BIOLOGY
CONSERVATION OF NATURAL RESOURCES.
Meaning of Conservation: It is the wise use and safe keeping of natural resources for the good of
mankind, to ensure their continuous availability and to preserve the original nature of the
environment.

Reasons for Conservation of natural resources.
To prevent destruction of natural environment.
To preserve rare and valuable species of plants and animal.
To preserve naturally, beautiful sceneries for their aesthetic values.
To prevent destruction of natural eco-system.
Meaning of Natural Resouces: They are useful things provided by nature.
Natural resources can be renewable or non-renewable.
i. Renewable natural resources: These are natural resources that are recoverable. Examples are rain,
animals, plants, water, air, food and soil.
ii. Non-renewable natural resources: These are resources which cannot be replaced when the initial
stock is used up. Examples are Gold, Coal, Petroleum e.t.c. therefore the resources must be carefully
managed to avoid their shortage until acceptable substitutes are found.

Methods of Conserving Water
i. Storage of water in tanks or Wells.
Treatment and recycling of used water.
Prevention of water pollution by sewage and chemical from industries.
Bust water pipes must be repaired immediately to prevent wastage of water.

Benefits of Water Conservation
i. Water is useful for agriculture purposes.
It provide a medium for transportation.
It provides employment for people.
It is important for domestic and industrial uses.
It provides sources for hydroelectric power.

Method of Conserving Soil.
i. Prevention of bush burning which may expose the soil to erosion.
Prevention of indiscriminate felling of trees.
Prevention of over-grazing which may cause soil erosion.
Trees should be planted in order to check erosion.
Adoption of better farming practices.

Benefit of Soil Conservation.
i. Buildings are erected on the soil.
It supports agricultural activities.
It is a home for some organisms.

Benefits of Soil.
i. Buildings are erected on the soil.
It supports agricultural activities.
It is a home for some organisms.
Mineral resources are also obtained from the soil.

Method of Conserving Wildlife.
i. There should be strict laws governing wildlife.
Establishment of zoological gardens.
Prohibition of deforestation.
Control of hunting, to prevent extintion of some animal’s species.

Benefits of Wildlife.
i. It provides raw materials for industries e.g. hides, skin and bones.
It provides continuous sources of food.
It provides recreation for man.
It can generate employment for some people.

Method of Conserving Mineral Resources.
i. There should be effective and efficient utilization of available mineral resources for man's use.
ii. There should be efficient extraction methods of mining to prevent wastage.
There should be legislation against indiscriminate mining of mineral resources.
Over-dependence on a particular mineral resources should be discouraged.

Benefits of Mineral Resources.
i They are used for construction purposes, e.g. iron, zinc, aluminum e.t.c.
They provide fuel for use.
Some are used for industrial development
They are source of employment.

Ways of Ensuring Conservation of Natural Resources.
Establishment of agencies for conservation: Agencies are established by various
governments to ensure that these natural resources are conserved. Examples of agencies for
conservation are:
i. Federal Environmental Protection Agency (FEPA).
Ministry of Agriculture.
Nigerian Conservation Foundation.
River Basin Development Authorities (RBDA).
Department of Wildlife Conservation.

2. Establisment of Game Reserves or National Parks.
Some game reserves in Nigeria include:
i. Yankari game reserve in Bauchi state.
Borgu game reserves in Niger state.
Zamfara forest reserves in Zamfara state.
Mamu river forest reserve in Anambra state.

Making of conservation laws: These laws are made by government to regulate and protects
the usage of natural resources. In Nigeria, law against bush burning, killing of fish with poisonous
chemicals, exploitation of mineral resources. The above laws must be obeyed.
Setting standards for pollution control: These help to protect land, water and air resources

from certain level of pollution from industries.

Problemss and Difficulties Associated with Conservation.
i. Inadequate finance
Problem of oilspilage
Indiscriminate hunting, leading to eradication of wildlife.
Indiscriminate bush burning and felling of trees leading to eradication of plants and animals.

PEST AND DISEASES OF CROPS.
Meaning of pest: pest are organisms that carry diseases or cause damage to other organisms. Pest
maybe plants or animals. plants pest is usually called weeds. Pest are very important to man because
of their detrimental effects to humans and other organisms of concern to man.
Crop pests are those that affect agricultural produce important to man. Examples are insects,
birds e.t.c. livestock pests attack livestock useful to man. Examples are tapeworm, mites and lice.

Classification of Insect Pests:
Insect pests are classified based on their mode of feeding. They are;
i. Biting and chewing insects
Piercing and sucking insects
Boring insects.
Table showing insect pests, part they attacked and prevention.
INSECT PESTS CROPS ATTACKED PARTS ATTACKED
Stem borer
Cereals
Bore holes into stem
Yam beetles
Yam
Bore holds into yam tubers
Grasshoppers Cassava
Birds
Cereals

PREVENTION
Crop rotation.
Dust yam sets with Adrin
dust before planting
They eat up the leaves and stem Hand picking
Feed on grains in the field
Use scare crows

Economic Importance of Insect Pests in Crop Production.
i. They make vegetables and fruits unattractive and unmarketable.
Some are carriers of diseases.
They can cause death of plant crops
They also reduce the yield of crop.

Methods of Controlling Pest
Pests of crops can be controlled through the following methods:
i. Physical control
Biological control
Cultural control
Chemical control.

Life cycle of Pests. Example Grasshopper
Male and female mate, and eggs are then fertilized internally. Then the female digs a hole with her
ovipositor in the soil near the roots of plants and lays about 40-100 eggs in the hole. A protective
material is produced to cover the eggs. After about 3 days, the eggs hatch into nymphs. This nymph
resembles the adult in all respect except that it is wingless and sexually immature. The nymph moults
several times. They also hop about feeding on the shoots of plants nearby, after which they begin to
migrate into areas where there are cassava farms and start feeding on the cassava leaves until an
adult stage is attained.

Diseases Caused by Pests and their Agents.
Meaning of disease: Disease is an abnormal condition of an organism presenting marked symptoms
or outward visible signs.
Causes of Crop Diseases
Diseases of crops are caused by the following agents:
i. Viruses
ii. Bacteria
iii. Fungi
iv. Nematodes
v. Nutrient deficiency

Below Are Some Examples of Diseases Which Are of Agricultural Importance.
Name
of crop

Name of diseases

Causative
organism

Mode of
transmission

Effects on
crops

Control

Cassava

Cassava mosaic

Virus

Through
piercing and
sucking insects
(white fly)

Mottling of
leaves.
Mosaic
pattern on
leaves

Burn infected plant

Cocoa

Black pod

Fungus

Spores are
spread by rain
splash

Brown spots
pods

Remove and burn all
infected pods

Tomato
or okra

Root knot

Nematodes

The nematodes Knottling of
attack the
roots
roots

Crop rotation

Cotton

Bacterial blight

Bacterium

Through stem
and leaves

Uproot and burn
infected plants.

Angular spots
on leaves and
stem.

General Effects of Diseases on Crops Production.
i. They reduce the quality of crops.
They cause reduction in the income of the farmer.
They increase the cost of production in the course of controling them.
They render vegetables and fruits unattractive and unmarketable.
They can cause the death of plant.

General Control of Plant Diseases
i. Cultural control: This involves the use of differents farming practices such as crop rotation, regular
weeding, fallowing, e.t.c to control diseases.
Biological control: It involves the use of natural enemies of the disease to reduce or eliminate the
disease totally.
Chemical control: Chemical control involves the use of chemicals to control diseases.
REPRODUCTIVE SYSTEM IN VERTEBRATES.
Reproductive systems are organs involved in the process of sexual reproduction in an organism. In
other words, Reproduction can be defined as the ability of living organisms to give birth to new
individuals of the same kinds.
Reproduction ensures continuity of life. It may be sexual or asexual. Sexual reproduction involves the
fusion of the male and female gametes to form a zygote. Asexual reproduction is the type of
reproduction in which new organisms are produced from a single parent without the production of
gametes. Both types of reproduction occur in plants and animals.

Reproductive system in Fish
Fishes are unisexual. They exhibit sexual reproduction but fertilization is external.
The male reproductive system of tilapia fish consists of two testes and a duct which leads to the
genital opening. The two testes are suspended in the abdominal cavity, elongated and joined in the
posterior part as a single duct which opens to the outside as the genital opening.
In the female reproductive system of Tilapia fish, there exist two ovaries which produce egg cell with
a small amount of yolk. Those eggs are discharged into the body cavity and are carried into the
oviduct which internally open into the body cavity. The oviduct leads posteriorly and opens again into
the genital opening.

Reproductive system in Reptiles (Agama)
The two testes of Agama lizard are located in the abdomen. In position, the right testes are slightly
higher than the left testes.
Sperm is carried from the testes to tiny tube known as vasa deferentia which lead them to the coiled
epidermis found along the outer edge of the testis. Finally, the sperm cells are passed on to the two
postrusible penes. Each penis is hollow and cylindrical and both release sperm into the female for
internal fertilization.

In the female reproductive system, there are two ovaries located in the abdomen. The eggs are released
into the abdominal space and by the action of some cilia the eggs are moved into the oviduct.

Shell and albumen deposited on the eggs as they move down the oviduct. The oviduct opens at the
posterior and into the cloaca near the opening of the ureters. Fertilization takes place internally as
mating between the male and female lizard takes place.

Drawing of male reproductive organ of Agama Lizard

Drawing or female reproductive organ of Agama Lizard

Reproductive System in Birds
The male reproductive system of domestic fowl comprises of two large and ovoid testes which
firmly attached to the outer edges of the kidneys. From each testis, a vas deferens leads towards the
hind end, alongside the ureter. Birds do not have penis but in many birds, the sperm duct expand at
their posterior end to form seminal vesicles. Sperm accumulate in the seminal vesicle are transferred
from male to the female when their cloacae come in contact.
In the female reproductive system of domestic fowl, only the left ovary is functioning. The single
ovary produces eggs in capsules attached to the ovary by short stalks. The ovary also produces the
yolk.
The yolk released by the ovary is receives by the infundibulum. Chalaza and albumen which hold
the yolk and germ cell in position are formed in the magnum, while the two egg shell membranes
and the shape of the eggs are formed in the isthmus. Finally, the egg is formed in the uterus after
which the egg is laid through the cloaca.
Note: Fertilization of the egg takes place as soon as the egges enter the oviduct.

Drawing of of Female reproductive organ of domestic fowl

Reproductive system in Mammals
The male reproductive system or genital system consists of the following structures:
i. Testes: In male mammals there are two oval shaped testes which are located inside two scrotal sac.
In man, the two sacs unite to form the scrotum which houses the two testes.
Functions:
They produce the male sex hormone (testosterone)
They also produce sperms.
i. Seminiferous tubules: They are composed of a mass of sperm producing tubes. These are found
within the testes.
Functions: These are points where sperms are produced within the testes.
ii. Epididymis: It is a long coiled tube found within the testes.
Functions: It collects and stores sperms temporarily until they are mature.
Vas deferens or sperm duct: It is a narrow tube which leads from the epididymis to the semina
vesicle.
Function: it conducts sperms from epididymis to the seminal vesicle.
Seminal Vesicle: It is a small sac where sperm are stored.
i. It stores sperms until they are ejaculated
It also secretes seminal fluid which contains fructose.
Prostate gland: It secretes seminal fluid which activates the sperm.
Cowpers gland: It secretes lubricants and acid neutralizer into the urethra
Urethra: It is a narrow tube which pronged into the penis. It is uriongenital in function, that is, it
serves as a means of excretion as well as reproduction.
Functions: It helps the passage of urine out of the body and passage of sperm into the vagina.
Penis: It is an intromittent organ for introducing sperm into the vagina. It has a retractile skin
covering the end region which is known as glans penis. It is made up of spongy muscles and blood
vessels.
Function: It helps to introduce the sperm into the vagina of the female animal.

Structure and Functions of the Female Reproductive System.
The female reproductive system consists of the following:
Ovaries: There are two oval shaped ovaries each located in the abdominal cavity on the side of the
uterus.
Functions:
i. Ovaries produce and release mature eggs.
ii. They produce female sex hormone (oestrogen and progesterone)
iii. Oviduct or fallopian tube: This is a funnel shaped opening which receives egg released by the
ovary. Each funnel contains numerous cilia that help to carry the eggs released by the ovary into the
next region of the system.
iv. Uterus or womb: It is a muscular organ, in whose lumen the zygote develops into a baby and
becomes implanted in the walls of the uterus.
Note: Implantation: it is the attachment of the embryo to the wall of the uterus.
v. Vagina: It is a muscular tube that leads from the uterus to the outside of the body. It is the opening
through which spermatozoa are introduced into the female chamber during copulation and mature
embryo comes out at birth.
vi. Cervix: It is a ring of muscle with tiny aaperture that closes the lower end of the uterus where it
joins the vagina. It controls the opening and closing of the vagina especially during birth.
vii. Vulva: It is the outermost part of the female reproductive system which protects the vagina and
the clitoris.
viii. Clitoris: It is a small sensitive organ that is well supplied with blood vessels and nerves. It causes
excitement during sexual intercourse and accelerate orgasm in female.
Note: Cutting of the clitoris must not be allowed because, it prevents orgasm in female and also
make childbirth difficult and harmful.
The view of female reproductive system

Structures of mammalian gland
The male sex cells called spermatozoa are produced in the testes by a process called spermatogenesis.

Sperm is unicellular in nature.
The spermatozoon consists of a head, neck, a middle piece and a tail.
Head: The head is about 2.5µ in diameter. It is oval in shape and contains a large nucleus with haploid number of chromosomes. The
nucleus is surrounded with very small cytoplasm and covered with a thin sac called acrosome which contains enzymes that help to
digest the cell membrane of the female ovum during fertilization.

Middle Piece: The middle piece contains numerous mitochondria which generate the energy used by
the sperm cell to swim towards the egg.
Long whip- like or flagellum: It is found at the posterior end of the sperm cell. It helps to move the
sperm cell forward.

Structure and Functions of the Female Sex Cell
The female sex cells are produced in the ovaries by a process called Oogenesis. It consists of
cytoplasm, a nucleus in the center, granule and yolk droplets. The cytoplasm is surrounded by two
membranes. The outer membrane is called the vitelline while the inner membrane is called plasma
membrane. On the outside of the ovum is a jelly coat of variable thickness made of glycoprotein. The
nucleus of the ovum contains chromosomes which carry the gene responsible for the transmission of
trait from parents to offspring.

Differences between Male and Female Reproductive Organs in Mammals.
S/N
1
2
3
4
5
6

MALE REPRODUCTIVE SYSTEM
There is presence of penis
Sperm pass out through urethra
There is absence of vulva
It produces sperm
The gonads are located outside the body
There is presence of testes

FEMALE REPRODUCTIVE SYSTEM
Vagina is present
Ova passes out through vagina if unfertilized
There is presence of vulva
It produces egg or ova
The gonads are located inside the body
Testes are absent

Comparisons of Reproduction in Vertebrates
Types of vertebrate
Time of breeding

Fish
Seasonal

Amphibian
Seasonal

Reptile
Seasonal

Birds
Seasonal

No. of eggs laid
Mode of fertilization
Mode of zygote
growth
Feeding Embryo

Very many
External
Mostly
Oviparous
From yolk and
albumen
Mostly none

Many
External
Mostly
Oviparous
From yolk and
albumen
None

Few
Internal
Mostly
Oviparous
From yolk
and albumen
None

Few
Internal
Mostly
Oviparous
From yolk and
albumen
Occur for a
short time

Parental Care

Mammals
Seasonal except in
humans
Few
Internal
Mostly Oviparous
From mother
throught Placenta
Occur for a long
time

REPRODUCTIVE SYSTEM IN FLOWERING PLANT
A flower is an organ of sexual reproduction in plant. It is a group of modified leaves which is borne on
a shortened stem called the pedical or flower stalk. The flower is made up of four floral part. These
are:
Calyx: It consist of sepals and protects the flower in the bud. Coloured sepals are called petaloid
while free sepals are described as polysepalous as in Allamanda flower, and fused as
gamosepalous as in Hibiscus species.
Corolla: Made up of petals which are often brightly coloured and scented to attract insect. It also protects
the stamens and carpels. Green petals that look alike or fused together are known as perianth. Petal
also varies in number in different plants. They range from four to five and sometimes up to eight in
number. Like the sepals, petals may be free or united. When they are free the flower is Polypetalous
as in Hibiscus, but when they are united to flower is gamopetalous in Allamanda.

Androecium: It is the male reproductive organ. It is made up of stamen. Each stamen is made up of
stalk called filament and an anter attached to it. The filament holds the anter in position. The
anter consist of pollen sacs which contains the pollen grain containing male gamete. Hence pollen
grain is similar to sperm in animals.
Gynoecium: This is the female part of the flower. It consists of one or more carpels or pistils. Each
carpel consists of the stigma, ovules in the ovary and a style. The carpels may be free
(aporcapous) e.g Bryophillum and rose flower, or fused (symcarpous) e.g Hibiscus.

Functions of Gynoecium
a. Stigma receives pollen grains and also nourishes the pollen grains to germinate.
b. The style is passage way for germinating pollen grain or pollen tube to reach the ovule.
c. The ovary houses the ovule and also develop to fruit.
d. The ovule develops to seed after fertilization
e. The placenta connects the ovule or seed to the ovary for nourishment.

TYPES OF OVARIES
Superior ovary: An ovary described as superior when it is placed above the other floral parts in the
receptacle. The flower having this type of ovary is described as hypogynous flower. Example:
Mango.
Half Inferior Ovary: An ovary is described as half inferior when the ovaries inside a cup shaped
receptacle and other floral part appear to be attached slightly above it or almost at the same
level. The flower having this type of ovary is described as perigynous flower. Example: Rose
flower.
Inferior Ovary: An ovary is described as inferior when it is placed below the other floral parts on the
receptacle. The flower having this type of ovary is described as epigynous flower. Example:
Sunflower.

TYPES OF FLOWER
Hermaphrodite: It is a flower with both male and female parts eg: Pride of Barbados.
Unisexual flower: They are flower that posses either stamen or carpels eg: Pawpaw.
Monoecious: Both male and female flowers are borne on the same plant eg: Oil Palm and Maize
Dioecious: When plant bear male or female flower only. Eg: Pawpaw, Date palm.
Regular or Actinomorphic: Flower that can be divided into two similar halves by any vertical section
passing through the centre. Thus, radically symmetrical eg: Morning Glory.
Irregular or Zygomorphic: Flower that can be divided into equal halves in particular plane only. Eg:
Clotalaria.
Solitary flower: A solitary flower is one that is attached singly either to the leaf axis or to the tip of a
branch eg: Hibiscus and pawpaw.
PLACENTATION IN FLOWERING PLANTS
Placentation is defined as the arrangement of the ovules within the ovary. An ovule is attached to the
placenta by a short stalk called funicle.

Kinds of Placentation
Marginal placentation: Here, the ovules are attached to the placenta along one margin of the ovary.
Examples are beans, pride of Barbados, flamboyant etc.
Parietal placentation: Here, the ovules are arranged along the walls of syncapous ovule. Eg: Pawpaw.
Free central placentation: In this type of arrangement, the ovule is borne on a knob which project
from the base of the ovary. Examples: waterleaf, pear and pepper.
Axile placentation: The ovules are arranged at the central axis found by a syncapous ovary.
Examples: Tomato and orange.
Basal placentation: In basal placentatioin, the ovules are attached to the base of a syncarpous ovary.
Examples sunflower.

Pollination in Plants
Pollination is the transfer of the mature pollen grains from the anther to the stigma of flower.

Types of Pollination
Self pollination: It is the transfer of the mature pollen grains from the anther to the stigma of the
same flower. Eg: cotton, guinea grass and tomato.
Cross pollination: It is the transfer of the pollen grain from the anther to the stigma of another
flower of the same specie. Eg: morning glory, Hibiscus and flamboyant.

Features of self pollinated flower
Both the anther and the stigma of bisexual flower ripen at the same time and the situation is
described as homogany.
The stamen and the pistile of the same flowers are enclosed in the corolla that never open and such
conditions is described as cleistogony.
Another may be situated above the stigma.
Filament are longer than style and so can recoil.

Features of cross pollinated flowers
i. The flowers are protandrous i.e the anthers mature before the stigma.
The stigma of a flower matures earlier than pollen grain (protogany).
The flower is always unisexual.
Some may be self sterile i.e. pollen grains will not germinate on the stigma of the same flower.

Agents of Pollination
They are also called pollinators. They are organisms and other means by which
pollen grains are transferred from the anther to the stigma of flower. These include:
i. Animals e.g: Insect, bats and birds.
Water
Wind

Characteristics of Insect Pollinated Flowers
i. Large and brightly coloured petals attract insect
They are often scented.
They secrete nectar.
Stigma are sticky so that pollen grain can adhere strongly on them eg: Pride of
Barbados, Sun flower and bougainvillea.

Characteristics of Wind Pollinated Flowers
i. Flowers are not brightly coloured with no scent and no nectar.
Stigma are feathery, exposing large surface area to the wind.
Pollen grains are light, easily carned by the wind.
Anthers shed large quantities of pollen grain.
To increase chance of pollination by the wind.

