7. They have no external ear but have an ear drum located around the surfaces of the head

8. They do not take care of their eggs and young ones

9. They have a three cambered heart

Diagram of toad (page 49 fig 4.11 B tropical biology) 

Difference between a frog and a toad

	Frog 
	Toad 

	Live in moist places near ponds
	Live in dry shady 

	Body is smooth and shiny
	Body is dry and warty 

	Poisonous glands absent
	Poisonous glands present

	Have teeth on upper jaw
	No teeth at all

	Mostly active during the day
	Mostly active at night


CLASS REPTILIA - The Reptiles: 

Examples of reptiles: Lizards, Snakes, Turtles, Crocodiles, Alligators

CHARACTERISTIC FEATURES OF REPTILES

1. Majority live on land.

2. Have a dry skin covered with horny scales.

3. Use lungs for breathing

4. Lay yolky eggs which are fertilised internally.

5. Have two pairs of legs for locomotion except for the case of snakes

6. They are poikilothermic animals
7. They have teeth that look alike i.e are hormodonts
8. They have four chambered heart

Adaptations of life on land

1. They have scales to prevent water lose
2. They have lungs that enable them to breath effectively
3. Ty lay eggs with shells to prevent them from drying
4. Their excreta is in form of uric acid to retain water in the body
CLASS AVES- THE BIRDS

Examples of birds: Owls, Eagles, Ostriches, Kiwi, Emu, Doves, Pied crow, Weaver birds, Parrots

CHARACTERISTIC FEATURES OF BIRDS: 

1. They are terrestrial animals i.e live on land. 

2. Breathe by means of lungs which are connected to air Sacs. 

3. Body is covered with feathers. 

4. Fore limbs are modified into wings for flight. 

5. Have two feet covered with scales. 

6. Lay eggs after being fertilised internally. These eggs contain a lot of Yolk and albumen within a shell. 

7. Have beaks and lack teeth. This represents a mouth. 

8. Have hollow bones. 

9. Have no external ear lobes. 

1 o. 
Have the ability to keep their body temperature constant i.e. are homoiothermic animals. 

11. 
They show much parental care to their eggs and young ones. 

CLASS MAMMALIA, THE MAMMALS 

Examples of Mammals: Spiny ant eater, Kangaroo, Mole, Rat, Zebra, Cow, Pig, Whale, Cat, man, etc
CHARACTERISTICS OF MAMMALS

1. They are mainly terrestrial; except a few mammals

2. Body is covered with hair or fur

3. Use lungs for breathing or gas exchange.

4. Body is covered with hair or fur
5. They have external earlobes

6. Have different types of teeth namely- incisors, canines, premolars, and molars. They are termed as heterodonts

7. Carry out internal fertilization

8. They show much parental care to their young ones

9. They are homoeothermic animals

10. They have sweat glands found in the body

11. They have a diaphragm which divides the body cavity into two namely: abdomen and thorax

The class mammalia is divided into three sub classes

1. Monotremata  (egg laying mammals)

Examples include duck – billed platybus and spiny anteater

Features 

1. Lay large yolky eggs where young ones develop

2. They do not have true mammary glands

2. .Metatherial (marsupials)

Example include; kangaroo

Features 

1. Give birth to immature young ones which are then placed in a pouch

2. They are nourished inside a pouch

3. Eutheria  (placentals)

Examples include rabbit, house rat, man, dog etc

KINGDOM PLANTAE
This kingdom consists of all plants.

Importance of plants

1. Plants act as a habitat for many living organisms.
2. Animals feed on plants.
3. Trees give out oxygen which is needed by animals and they carry out photosynthesis and use oxygen.
4. Forests help in rainfall formation.
5. They also act as a habitat for many animals
Characteristics of plants
1. Their cells are surrounded by cellulose cell walls which give the cells a definite shape.

2. They have chlorophyll which is used for photosynthesis.

3. They have two main parts, that is, the shoot system and root systems.

4. They reproduce by means of flowers, that is, the reproductive part is a flower.

DIVISIONS OF KINGDOM PLANTAE

1. Division : Phycophyta (Algae)

2. Division : Bryophyta   (Moses and liver warts)

3. Division : Pteridaphyta (Ferns)

4. Division : Spermataphyta (seed bearing plants)

DIVISION PHYCOPHYTA (Algae)

EXAMPLES:

i. Sea weed

ii. Spirogyra

iii. Fucus (brown algae)

iv. Pond weeds

Characteristics of Phycophyta

1. Nearly all are aquatic; some grow in damp soil.
2. Do not have roots, stems, leaves or specialized conducting systems.
3. Some are unicellular, others are filamentous and some have flat bodies called a “thallus.”
4. All have chlorophyll but in many, other pigments are also present which mask the green color.
5. Are flowerless plants.
6. Reproduction is by asexual and sexual means.
DIAGRAM SHOWINGA SPIROGYRA (A FILAMENTOUS ALGAE)

ECONOMIC IMPORTANCEOF ALGAE /PHYCO PHYTA

i. They produce oxygen needed for aquatic life and uptake of carbon dioxide.

ii. Food source and energy for animals.

iii. Used in preparation of soap, gelatin and other food e.g. Ice cream.

iv. Cause eutrophication of water bodies.

DIVISION: BRYOPHYTA.
Examples: Mosses

                : Liver warts
Characteristics:
i. Are flowerless plants

ii. Grow in moist places (are terrestrial)

iii. No roots but anchored by root-like structures called rhizoids.

iv. Tiny plants, green in color.

v. Have no vascular tissue.

vi. Reproduce asexually by means of spores and sexually by means of gamete formation life cycle, that is, undergo alternation of generation.

ECONOMIC IMPORTANCE
i. Colonize bare land, promoting the growth of other plant species.

ii. Prevent soil erosion.

iii. Form fertile soil used by nursery men for packing roots of garden plants.

Labeled diagram of a moss
DIVISION: PTERIDOPHYTA. 
 Examples: 

· club mosses

· horse tails 

· ferns 

· wood ferns 

· aquatic ferns

 Characteristics:
1. They are flowerless plants.

2. They are large plants which are green in color.

3. They are mainly terrestrial though others grow in water.

4. Have vascular tissue consisting of xylem and phloem.

5. Have well developed roots, stems and leaves.

6. Reproduce by means of spores / asexually and sexually.

7. Stems of ferns are thick and grow horizontally under the ground. Has stems known as rhizomes.

8. Have adventitious roots growing from the rhizomes of the plants.

9. Have large compound leaves known as fronds.
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DIAGRAM SHOWING A FERN


Characteristics of ferns:

i. Ferns are green in color.

ii. The spherical structures found on the underside of the leaflets (the sporangia) are brown in color.

iii. Ferns are large in size.

Differences between phyco phyta and pterido phyta
	          Phycophyta
	           Pteridophyta

	Have no roots, stems and leaves.
	Have roots, stems and leaves 

	Are mainly aquatic though some grow in damp soil. 
	Are mainly terrestrial though some grow in or on water.


Difference between Bryo phyta and pteridophyta

	          Bryophyta
	         Pteridophyta

	They are tiny plants.
	They are large plants

	Have no vascular tissue.
	Have a vascular tissue.

	Have no roots
	Have roots

	Have no stem.
	Have a stem.

	Reproduce both sexually and asexually.
	Reproduce only asexually.


DIVISION :SPERMATOPHYTA.
Comes from: 
spermae -meaning seed

                      
Phyta   - meaning plants

EXAMPLES:             

· Maize

· Mango

· Orange

· Hibiscus

· Beans

Characteristics:

1. They are terrestrial.

2. They have chlorophyll.

3. Have well developed roots, stems and leaves.

4. Reproduce both asexually and sexually.

5. They form seeds after fertilization.

6. Have vascular tissues, that is, xylem and phloem.

Spermatophyta is divided into two classes –namely:

i. Class: Gymnospermae.

ii. Class: Angiospermae.

CLASS GYMNOSPERMAE (Cone bearing plants)

   Comes from:-   gymno- naked

                           spermae- seeds

They are also referred to as conifers.

Examples: 


-     Pines 

· cypress

· fir

Characteristics:

1. Do not produce flowers.

2. Have needle-like leaves.

3. Seeds develop on cones.

4. Xylem consists of only tracheids.

5. Have ovules but without ovary hence posses naked seeds and no fruits.

6. All are woody plants and most of them are fruits.

7. Most common in temperate climate.

CLASS ANGIOSPERMAE (Flower bearing plants)

     Comes from: -     angio – enclosed  

                                 spermae –seeds

Examples: -Hibiscus

                  -Beans 

                  -Maize

                  -Grasses.

Characteristics:
1. Bear flowers as their reproductive part.

2. Produce seeds enclosed in ovaries.

3. Form fruits which develop from the ovary.

4. Are terrestrial plants.

5. Have xylem made of both trachied and vessels.

Angiospermae is subdivided into sub classes which are:

i. Monocotyledonae(seeds with one cotyledon)

ii. Diocotyledonae(seeds with two cotyledons)

MONOCOTYLEDONAE
Examples:

· maize

· rice

· sorghum

· millet

· Wheat.

Characteristics:

1. Have fibrous roots.

2. Have parallel veined leaves.

3. Seeds have on cotyledon.

4. Do not undergo secondary growth.

5. Posses numerous but scattered vascular bundles.

DICOTYLEDONAE
Examples:-Beans, peas, groundnuts, Soya beans.

Characteristics:

1. Have tap root system.

2. Have network veined leaves.

3. Have two cotyledons.

4. Posses arranged vascular bundles which form a ring.

5. Undergo secondary growth.

Difference between dicotyledonae and monocotyledonae

	         dicotyledonae
	         monocotyledonae

	Have tap root system.
	Have fibrous root system.

	Leaves have network venation.
	Leaves have parallel venation.

	Have two cotyledons.
	Have one cotyledon.

	Posses arranged vascular bundles.
	Posses scattered vascular bundles.

	Undergo secondary growth.
	Do not undergo secondary growth.
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