BIO  S3

 UNIT 1.INTERDEPENDENCE AMONG ORGANISMS IN AN ECOSYSTEM
1.1 Meaning of intraspecific and interspecific interactions in organisms
Interdependence : is mutual dependence between organisms.
There are two types of dependencies( interaction ):

· intraspecific interaction: is dependence between organisms of the same species
· interspecific interaction : is dependence between organisms of different species.
1.2 Intraspecific relationships
         Example, In lions the females are the hunters while the males are required for protecting  the family.
two types of Intraspecific relationships are: 
· Competition interaction and 
· cooperation interactions.
(a) Competition 
Competition is a relationship that occurs between two organisms either of the same species or different species that require or use the same resources (  food, space, water and shelter )
types of competition :
· Intraspecific competition : competition between organisms of the same species . example , male animals of the same species compete for female animals
· Interspecific competition : is completion between organisms of different species . example; zebra and gazelles compete for grass. 

    Competition is healthy because it can lead to the death of the weaker organisms that can not compete.
(b) Cooperation
 This is a kind of interaction in which organisms of the same species live together and share work between themselves.  
Example: cooperation can be found in ants , termites , bees ,…..

Importance of cooperation 
· Helps organisms to achieve a certain task easily as a group
· Organisms can guard themselves against predator
· It is easily for them to identify danger
        1.3  Interspecific relationships
Types of interspecific relationship :
· Parasitism
· Predation
· Grazing 
· Competition
· Mutualism 
· Neutralism 
· Commensalism 
· Amensalism 
· Allelopathy  
(a) PARASITISM 
This is a non-mutual relationship between different species of organisms where one species benefits while the other suffers. 
The organism that benefits is called parasite.  It obtains nutrients from another organism called the host ( organism that suffer ) 
Adaptations of the parasites include:
· Being smaller than their hosts. 
·  Reproducing relatively faster. 
·  Having penetrating and attachment organs. 
·  Surviving in areas with low oxygen concentration.

2types of parasites:

· Endoparasites : parasite which live inside of the host ( body )
Ex: Tapeworm , trypanosome , round worm ,…..
· Ectoparasite : parasite which live outside of the host ( body )
Ex: Tich , Flea,…..
Effects of parasites 
- Cause many diseases ( potato blight , ringworms in human )
- Reduce rate of growth of host 
(b) PREDATION 
Predation: is the hunting, killing and eating of one organism by another for food. 
A predator: is an organism that kills and eats the other.
 A prey: is an organism that is killed and eaten.

Predators have many feeding adaptations :
(a) They have acute senses that locate and identify a prey.
(b)   Predators that pursue their prey are fast and agile.
(c) Some predators such as frogs and chameleons have long tongues to help them catch insects.
(d) Predators such as eagles have sharp eyes
(e) Mobile prey depend mainly on their ability to escape from their predators.
Some examples of predator-prey relationships are: 
•	A spider preying on an insect.  
•	A lion preying on a gazelle. 
•	A lizard preying on an insect
Effects of predation
· Predation helps in controlling the population size of both the predator and the prey. Brings about population balance in ecosystem . 
c) GRAZING 
This is a method of feeding in which herbivores like cows, sheep and goats feed on grasses and plants
          Grazing is the eating of grass while browsing is eating parts of woody plants and leaves.
d) MUTUALISM
 Mutualism refers to an interaction between organisms of two different species where both benefit. 
Example ; The relationship between bees and flowering plants. The bees get nectar as food while the flowers are pollinated by the bee.   
e) NEUTRALISM 
Neutralism is a term that describes the relationship between two species that interact but do not affect each other.         
An example is in a grassland ecosystem where hares, deers, frogs, live together without affecting one another.      
(f) COMMENSALISM 
Commensalism is a relationship between two organisms where only one benefits while the other is not affected       
Examples include: •	A fish known as Remora follows a shark wherever it goes so that when a shark kills a prey and eats it, there are some leftovers which are eaten by a Remora fish
•	Mites will attach to wasps, flies or beetles for transportation
(g) AMENSALISM
 Amensalism is any relationship between organisms of different species, whereby one organism is inhibited in terms of growth or is destroyed completely while the other organism remains unaffected.            
Examples include: •	Hooves of cattle trampling grass and other plants. 
(h) ALLELOPATHY 
Allelopathy is a biological phenomenon where one plant chemically inhibits the growth of another.           
      Some plants produce chemicals known as allelochemicals. 
    Allelopathic: are plants that produce chemicals that harm others. 
       Examples of allelopathic: Eucalyptus

                                                         UNIT 2 POPULATION SIZE    
2.1  Environmental factors that limit population size
                              
Population is the total number of all the organisms of the same species living in a specific area at a particular time.
 Population size is the actual number of individuals in a population.
Population growth is the rate at which the number of individuals in a population increases in a given time
limiting factors that affect The rate of growth of a population  
• Food supply 
• Predation 
        • Disease
a) Food supply 
Abundant food will enable organisms to breed more successfully and produce more offspring. Shortage of food on the other hand can result in starvation
b) Predation 
Heavy predation of a population may reduce its size.
as predator numbers drop, prey numbers rise
(c) Disease
Epidemics can reduce population sizes very rapidly
2.2 Population growth curve
Population growth is the increase of individuals in a certain area over a unit time.
Population density of any species is controlled by: 
• Birth rate (natality rate)
• Death rate (mortality rate)
• Immigration 
• Emigration 
Population growth is influenced by the biotic and abiotic factors.

Biotic are living factors like: food, relationships and sex mates 
Abiotic are the non-living factors such as rain, temperature and soil pH.
Population growth curves are used to show the type of growth pattern organisms exhibit.
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Under favourable environmental conditions, population of a given species will increase in number from generation to generation. Growth is said to be exponential. The J-shaped curve is formed 
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Population growth in an environment with limited resources

There are four stages in the life cycle of the fruit fly: egg, larva, pupa and adult.

When a limiting factor influences population growth, a sigmoid (S-shaped) curve is obtained.
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Fig : Population growth curve for fruit fly

Characteristics of each phase: 
i. Lag phase
· the new population takes time to settle and mature before breeding begins.
· birth rate is low.

ii. Log (exponential) phase 
·  organisms increase at a maximum rate.
· rapid breeding, which causes a significant increase in numbers.
· Birth rate exceeds death rate 
    iii. Stationary phase 
· Many organisms produced in the log phase bring about competition for resources.
· Limiting factors, such as shortage of food, cause the rate of reproduction to slow down.
· Birth rate and death rate are equal 
    iv. Death phase 
· As food runs out, space becomes limited and sex mates are less, more organisms die. 
·  the number of organisms in the population reduces.

2.3 Human population growth and its effects
The rapid growth of the world population results from a difference between the rate of birth and rate of death.
The growth in human population around the world has an impact on the economy and environment.
Causes of rapid population growth 
(a) Food production and distribution
The use of technology has made possible the rapid expansion of agriculture in many countries.
       (b) Improvement in public health 
Scientists have invented ways of preventing and curing many types of diseases.  
Thus, millions of people who would have died of disease are more likely to live to old age.
(c) Gains in education and standards of living 
Through education, many people are able to appreciate the importance of having a better standard of
Consequences of rapid population growth 
· Scarcity of food
· Poverty
· Unemployment
· Environmental effects

The most effective method of controlling population growth is family planning.
UNIT 3. NURIENT CYCLES


Macronutrients : nutrients required in large amounts, for example, calcium, potassium, sodium and magnesium.
Micronutrients : nutrients required in small amounts , for example; Sulphur , zinc , copper.
nutrient cycles : is the flow or circulation of nutrients in the environment and through organisms

3.1 WATER CYCLE

The water cycle is also known as the hydrological cycle.
Water cycle: is the movement of water on , above and below the surface of the earth.
Energy that power the water cycle comes from the sun.
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The water cycle involves the following processes ( stages ):
· evaporation,
·  condensation,
·  precipitation 
·  infiltration.

(a) Evaporation 
Liquid water from bodies of living organisms, the earth’s surface and water bodies heats up and vapourises ( liquid to vapour ).
(b) Condensation 
The conversion of a vapour or gas to a liquid to form clouds.
(c) Precipitation 
Condensed water is released back to the earth in form of rainfall.
(d) Infiltration 
After rain falls, water goes to the ground. Some seeps underground where it is stored.

· What would happen if there is no water cycle on earth ?

Answer : There would be no life 

· Where does the energy that powers the water cycle come from ?  
Answer : sun 

3.2 CARBON CYCLE
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	Fig : The Carbon cycle 





The carbon cycle explains the flow of carbon through the atmosphere in oceans, in soils and in communities of living organisms.

Carbon is found in form of carbon dioxide in the atmosphere. The atmosphere contains 0.03% carbon dioxide. Carbon dioxide is also found dissolved in water.

Carbon enters the chain through the process of photosynthesis.

Carbon is released back into the atmosphere in the following methods:

(a) Respiration
During respiration, carbon dioxide is produced as a by-product. It is released back to the atmosphere.
(b) Decomposition 
All living organisms are made of carbon containing substances. When they die and decompose, carbon dioxide is released back to the atmosphere.
(c) Combustion 
(a) Human activities are known to release a lot of carbon dioxide into the atmosphere. These activities include: 
• Use of fuels in homes for cooking.

• Heating and burning fossil fuels especially in industries and fuels in engines of vehicles.

• Use of limestone in industries.

(b) During volcanic activities gases locked up below the earth’s surface are released into the atmosphere.

Effects of human activities on the carbon cycle

(a) Burning of fossil fuels .  ( this add more co2 in atmosphere  )
(b) Deforestation  : is the permanent removal of trees from forests.
(c) Acid rain : Large quantities of atmospheric carbon dioxide could lead to acidic rain.
carbon  + water                  Carbonic acid dioxide. 

carbon dioxide dissolves in droplets of water, in the clouds. The resulting solution, which reaches the surface as rainwater, is weakly acidic:

3.3 NITROGEN CYCLE 

Nitrogen cycle is the circulation of nitrogen in the environment through organisms .

All living things need nitrogen-containing compounds which include proteins and nucleic acids.
Nitrogen is found in the atmosphere as nitrogen gas (N2.). 

Most plants use nitrogen in two forms, either as ammonium (NH4+) or as nitrates (NO3-). 
Animals cannot use ammonia and nitrate to make proteins. They must feed on plants 
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	Fig : The Nitrogen cycle 




There are five main processes in the nitrogen cycle. These are: 
(i) Nitrogen fixation 
(ii) Assimilation 
(iii) Ammonification 
(iv) Nitrification 
(v) Denitrification 
(a) Nitrogen fixation 
Nitrogen gas in the air can be converted to nitrate (NO3-). 
 
          Nitrogen fixing bacteria ( found in root of nodules )
N2                                                                                              NO3-
                            Lightning       



two types of nitrogen fixing bacteria: 
· The symbiotic bacteria found in the root nodules of leguminous plants . Ex: Rhizobium
·  The non-symbiotic (free-living) bacteria found in the soil. Ex : Azotobacter 

(b) Assimilation 
Plants absorb nitrates from the soil and use them to form amino acids, which build up into proteins and other compounds.  
plant proteins When eaten by animals, they are first broken down into amino acids, and then assimilated to form animal proteins.

(c) Ammonification
Is the formation of ammonia as result of bacteria decomposition .

(d) Nitrification
Is the process of converting ammonium compounds to nitrates
Bacteria called nitrifying bacteria carry out the process.

(e) Denitrification
The nitrogen, removed from the atmosphere, is recycled back to it in three main ways.

i. denitrifying bacteria found in poorly aerated soils and swamps, convert nitrates, ammonia and ammonium salts to nitrogen gas.

ii. Volcanic activities release trapped nitrogen back into the atmosphere.

iii. When plants and animals die they release nitrogen back into the atmosphere in form of ammonium compounds.

3.4 PHOSPHORUS CYCLE

Phosphorous is the biogeochemical cycle that describes the movement of phosphorus through the land , water and atmosphere. 
Phosphorus is an essential nutrient for plants and animals in the form of phosphate (PO4 3-) ions and hydrogen phosphate (HPO4 2-) ions.
 Phosphorus forms part of: 
• DNA and genes in general. 
• Molecules that store energy such as ATP.
• Fats. 
• Building blocks of certain parts of the human and animal body such as the bones and teeth.
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UNIT 4.  EFFECTS OF HUMAN ACTIVITIES ON ECOSYSTEMS 1

Destruction of the environment by human beings leads to: 
• Reduced food supply 
• Habitat destruction in general 
• Pollution 
• Climate change, greenhouse effect and global warming

4.1 Food supply
Modern technologies used in agriculture to increase food production include: 
• Development and use of chemical fertilisers
• Development and use of pesticides such as insecticides and fungicides to kill pests
• Development and use of herbicides to kill weeds
• Use of modern machinery, such as tractors
• Selective breeding (artificial selection)
• Use of yeast and bacteria in the large-scale production of bread, beer, wine, yoghurt and cheese.
• Use of genetic engineering and cloning techniques
• Development of systems to water plants in greenhouses automatically
• Development of intensive farming and automated feeding mechanisms.



4.2. Negative impacts to an ecosystem of large scale monoculture of crop plants and intensive livestock production

Intensive farming is an agricultural practice that aims to maximise yields from available land through various means, such as heavy mechanisation, use of pesticides and chemical fertilisers.

Some of the farming methods that lead to environmental degradation include : 
· monoculture and
·  overgrazing due to intensive livestock production.

(a) Large - scale monoculture of crop plants 
The term monoculture refers to the growing of a single crop over a large area.

The crops most commonly planted are corn, wheat, soybeans, cotton or rice.
Benefit of monoculture
· Limiting waste from inefficient havesting
· Reducing plant competition 
· Control unprofitable organisms 
· Allowing production to be standardized 
Negative environmental impacts of monoculture

(i) Susceptibility to pests 
The pests and weeds  adapt easily to the environment and develop resistance to chemicals used to control them.
(ii) Eliminates biological controls 
The lack of diversity in a monoculture system eliminates all the functions that nature provides to plants and the soil.

(iii) Use of dangerous synthetic chemicals
The use of synthetic chemicals by Farmers to prevent damage to crops by weeds, insects and bacteria, 
The chemicals leach through the soil, eventually polluting groundwater supplies and altering ecosystems.

(iv) Soil degradation 
Ground cover crops are eliminated, meaning there is no natural protection for the soil from erosion by wind and rain.
(v) Use of fuel energy
Many modern monoculture farms use machinery for their operations. The machinery requires large inputs of energy to function.
(b) Intensive livestock production

Animals such as cows, pigs, goats and poultry among others are being held indoors in what has become known as factory farms.

The negative impacts of intensive livestock farming include: 
• The overuse of pesticides.
• Overgrazing, this is the intensive animal consumption of plants.

Monoculture and intensive livestock are the biggest threat to the global environment through: 

• The loss of ecosystem services and global warming. 
• Emergence of new parasites
• Deforestation of tropical forests. 
• Killing beneficial insects such as bees and plants. 
• Degradation and depletion of soil. 
• Creation of polluted runoffs and clogged water systems, increasing susceptibility to flooding. 
• Decreasing biodiversity and destroying natural habitats.

4.3 Habitat destruction
A habitat is the natural place where plants, animals or other organisms live.
habitat destruction is the change in the home of a species to a point it no longer exists.
Causes of habitat destruction 
(a) Agriculture
(b) Housing and road construction
(c) Extraction of natural resources

Undesirable effects of habitat destruction
a) Extinction; Trees serve as habitats for animals. If they are cut down, animals lose their homes and become more vulnerable to predators. This may lead to extinction of plant species as well as animals.
b)  Soil erosion
c) Rise in level of Carbon dioxide
 
Disadvantages of environment degradation
Environmental degradation is the changing of the environment in a negative way.
There are three major causes of environmental degradation which are: 
· population of humans,
·  increase of per capita income 
· application of depleting and polluting technology.

Environment degradation have the following impacts:
a) Impact on human health: Millions of people are known to have died due to indirect effects of air pollution.
b) Loss of biodiversity
c) Ozone layer depletion
d) Loss for tourism industry
e) Economic impact  have big economic impact in terms of restoration of green cover, cleaning up of landfills and protection of endangered species.
4.4 Pollution
Pollution is the addition of substances that has harmful or poisonous effects to the environment .
Pollutants are The substances that cause pollution
Examples of pollutant : 
· chemicals, noise from factories and vehicles, 
· untreated sewage from homes

Pollution affects air, water and soil
AIR POLLUTION

Air pollution is the addition of waste substances into the air.
Air pollution occurs from the following sources: 
•	Factories, in the form of gaseous industrial waste, like carbon dioxide, sulphur dioxide and carbon monoxide.
•	In the burning of fossil fuels such as oil, petrol and wood
•	Motor vehicles
•	Soot from burning of fossil fuel especially in cooking.
•	Use of aerosols for example, in pesticides

Effects of air pollution
· Acid rain
 This happens when gases, for example, carbon dioxide, sulphur dioxide and nitrogen dioxide are emitted to the atmosphere they dissolve in the water droplets when it rains to form acidic solutions that fall as acid rain.
Acid rain damages plants, kills fish together with their eggs.
Acid rain can be prevented if: 
 • Factories that produce sulphur dioxide can be fitted with chemicals called acid scrubbers that absorb acidic gases
•	Cars can be fitted with catalytic converters to clean up their exhaust gases.

Enhanced greenhouse effect and climate change

The earth gets its heat from the sun. Most of the heat that reaches the earth is reflected back to outer space.
Some gases like carbon dioxide and methane, are very good at trapping or insulating most of this heat. They are called greenhouse gases
Heat is trapped in the atmosphere increasing global temperatures.
Green house effect : is building up of CO2 and Methane in atmosphere which cause earth and surrounding atmosphere to be warmed ( global warming ).
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Major green house gas :
· CO2
· Methane
Consequence of global warming 
· Change weather condition
· Increasing flooding 
· Reducing rainfall resulting to desert 
WATER POLLUTION
Water pollution is the addition of harmful substances into water. These substances include toxic metals, pesticides and run off fertilisers.
Causes of water pollution
(a) Wastes and sewage from homes
(b) Industrial wastes ( ex: toxic chemicals )
(c) Agricultural practices ( pesticides and excess fertilisers ) 
(d) Oil spills 
Effect of water pollution 
· Eutrophication : is the process by which nutrient ( P and N ) concentrate in water , leading to increased growth of algea, this lead to death of all animal in water .
· Water birds die when they ingest pollute water 
· Lead to death of human being 

Methods used to control water pollution
(i) Treatment of sewage before releasing it into water systems
(ii) Avoid excessive use of chemicals in agricultural practices.
(iii) Avoiding spillage of oils into water bodies
(iv) avoid dumping of industrial wastes into water bodies 

LAND POLLUTION 

Land pollution is the addition of harmful substances into the soil.

Causes and effects of soil pollution
      (a) Agricultural chemicals (  pesticides and fertilisers)
(b) Solid wastes
There are two main types of solid wastes.
· biodegradable wastes : can be decomposed by bacteria . ex, patato peeling wastes 
· Non biodegradable wastes : can not be decomposed . ex, plastics  

Effects of soil pollution 
· Soil microorganisms are killed by agricultural chemical
· Cause eutrophication 
· Biodegradable wastes attract flies which spread diseases.

Control of soil pollution
A number of methods can be used to reduce or solve the problem created by pesticides and solid wastes.  These are:
•	Use of biodegradable pesticides
•	Controlling pests biologically is better than using chemical pesticides
•	Biodegradable wastes can can be managed through compositing.
•	Non-biodegradable wastes  can be managed through reusing and recycling.

We can also reduce the amount of waste we produce. ( management of wastes we produce  ) 
- Reuse of waste ; using a product or packaging material more than once
- Recycling: This is using wastes to make new products
             -Incineration: This is the burning of some types of non-biodegradable waste

Measures taken by Rwandan government to protect the environment
1 Every individual has the right to live in a healthy and balanced environment and has the obligation of safeguarding environmental health
2 Active and effective participation of the entire population in the protection and management of the environment.
3 Introduction of the principle of prevention
4 Introduction of the principle of polluter-pays.
5 Environmental impact should be analysed during consideration of developmental projects;
6 set  up institutions  such as Rwanda  Environmental Management Authority (REMA)

UNIT 5. EFFECTS OF HUMAN ACTIVITIES ON ECOSYSTEMS 2 (CONSERVATION AND SUSTAINABILITY)

5.1 Sustainable resources and development

Sustainable development refers to the type of development that meets the needs of the present generation and conserves it for the future generation . 
Natural resources :
· plant 
· animals 
· fossil fuel 
· minerals salts 

Conservation of natural resources is the use of nature for social and economic development without wasting the resources and polluting the environment, while 
preservation of natural resources is the protection of the environment in its natural form at all costs.
Group of natural resources 
· renewable 
· non renewable 
renewable resources : is one that may be replaced over time by natural process 
ex: solar energy 
non-renewable : are those that can not be replaced 
ex: fossil , mineral deposits ( iron , gold ) 

5.2: Reuse or recycling and sewage treatment

Recycling is the conversion of waste material into other materials that can be used (reused).
Recyclable material include:
· papers,
·  glasses, 
· plastics 
·  metals.

5.3 Conservation of endangered species
An organism becomes an endangered species when it is likely to become extinct.
Ex: gorilla 

Natural causes can also lead to extinction of organisms. Such causes include:
• Rapid changes in temperature and climate that affects organisms. 
• Changes in sea level and water currents. 
       • Acid rain which increases the acidity of the soil
       • Diseases and epidemics. 
       • Invasive species that invade foreign territory.

Human activities contribute to the extinction of organisms. This is through: 
• Uncontrolled population increase. 
• Destruction and fragmentation of habitats. 
• Pollution of the environment. 
       • Climate change or global warming.

Conservation measures for endangered species include:

(i) Monitoring and protecting species and habitats
(ii)Providing education programmes to communities living around a conservation area about the importance of conservation
(iii) Captive breeding programmes ( establish zoos for conservation ) 
(iv) Seed banks to store seeds 

5.4 Requirements of sustainable development

three factors that affect sustainable development 
· economic growth, 
· environmental awareness 
· social issues.

Major requirements of sustainable development in Rwanda. 
(a) Methods to reduce poverty using cooperatives. 
(b) To improve health services in order to reduce infant mortality rate. 
(c) Reduction of HIV and AIDS. 
(d) Eradication of Malaria. 
(e) Education for sustainable development. 
(f) Participation of people in decision making by empowering them.

5.5 Benefits of conservation programmes ( for better conservation of environment ) 

The benefits of conservation include:
• Reducing extinction of species. 
• Protecting vulnerable environments. 
        • Maintaining ecosystem functions.

Comparison of human effects on protected to unprotected areas

A protected area: is a geographical space, recognised, dedicated and managed through legal or other effective means to achieve conservation of nature while 
an unprotected area: is a geographical space which lacks restriction and can be accessed by anyone without seeking legal permission.

3 main protected area by Rwandan 
· Akagera national park 
· Nyungwe national park 
· Volcanoes national park 
Forest reserves : 
· Gishwati forest 
· Mukura forst 
· Busaga forest 
· Buhanga forest 
· Gallery forest 

UNIT 6. MITOSIS AND MEIOSIS

6.1 Chromosomes
Chromosome : is structure within cells that carries genetic information in form of gene ( DNA ) 

In human beings, there are 46 chromosomes in the body cells (in 23 pairs).

When a cell is not dividing to form new cells, its chromosomes are not visible under the light microscope. It is said to be at rest. The chromosomes become visible only during cell division.
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6.2 Cell division
During growth, the cells increase in number through cell division. 
The two types of cell division are :
· mitosis 
·  meiosis.
During cell division, the two chromatids in a chromosome separate with each going into a separate cell





6.3 MITOSIS
Mitosis is the process by which the nucleus of the cell first divides into two daughter nuclei.
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Stages of mitosis
The main stages of mitosis are: 
• Prophase 
• Metaphase 
• Anaphase 
• Telophase 
Prophase is preceded by a resting phase called Interphase. 
(a) Interphase
Interphase is the interval in the cell cycle between two cell divisions
Characteristics of interphase 
· DNA is replicated in the cell nucleus
· Chromosomes are not visible 
· there is high metabolic activity as the cell generates energy in preparation for cell division.
· New cell organelles are then formed.
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(b) Prophase
Characteristics of prophase
· the chromosomes become visible
· The centrioles move to opposite poles of the cell.
· spindle fibres appear 
· At late prophase the nucleolus disappears and the nuclear membrane breaks down
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                                 Fig : Early prophase              
(c) Metaphase
Characteristics of metaphase
· the chromosomes arrange themselves at the centre or the equator of the spindle
· chromatids to the spindle fibre 
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(d) Anaphase
· the centromeres split and sister chromatids separate
· sister chromatids moves to opposite pole of cell 
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(e)Telophase
· the chromatids reach their respective poles and become chromosomes.
· A new nuclear envelope forms.
·  The spindle fibres disappears 
·  new nucleolus forms in each new nucleus.
·  The cytoplasm divides ( cytokinesis ) and the cell separates into two daughter cells
Cytokinesis : is division of cytoplasm 
[image: C:\Users\Student\AppData\Local\Microsoft\Windows\INetCache\Content.Word\New Doc 2020-04-27_17.jpg]

Importance of mitosis 
Mitosis is important because it is responsible for: 
(i) The process of asexual reproduction.
(ii) Growth in organisms.
(iii) Replacement of damaged or worn out cells in the body.


6.4 MEIOSIS
Meiosis is a type of cell division in which 4 daughter cells are produced, each with half number of chromosomes of original cell. 
Meiosis occurs in the reproductive cells.

Diploid (2n): full number of chromosomes.
Haploid(n) : half the number of chromosomes of the original cell. 
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The stages of meiosis
The stages of meiosis form a cycle of events which can be divided into Meosis I and mieosis II.
(a) First meiotic division (Meiosis I) 
This is divided into: 
Prophase I 
Metaphase I 
Anaphase I 
Telophase I 
(b) Second meiotic division (Meiosis II). 
This is divided into: 
Prophase II 
Metaphase II 
Anaphase II 
Telophase II 
Interphase stage occurs between the two meiotic divisions.
Interphase 
· the cell is not dividing. 
· The chromosomes are not visible.
· The chromosomes and cell organelles replicate.
Prophase I
· the chromosomes  become more clearly visible. 
· The nucleolus disappears. 
· The homologous chromosomes pair up. Each pair is called a bivalent.
· Crossing over : exchange of genetic between maternal and paternal chromosomes. 
Chiasmata : is a point where homologous chromosomes joined for crossing over. 
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       Metaphase I
· The bivalents (pairs of homologous chromosomes) move to the equator of the spindle and arrange themselves as pairs.
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        Anaphase I
· The homologous chromosomes (bivalent pairs) are pulled apart and separated
· One chromosome in each pair of chromosomes is pulled towards one pole and the other to the other pole.
·  Each chromosome is replicated to form chromatids.
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Telophase I

· The spindle fibres disappear.
·  The nuclear membrane may reform around the two sets of chromosomes.
· When the chromosomes reach the poles, the cell divides into two new cells, each with half the number of chromosomes as the original cell.
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Fig. : Cell divides into two new daughter cells

After cytokinesis both cells enter meiosis II.
Meiosis is essentially the same as mitosis .
Prophase II
· Chromosomes replicated into chromatids.
· Nucleus breaks down
· Spindle fibres begins to reform
Metaphase II
· The centrioles replicate and new spindle fibres are formed in each new cell. 
· The chromosomes (with their chromatids) arrange themselves singly on the equator of the cell. 
· The spindle fibres attach themselves to the centromere of each chromosome.
                   
   Anaphase II
· Chromatids of each chromosome separate and are pulled to opposite poles of the cell.
        
   Telophase II
· The nuclear membranes and nucleoli reform. The chromatids are now chromosomes. 
·  The spindle fibres disappear.
 Each cell undergoes cytokinesis producing 4 haploid cells
Significance of meiosis 
Meiosis is important for various reasons:

1. Meiosis reduces the chromosome number by half to prevent doubling of chromosomes in next generation 
2. Provide genetic variability 
3. Responsible for sexual reproduction 
Comparison between mitosis and meiosis 
(a) Similarities 
1. Both mitosis and meiosis involve nuclear division that results in the formation of new cells. 
2. DNA should be replicated before both meiosis and mitosis. 
3. Both have the same stages (prophase, metaphase, anaphase and telophase). But there occurs some specific events like crossing over (recombination) in meiosis. 
4. Fundamental events and processes are same in both meiosis and mitosis. 
5. Both mitosis and meiosis are associated with cytokinesis. Cytokinesis occurs during telophase stage. 
6. Meiosis II is similar to mitosis.
             (b) Differences

Table : Differences between mitosis and meiosis
	  MITOSIS 
	MEIOSIS

	
	Two daughter cells are formed. 



	
	Four daughter cells are formed. 




	
	Daughter cells are identical to the parent. 



	
	Daughter cells are not identical to the parent. 




	
	The number of chromosomes is retained. 



	
	The number of chromosomes is halved. 




	
	Homologous chromosomes do not pair up. 



	
	Homologous chromosomes pair up in prophase I. 




	
	Chiasmata do not form. No crossing over occurs. 



	
	Chiasmata is formed and crossing over may occur. 





UNIT 7 . HETEROTROPHIC NUTRITION

Nutrition is the intake of nutrients and other substances into the body and making it part of body tissues.
Types of nutrition
· Autotrophism :is the type of nutrition in which green plants make their own food from CO2  and water
· Heterotrophism : is the type of nutrition in which animals obtain read-made food from their environment. 

There are three main types of heterotrophic nutrition. These are: 
• Holozoic nutrition 
• Saprophytic nutrition 
• Parasitic nutrition

(a) Holozoic nutrition 
This type of nutrition involves organisms with a developed digestive system. Food materials are ingested, digested, absorbed, assimilated and thereafter undigested food is egested.

Examples of holozoic animals are carnivores,  herbivores and omnivores such human being.
(b) Saprophytic nutrition 
This is the type of nutrition found in saprophytes  obtain their food from dead and decaying organic material. Examples of saprophytes include some fungi such as mushrooms and mucors (Rhizopus) and bacteria.
(c) Parasitic nutrition
This is the type of nutrition found in parasites which obtain their food material from other living organisms.
7.2 Structure and functions of human teeth
heterodont : is the dentition Where teeth are of different types and sizes. 
homodont : is the dentition where  teeth  are similar in structure and size.
The different types of teeth in human being dentition are 
· incisors,
·  canines, 
· premolars 
· molars.
(a) Incisors 
· They are located at the front of the jaws. 
· They are shaped like a wedge or chisel,
Function : cutting and biting food 
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(b) Canines 
They are located on the left and right of the incisors. Canines are pointed teeth . 
Their basic function is to pierce and hold food.
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(c) Premolars 
They are located after the canines, towards the back of the jaw. They have broad top surfaces usually with two cusps
Function : crush and grind food 
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(d) Molars 
They occupy the back of the jaw, in the cheek. They too have broad top surfaces with four or five cusps,
Function : crush and grind food 
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Human beings have two sets of successive teeth. 
· milk set or deciduous teeth. They form in the jaw before birth. the baby has all the teeth in the milk set, usually 20.

· permanent teeth. An adult has 32 permanent teeth.
Dental formula of an adult human :


STRUCTURE OF THE TOOTH
A tooth has three regions. These are the:
· crown: seen above the gum
·  root : fixed into jaw bone
·  Neck: between the root and the crown 
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Tooth has three layers

(a) Enamel
The enamel is the outer part of the tooth. It is the hardest substance in the human body. It is made up of non-living tissue.

The function of the enamel is to: 
• Protect the inner parts of the tooth from infection by bacteria and other micro-organisms.

      • Provide a hard biting surface.
(b) Dentine 
This is the part of the tooth found immediately beneath the enamel. It is not as hard as the enamel. It is made up of living cells. 
Function of The dentine: 
• Forms the bulk of the tooth. 
• Replaces worn out enamel. 
       • Prevents the teeth from cracking.
(c) Pulp cavity 
It is found at the centre of the tooth. The pulp cavity contains numerous blood capillaries and sensory nerves.
Function of The blood capillaries in the tooth :
· supply nutrients and oxygen to the cells of the pulp cavity.
· transport waste material and carbon dioxide from the tooth.

Cement 
Function : It lines the root and holds the tooth in its socket in the jaw.

 Periodontal membrane

Function : It contains cells that secrete cement. It also allows the tooth to move slightly to avoid breaking during chewing.

Common dental diseases

· dental caries  ( dental cavities )
·  periodontal disease.

Care of teeth

measures in preventing dental diseases: 

(i) eat diet rich in calcium and vitamin D
(ii) Brushing the teeth regularly, particularly after meals and before going to sleep
(iii) Avoiding sweet and sugary food
(iv) Eating food that contains enough fibrous material
(v) The teeth should not be used to remove bottle tops or crack nuts.
(vii) Regular visits to a dentist

7.3 The digestive system
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Digestion : is the process by which food materials are broken down into simple compound that can be absorbed by the body.
Function of digestive system :
Break down complex food material into simple soluble substances that cells can use. 
The parts that make up the digestive system are 
· the alimentary canal, 
· liver,
·  pancreas, 
· gall bladder 
· salivary glands.

THE ALIMENTARY CANAL ( GUT )

The alimentary canal  is a muscular tube that runs from the mouth to the anus.
The different parts of the alimentary system include the mouth, oesophagus, stomach, small and large intestines.

THE MOUTH

Once food is taken into the mouth, several things happen to it.

· The teeth chew and break up the food into smaller particles.
· The tongue,  contains taste buds for tasting food. It also moves food around inside the mouth. This allows the food to mix with saliva
· Salivary gland secrete Saliva contains a which moistens, softens and lubricates food.

Function of saliva 
It contain :
· Mucus : lubricate food
· Salivary amylase : break down starch to maltose
· Water : soften the food 
· Bicarbonate salts of sodium : provide PH suitable for the action of salivary amylase. 

The optimum temperature for salivary amylase ranges from 320 C to 370 C and the optimum pH is between 6.5 to 7.

The salivary glands in the mouth are as follows: 
• Two parotid glands located on each side of the mouth in front and below the ear. 
• A pair of submaxillary glands located below the jaws. 
• Sublingual glands located below the tongue.

Tongue turns the food and rolls the food into bolus.
Bolus: chewed food mixed with saliva read to be swallowed 
The bolus is pushed by the tongue towards the throat, then food enter the oesophagus.

Oesophagus
During swallowing ; 

· epiglottis, closes and prevents food from entering the trachea.
·  The uvula closes off the internal opening to the nose. These two actions temporarily stop the breathing process.
If you eat and talk at the same time, some food might get into the entrance of the trachea. This causes violent coughing to remove the food.

When the food bolus is in the oesophagus, muscles in the oesophagus walls contract and relax in a wave-like manner to squeeze it along. This process is known as peristalsis.
Peristalsis :  is the automatic movement that pushes the food along the alimentary canal from oesophagus to the rectum.

DIGESTION IN THE STOMACH 
2 sphincters muscles which control the movement of food in the stomach :

· cardiac sphincter; closes the upper side of the stomach

· pyloric sphincter; closes the lower side of the stomach 
stomach store food for 2 to 6 hours. 
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When food reaches the stomach, the stomach walls begin wave-like contractions similar to peristalsis which churn or mix the food.

Churning changes the food into a semi-liquid form called chyme. After 2 - 6 hours of churning and digestion, the chyme is gradually released in small amounts into the duodenum through the pyloric sphincter muscles
Food is mixed with gastric juice produced by gastric gland.
Production of gastric juice is stimulated by hormone called GASTRIN
Component of Gastric juice
· pepsin, 
· rennin 
· dilute hydrochloric acid.

Functions of the components of gastric juice 
1. Dilute hydrochloric acid 
This acid has several functions in the stomach. 
(a) It kills bacteria that may be present in food 
(b) It changes the inactive pepsinogen to the active enzyme, pepsin. 
(c) Its pH is between 1 and 2.5.   creates a suitable pH medium for pepsin to work.

2. Pepsin 
 catalyses the breakdown of proteins into smaller polypeptides
             pepsin
Proteins                 smaller polypeptides

3. Rennin 
Its function is to make liquid milk to curdle.

It does this by converting a soluble milk protein called caseinogen into an insoluble form called casein.

· Enzymes produced by stomach : pepsin and rennin 
Function of stomach :
· store food 
· secrete digestive enzymes such pepsin and rennin

THE SMALL INTESTINE

The small intestine is about 6 - 7 metres long in an adult human being.
 It is made up of the duodenum and the ileum.

Digestion in the duodenum 
The duodenum is the first part of the small intestine. It is about 25 - 30 cm long
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When chime arrive in the duodenum , pancreas releases pancreatic juice and gall bladder secrete bile
Functions of pancreatic juice
Pancreatic juice contains the enzymes pancreatic lipase, pancreatic amylase, trypsin and chymotrypsin.
• Lipase converts lipids into fatty acids and glycerol.
• Pancreatic amylase breaks down any undigested starch into maltose.
• Trypsin breaks down proteins to peptides.
• Chymotrypsin breaks down proteins to peptides.

Pancreatic juice also contains sodium bicarbonate (sodium hydrogen carbonate).
sodium bicarbonate (sodium hydrogen carbonate):
 - neutralizes acid
 - create suitable PH for the action of pancreatic enzyme 
Table : Digestive enzymes and products of digestion in the duodenum
                                                                                 
	
	Substance / enzymes 



	
	Function 




	
	Trypsin 



	
	Hydrolyses proteins to peptides 




	
	Chymotrypsin 
	



	Hydrolyses proteins to peptides

	
	Lipase 



	Hydrolyses lipids to fatty acids and glycerol 


	
	Pancreatic amylase 



	Hydrolyses starch to maltose 


	
	Sodium bicarbonate 
	



	Neutralises the acid in the chyme. Creates an alkaline medium for the action of the pancreatic enzymes

	
	Bile: bile salts 
	



	Emulsification of lipids




Bile 
Bile is a greenish liquid. It contains bile salts including sodium hydrogen carbonate.
Bile is stored and secreted by the gall bladder
Function of bile : breaks fats into tiny droplets ( emulsification ) 






7.4 DIGESTION IN THE ILEUM AND LARGE INTESTINE

Digestion in the ileum 
The ileum is the second part of the small intestine. The ileum has two main functions. 
• To complete breakdown of food. 
• It is the site for absorption of digested food into the blood.

The epithelial lining of the small intestine has special cells called goblet cells that secrete mucus. This mucus protects the intestine wall from protein digesting enzymes.

When food ( chyme ) arrives in the ileum , gland in ileum secrete intestinal juice.
Intestinal juice contains water, mucus and enzymes.

Intestinal juice contains the following digestive enzymes: 
· peptidase
·  sucrase 
· lactase
· maltase 
·  lipase.

Table : Contents of intestinal juice and products of digestion in the ileum
	
	Enzyme 
	
	



	Food substrate
	Final product

	
	Sucrase 
	
	



	Sucrose
	Glucose and fructose

	
	Maltase 
	



	Maltose 

	Glucose

	
	Lactase 
	
	



	Lactose
	Glucose and galactose

	
	Peptidase 
	
	



	Polypeptides
	Amino acids

	
	Lipase 
	
	



	Lipid
	Fatty acids and glycerol



Absorption of digested food in the ileum
Most absorption of digested food takes place in the ileum.

Characteristics of ileum 

· A large surface area over which absorption can take place.

· A thin epithelium through which the digested food materials diffuse into the blood.

· Many blood capillaries
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During absorption, digested food materials move across the epithelium by simple diffusion.

Table 7.4: Food materials and the form in which they are absorbed
	
	Food material 
	



	Form of absorption

	
	Carbohydrates 



	
	Monosaccharides such as glucose, fructose and galactose 




	
	Proteins 
	



	Amino acids

	
	Lipids 
	



	Fatty acids and glycerol




The blood transports the digested food substance to the liver via the hepatic portal vein.

vitamins, dissolved mineral salts and water are not digested because they are simple enough for absorption . 

Adaptations of the ileum for digestion and absorption of food

· The ileum is long to increase the surface area for absorption.
· The inner walls of the ileum are highly folded to increase the surface area for absorption.
· They have many finger-like projections called villi (singular villus) which increase their surface area.
· Each villus has a network of blood capillaries and a lacteal in the centre.
· The small intestine also has a thin epithelial lining,
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Function of Epithelium : absorb amino acids and glucose 
Function of lacteal : absorption of fats 
Adaptation of epithelium: 
- lining of epithelium is very thin 
- is permeable 
THE LARGE INTESTINE 
The large intestine is about 1.5 metres in length and 
is composed of: 
· the caecum with the appendix,
·  the colon 
·  the rectum.
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Functions of the large intestine 
i. The main function of the large intestines is absorption of water.
ii. Produce mucus for easy movement of faeces 
iii. Some bacteria in the large intestines produce vitamin K, which is useful to the body.
              iv. The rectum stores faeces
              
7.5 Digestive disorders and good health
Some of the digestive disorders include:
· constipation, 
· diarrhoea, 
· heart burn: painful burning below or behind the breast bone
· bloating : abdomen feels full and tight  
·  nausea and vomiting.

(a) Constipation

Constipation is most often caused by: 
• Low-fibre diet. 
• Lack of physical activity. 
• Not drinking enough water. 
       • Delay in going to the bathroom when you have the urge to move your bowels. 
       • Stress and travel can also contribute to constipation or other changes in bowel habits. 
         Constipation is controlled and prevented through: 
• Drinking plenty of fluids each day (drink at least 8 glasses of water). 
• Eating a lot of high fiber-foods such as fruits and vegetable or root crops. 
       • Exercising regularly. 
       • Using the toilet when you feel the urge. Do not delay.

7.6 Health practices for the digestive system

(i) Eating high fiber foods
(ii) Eating small and regular meals throughout the day.
(iii) Maintaining a regular schedule for excretion when you feel the urge.
(iv) Drinking adequate water
(v) Regular exercise
(vi) Avoiding caffeinated and carbonated drinks, greasy foods, too much spice, dairy products (if lactose intolerant), alcohol and smoking.

Food contamination

Food contamination is the presence in food of harmful chemicals and microorganisms such as bacteria, viruses and parasites, which can cause illness.


Food contamination can be caused by: 
• Chemicals such as pesticides, certain cleaning compounds and sometimes by use of improper containers for cooking or storing food. 
• Improper handling, preparing and storing of food. 
• Poor personal hygiene habits. 
• Improperly cleaned and sanitised eating and cooking utensils and equipment. 
• Contamination of food, utensils and equipment from flies, roaches and other insects and pests. 
       • Use of foods from unapproved sources.

DIGESTION : is a process by which large molecule of food is broken into small molecule to be absorbed by body.
· Take place in alimentary canal 
Absorption: diffusion of simple nutritive substance in blood vessels. 
· Take place in small intestine
ASSIMILATION : is a process of utilization of products of digestion 
· Take place in a cell
EJECTION : is elimination of non-digested food to anus .
· Take place in anus . 

UNIT 8. CIRCULATORY SYSTEM IN HUMANS

The human circulatory system is responsible for pumping blood throughout the body. 
The heart acts as the pump for the blood.

8.1 Types of circulation
There are two types of circulatory systems in animals: 
· closed circulatory system 
·  open circulatory system.

Open circulatory system 
· This is a circulatory system in which blood is in contact with body cells.
· blood does not stay inside the vessels all the time because they are open-ended.
· Open circulatory system Is found  in insect (  grasshopper,……)
Closed circulatory system 
· This a circulatory system in which blood remains enclosed in a system of vessels.
· It circulates within these vessels due to the pumping action of the heart
· The closed circulatory system is found in annelids and vertebrates like mammals.

There are two types of closed circulatory systems: 
· single circulatory system.
· closed circulatory system.

a. Single circulatory system 
· This is a type of circulatory system in which blood passes through the heart once before it goes to the body.


	Heart                             Gills




	Tissue 

· It is found in animals such as fishes.

             b. Double circulatory system 
· This is the type of circulatory system in in which blood passes through the heart twice before completing a full circuit. 
· It is found in the body of mammals and birds.

                                                Body(Tissue) 	
                                                                                   Systematic circulation 

                                                      Heart 
                                                                                    Pulmonary circulation 
	Lungs 
	
Pulmonary circulation carries deoxygenated blood away from the heart to the lungs and returns oxygenated blood back to the heart. 
Systemic circulation carries oxygenated blood away from the heart to the body, and returns deoxygenated blood back to the heart.
Difference between single and double circulation 
	Single circulation 
	Double circulation 

	Blood passes through the heart once per circuit o the body 
	blood passes through the heart twice per circuit of the body.

	blood flows at decreasing pressure 
	High pressure is maintained 

	slow flow of blood 
	Rapid flow of blood 

	Two chambered heart 
	4 chambered heart 



Similarities : 
· Blood is pumped by heart
· Blood flows in 1 direction
· Blood flows in arteries from heart to tissue 
Advantages of double circulatory system over the single circulatory system 
• Blood flows into and from the body at relatively higher pressure therefore, blood can be pumped for a long distance. 
• Oxygen and nutrients plus hormones are delivered to tissues at higher speed than in the single circulatory system. 
• Waste products are removed at relatively higher speed from tissues to excretory organs.

8.2 Human circulatory system

Blood circulatory system consist of 3 elements :
· Heart 
· Blood vessels
· Blood 

HEART 

· The function of the heart is to receive and pump blood.
· Internally, the heart is surrounded by a tough membrane called the pericardium which covers and protects it. 
· The heart is divided into two sides, the left and the right side which are completely separated by a wall called the septum.

The septum prevents blood on the right side from mixing with that on the left side.

· The heart is made of special muscle called cardiac muscle. 
Cardiac muscle is special in two ways:

· The heart can contract continuously without fatigue. 
· Cardiac muscle is also myogenic, which means that its contractions are started by the muscle itself
Heart tissue itself receives food nutrients and oxygen via a vessel known as coronary artery.
Heart is divided into 4 chambers :
1. Right atrium 
2. Right ventricle 
3. Left atrium 
4. Left ventricle 
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Heart valves
Function of valves : prevent blood flowing backwards 
Types of valves in the body 
· Tricuspid valves : between right atrium and ventricles
· Bicuspid valves : between left atrium and ventricle 
· Semi-lunar valves : in the pulmonary artery 
2phases in cardiac cycle 
· Systole : contraction of heart muscle to pump out blood 
· Diastole : relaxation of heart muscle to receive blood 

The process of blood circulation 
· Vena cava brings deoxygenated blood into the heart 
· Then comes into right atrium 
· Atrium contract and forces blood into the right ventricle 
· Right ventricle contracts and forces blood from heart to the lungs via pulmonary artery (picks up oxygen ) and back to heart via the pulmonary vein 
· Oxygenated blood filled in atrium 
· Left atrium contracts, forcing blood into the left ventricle 
· Left ventricle contracts , forcing oxygenated blood out of the heart and around the body via aorta 
The normal average heartbeat of an adult at rest is 72 beats per minute (  pulse rate )





8.4 Coronary heart disease

· Thrombosis : is the process of formation blood clot inside a vessel
· Arteriosclerosis 
This is hardening of the arteries due to deposition of cholesterol and calcium in their walls.
             Causes an increase in the blood pressure.
· Atherosclerosis 
occurs when cholesterol, fat and calcium are deposited along the inner walls of the arteries. This reduces the diameter of their lumen and causes high blood pressure.
· Varicose veins 
       These are enlarged veins and their branches found near the surface of the skin in the lower parts    of the leg. This cause blood to build up inside the veins.
Preventing heart diseases 
• Avoid smoking. 
• Reduce the amount of high-cholesterol foods by eating less fatty meat, chicken and fish but more of fresh fruits and vegetables. 
• Reduce salt intake to prevent high blood pressure. 
• Exercise regularly to strengthen the heart and improve the circulation. 
       • Avoid obesity
       • Learn to be organised to avoid stress. 
       • Avoid alcohol.

8.5 Blood vessels
There are three major types of blood vessels:
· arteries,
·  veins 
·  capillaries.
ARTERIES 
Function : Arteries carry blood away from the heart to various parts of the body.

Arteries have the following properties: 
• Thick muscular walls to withstand and maintain higher pressure of blood.
• An outer fibrous coat for strength and protection. 
• A thick layer of muscle and elastic fibres which contract and relax.
• A narrow lumen to maintain the pressure of blood inside them. 
• Arteries are located deep within our bodies. 
• All arteries carry oxygenated blood except the pulmonary artery which carries deoxygenated blood.

CAPILLARIES
Function : carry blood between arteries and veins 
Capillaries have the following properties. 
• They have thin walls to allow for rapid exchange of substances. 
• They form a dense network which creates a large surface area over which the exchange of substances takes place. 
       • Their walls are narrow to allow high pressure build-up within them
       • They have very thin walls made up of only one cell layer for faster exchange of materials.

Capillaries join to form larger vessels known as venules. Venules link up to form veins.
VEINS 
Function :  carry blood from the tissues towards the heart.
Properties of vein 
· Thin walls
· Have valves 
· All veins carry deoxygenated blood except pulmonary vein which carry oxygenated blood 
Differences between arteries, veins and capillaries
	Arteries 
	Veins 
	Capillaries 

	
	Carry blood away from the heart 
	
	



	Carry blood towards the heart
	Carry blood from the arteries to veins

	
	Carry blood rich in oxygen except the pulmonary artery 
	
	



	Carry blood low in oxygen concentration except the pulmonary vein
	Oxygen diffuses into the tissue fluid from them

	
	Blood is under very high pressure 
	
	



	Blood is under low pressure
	High pressure of blood for filtration of substances

	
	Blood flows in pulses 
	
	



	Blood flows with no pulse
	Blood flows with no pulse

	
	No valves except at the points where arteries leave the heart 
	
	



	Have valves
	No valves

	
	Have thick muscular elastic walls 
	
	



	Walls are thin, less muscular and inelastic
	Are one cell thick

	Have a narrow lumen
	
	
	



	Have a larger lumen
	Have very narrow lumen(microscopic)

	
	Are located deep in the body 
	
	



	Are located nearer the skin
	Are located in all tissues







8.6 COMPONENTS OF BLOOD
Blood has three major functions: 
• A medium of transport of materials to and from other tissues. 
• Regulation of body temperature and of materials in the body. 
       • Protection against disease germs.

Composition of blood
Blood is composed by:
· Plasma
· Platelets
· Red blood cells
· White blood cells

· PLASMA 
Plasma makes up about 55 per cent of the total volume of blood.
Blood plasma is clear and pale yellow in colour.
Plasma is composed by : 
 -water ( 90%)
 - dissolved substances ( 10%)

These substances dissolved in plasma include: 
• Food substances - glucose, amino acids and fatty acids. 
• Vitamins and mineral salts from digestion.
• Waste substances - carbon dioxide and urea. 
• Hormones - adrenaline and insulin among others.

Functions of blood plasma

· Transportation of carbon dioxide
· Transportation of waste substances
· Transportation of heat
· Transportation of hormones
· Transportation of antibodies
· Transportation of nutrients

· RED BLOOD CELLS (ERYTHROCYTES)

· They are disc shaped and biconcave. 
· Are made in bone marrow 
· Live only 100-120 days 

Adaptation ( characteristics) of red blood cells 
· Biconcave shape
· No nucleus 
· Have haemoglobine 
· Are very thin cells 

Functions of the red blood cells
· to transport oxygen from the lungs to the body tissues.

        Haemoglobin + oxygen  tissue  oxyhaemoglobin

· transport of carbon dioxide.
· WHITE BLOOD CELLS (LEUCOCYTES) 
         The white blood cells are larger than red blood cells, they are colourless and are fewer in number.
There are two main types of white blood cells:
· lymphocytes 
·  phagocytes. 
Others types of white blood cells are:
· neutrophils,
·  monocytes, 
· eosinophils 
·  basophils.
Function of white blood cells :fight disease germs in the body.

Comparison of red blood cells, white blood cells and platelets
	Red blood cells
	White blood cells 
	Platelets 

	
	Bi-concave disc in shape 
	
	



	Irregular shape
	Cell fragments

	
	Have no nucleus 
	
	



	Have nucleus
	No nucleus

	
	Very many in number. Smaller than white blood cells. 
	



	Fewer than red blood cells. Larger than red blood cells.
	Few in number 
Tiny 

	
	Made in red bone marrow e.g. ribs and vertebrae 
	
	



	Lymphocytes are made in the bone marrow but migrate to lymph nodes
	Made in the red bone marrow

	
	Transport oxygen as oxyhaemoglobin. 



	
	Some destroy bacteria by engulfing and digesting them; 



	
	Responsible for clotting of blood 







8.7 Blood groups and transfusion

Antigens determine the blood type or blood group of a person.

Table : Antigen and blood groups
	
	Antigen present on red blood cell 
	



	Blood group

	A
	A

	B
	B

	A and B 
	AB

	None 
	O



Plasma contains other types of proteins called  antibodies .

Table : Antigens, antibodies and blood groups
	
	Blood group 



	A
	B
	AB
	O

	
	Antigens 



	A
	B
	A and B
	None 

	
	Antibodies 



	b
	a
	None 
	Both a and b




BLOOD TRANSFUSION
Blood transfusion : is the process of putting donated blood into the recipient. 
A blood donor is a person who voluntarily goes to a hospital or a health centre to give blood.
recipient : person receiving the blood.

A blood transfusion may be necessitated by situations such as the following:
• When a person loses too much blood due to an injury
• When a person becomes anaemic due to a disease such as malaria.
• When a woman loses too much blood due to childbirth. 
• A patient may sometimes need a blood transfusion during surgery
Table : showing if donor’s blood is accepted by the recipient
	Donor / recipient 
	O
	A
	B
	AB

	O
	Y
	Y
	Y
	Y

	A
	N
	Y
	N
	Y

	B
	N
	N
	Y
	Y

	AB
	N
	N
	N
	Y



OR                       
                    AB 

A                                               B

                     O
O: Universal donor 
AB : Universal recipient 

Precautions to be considered before a blood transfusion
During screening the doctors test blood for several things including 
• The blood group it belongs to. 
        • The presence of any infective micro-organisms, for example, (HIV); the organisms that cause diseases like syphilis and Hepatitis B and other diseases.

The Rhesus factor 
In some people, another type of antigen is found on their red blood cells. This antigen is called the Rhesus antigen, the Rhesus factor or antigen.
 Individuals with this antigen on their red blood cells are described as Rhesus positive and those without the antigen are said to be Rhesus negative.

8.8 Lymphatic system
The lymphatic system is a network of tubes throughout the body that drains fluid (called lymph) from tissues and empties it back into the bloodstream.
Lymph : fluid that bathes the tissues of organism.

The lymphatic system consists of :
· a fluid (lymph), 
· vessels that transport the lymph 
· organs that contain lymphoid tissue. ( 
· Lymph nodes ( in neck , arm pit ,… )
· Tonsils ( in each side of throat )
· Spleen  ( near stomach )
· Thymus ( at top of breast bone )

Functions of the lymphatic system

i. It is responsible for the removal of interstitial fluid from tissues. 
ii. It transports white blood cells to and from the lymph nodes into the bones. 
iii. It absorbs and transports fatty acids and fats as chyle from the digestive system. 
iv. It transports dendritic cells to the lymph nodes where an immune response is stimulated.

UNIT 9. CELLULAR RESPIRATION

9.1 Role of ATP in metabolism

Respiration: The chemical process by which food is broken down in all living cells to release energy. 
The chemical equation for respiration is as below: 
C6H12O6 + 6O2                         6CO2 +6H2O + Energy

The energy released is trapped in the form of ATP ( adenosine triphosphate ) 

The process of cellular respiration occurs in two phases : 
· Glycolysis , the break down of glucose to pyruvic acid .
· The complete oxidation of pyruvic acid to carbon dioxide and water
Respiration takes place in cell organelles known as mitochondria. 
Energy used by cell is stored in form of ATP.

 

 Energy used by cell is stored in form of ATP.
When energy is needed for any chemical reaction or metabolic activities ( activities within the cell ) the 3rd phosphate bond is broken to form ADP ( Adenosine Diphosphate ) 

                 Energy stored
ADP + P                         ATP 
      Energy released
Cells consume ATP through the following ways; 
• Muscle movement. 
• Growth and cell division. 
• Building larger molecules from smaller ones i.e. proteins from amino acids. 
• Allowing chemical reactions to take place. 
• Absorbing molecules in active transport. 
• Keeping your body temperature constant. 
        • Sending messages along nerves.
9.2 Types of respiration
There are two kinds of respiration
· aerobic respiration:  respiration that requires oxygen in order to take place .
· Anaerobic respiration : respiration takes place in the absence of oxygen.
9.3 Aerobic respiration

The word equation for aerobic respiration is: 
Glucose + oxygen carbon                         dioxide + water + energy 
C6H12O6 + 6O2                                                    6CO2 + 6H2O + energy

Approximately 2900 kJ of energy is released when one mole of glucose is broken down.

Aerobic respiration occurs in living organisms.
9.4 Anaerobic respiration 
Anaerobic respiration takes place in both plants and animals.

Organisms that respire anaerobically are called anaerobes. Examples include anaerobic bacteria and trichomonas.
2categories ( types ) of anaerobes: 
· Obligate anaerobes : they can only respire anaerobically . ex; clostridium 
· Facultative anaerobes : can respire both anaerobically and aerobically . ex; streptococcus bacteria.


Anaerobic respiration in plants

Anaerobic respiration in plants breaks down glucose to carbon dioxide and ethanol. This process is also known as alcoholic fermentation.

Glucose                carbon  dioxide + ethanol + energy 
C6H12O6                             2CO2 + 2C2H5OH + Energy

Alcoholic fermentation takes place only in the cytoplasm and does not take place in the mitochondria.
It produces very little energy because the glucose is not completely broken down to release all the energy contained in it.

Anaerobic respiration in animals

Some animals also respire anaerobically. Ex; Tapeworms,
In mammals, the skeletal muscle cells can also respire anaerobically.
During anaerobic respiration , lactic acid is produced . this stops the muscles from working and cause a cramp. to rid the body of some lactic acid , oxygen is needed.

Oxygen debt

The amount of oxygen required to break down the lactic acid is referred to as oxygen debt.

When glucose is broken down anaerobically in animal cells, only lactic acid and energy are produced. The equations for this reactions are as follows: 
Glucose                         lactic acid + energy 
C6H12O6                     2C3 H6 O3 + energy

Lactic acid is toxic when it accumulates in animal cells. It causes muscle fatigue.

Oxygen debt payment 
Lactic acid + oxygen                 carbon dioxide + water + energy 
Comparison of aerobic and anaerobic respiration 
Aerobic and anaerobic respirations both take place in plants and animals. 
 Difference between anaerobic and aerobic respiration.

	
	Aerobic respiration 
	



	Anaerobic respiration

	
	Requires oxygen to take place. 
	. 



	Does not need oxygen in order to take place

	
	There is complete breakdown of glucose molecule. 
	



	There is incomplete breakdown of glucose

	
	Large amount of energy released from each molecule of glucose. 



	Much less energy released from each molecule of glucose.


	
	The by-products formed are carbon dioxide and water. 
	. 



	The by-products formed are carbon dioxide and ethanol in plants and lactic acid in animals

	
	Occurs in the cytoplasm and in the mitochondrion. 
	



	Occurs only in the cell cytoplasm.




9.5 Applications of anaerobic respiration

Fermentation is the production of ethanol. It occurs when yeast breaks down sugars in the absence of oxygen. Fermentation is used in:

· Bread making
· Brewing
· In the dairy industry
· Sewage treatment plants
· Production of biogas

UNIT 10. SKIN AND HOMEOSTATIC MECHANISMS

Homeostasis : The maintenance of the internal environment of cells under constant conditions  . 

Aspects of the body’s internal environment that need to be kept constant include: 
• Temperature 
• Osmotic pressure 
• Chemical constituents 
       • Level of carbon dioxide
Homeothermic or endothermic or worm blooded animal : maintain body temperature constant. Ex: Birds , mammals.
Poikilotherm or ectotherms or cold blooded animal : its body temperature change according to the environment. Ex: invertebrates, fish , amphibians , reptiles. 
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The skin consists of two main layers. 
· outer epidermis 
·  an inner dermis.

THE EPIDERMIS 
It is the upper layer of the skin. 
The epidermis is made up of three layers of cells :
· cornified layer, 
· granular layer 
·  Malpighian layer.
(i) The cornified layer 
· The cornified layer is the outermost layer in the epidermis.
· It is made of dead cells which form a tough protective outer layer that acts as a barrier against entry of microorganisms. 
· It reduces loss of water and protects the inner cells from mechanical damage.
· Produce keratin ( water proof protein ) 
(ii) The granular layer 
· The granular layer is made of living cells which eventually form the cornified layer.
·  It is the middle layer of cells in the epidermis.

(iii) The Malpighian layer 
· The Malpighian layer is the innermost layer of cells of the epidermis.
· The cells in this layer contain melanin pigment which contributes to the colour of the skin.

     Melanin protects the skin against ultra violet light from sun. 

                      THE DERMIS
· This is thicker than the epidermis
· It contains hair follicles, sweat glands, blood capillaries, nerve endings, lymph vessels, sensory organs and sebaceous glands.          
Functions of the skin 
· Excretion 
The skin eliminates waste substances like traces of urea, excess salts and water through the sweat.

· It acts as a sensory organ
· The skin prevents microorganisms and other foreign materials from entering the body.
· The skin acts as a receptor site
·  Temperature regulation (Thermoregulation)

Thermoregulation : process of regulating the internal body temperature.

The physiological processes involved in regulation of temperature in animals are: 
• Metabolism 
• Shivering 
• Sweating 
• Raising of hair or fur 
       • Vasodilation and vasoconstriction

· How body ( skin ) maintain its body temperature ?
In hot condition :
· Sweating 
· Vasodilation 
· Relaxation of hair erector muscle 
In cold conditions :
· Sweat stops being produced 
· Vasoconstriction
· Contraction of hair erector muscle 
· Increase rate of respiration 

10.2 Controlling the internal environment

Maintaining a constant internal environment involves regulating the amounts of salts, water and glucose.
Regulation of the internal environment is done either by the endocrine glands using hormones or the nervous system.
     
Negative feedback is the process by which the body mechanisms regulate the changing conditions from excesses back to normal or from low extremes back to normal.
A positive feedback on the other end enhances or amplifies an effect by its own influence on the process that gives rise to it.

Diabetes insipidus : is when the pituitary gland releases very little ADH or fails to release it completely . 
Amount of water is regulated by ADH  ( Anti diuretic hormone ) which control reabsorption of water.
10.3 Control of blood glucose level
Blood sugar in human is regulated by insulin and glucagon hormone produced by pancreas 
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Diabetes mellitus 
This is a condition in which the pancreas fails to produce adequate or no insulin.

A person with diabetes mellitus has an abnormally high level of glucose in his or her blood (hyperglycemia). In some cases, the concentration of glucose is too low. This condition is referred to as hypoglycemia. 
Symptoms of diabetes mellitus are: 
• Passing urine frequently 
• Constantly feeling thirsty 
• Dehydration 
• Loss of weight 
• Poor resistance to infections

Good nutritional habits that reduce the risk of diabetes 
• physical Exercise 
• Eating foods that are low in animal/saturated fats. • Avoiding simple sugars. 
• Eating protein sources low in saturated fat: turkey, fish, chicken (not fried). 
• Get vegetable protein that is also high in fibre: beans, portabella and other varieties of mushrooms. 
       • Visit the doctor regularly for medical check ups.

UNIT 11.RESPONSE AND CO-ORDINATION IN PLANTS

11.1 Plant responses
Tropisms :Plant responses that involve growth . 
                 is growth movement toward or away from stimulus 
 Taxis : responses that involve movement.
Positive response: is the response  towards the stimulus, 
Negative response: is the response  away from the stimulus.

Plant responses and their stimuli
	Tropisms 
	Stimulus 

	Phototropism 
	Light

	
	Hydrotropism 
	



	Water

	
	Geotropism (gravitotropism) 
	



	Gravity

	
	Thigmotropism 
	



	Touch

	
	Aerotropism 
	



	Air






Types of plant responses include:

a) Phototropism : is the growth curvature in response to light . 
b) Geotropism : is growth response to gravity
c) Hydrotropism : is the growth movement in response to moisture content ( water )
d) Thigmotropism : is the growth curvature in response to touch or contact .
e) Chemotropism : is the growth curvature in response to chemical concentration .

11.2 Role of auxins in controlling shoot growth
There are five major groups of plant hormones. These are 
· auxins, 
· gibberelins,
·  cytokinins,
·  abscicic acid 
·  ethylene.

Auxins  (Indole Acetic Acid-IAA)

Auxins are produced at shoot tips and root tips.
Function : influence cell division and elongation
Auxin are sensitive to light . they usually move away from light. 
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Auxins are used in herbicides as a weed killer to control unwanted plants.

Auxins and geotropism
Auxins cause positive gravitropism in roots but negative gravitropism in the shoot.




11.3 Other forms of plant responses

Nastic response is a non-directional movement of part of a plant in response to an external stimulus.

Nastic movements are generally caused by changes in the osmotic pressure
Example of plant exhibiting nastic movement: Mimosa pudica


 Differences between tropism and nastic response
	
	Tropism 
	



	Nastic

	
	The direction of movement is determined by the position of the origin of the stimulus. 
	



	The direction of movement is determined by the anatomy of the plant

	
	The movement is in a direction either toward or away from the origin of the stimulus. 
	



	The movement is determined by the position of the origin of the stimulus

	
	Changes that occur are generally irreversible. 
	



	Changes that occur are temporary; they are reversible and repeatable.




UNIT 12. RESPONSE AND CO-ORDINATION IN ANIMALS

12.1 Need for coordination and response in animals
· Stimulus : a change in the external or internal environment . ex: light , pain , smell
· Receptor : part of body that detect a change in environment . ex: eyes , ears , nose,….
· Coordinator : an organ that receives messages from receptors.
· Effector : muscles and glands that bring about responses 
· Response : a reaction to a stimulus by an organism. 

Normal sequence in nervous response :

                                     Sensory neuron                    motor neuron
Stimulus        receptor                          coordinator                         effector                  response  

Coordination system is composed by:
· Nervous system 
· Endocrine system 


12.2 Components of the human nervous system

The nervous system is composed of the following: 
• The central nervous system (CNS) which is made up of the brain and the spinal cord. 
• The peripheral nervous system - which is made up of the peripheral nerves.

The Central nervous system

The central nervous system is made up of :
· brain 
·  spinal cord.
The brain 
The brain is protected by three main structures. 
(i) The skull (cranium) - which protects it externally. 
(ii) The meninges – these are membranes which protect it internally. 
(iii) Cerebral–spinal fluid - this is a shock absorber and it also provides nourishment to the brain. 
The brain is composed of three regions, namely: 
1. The fore brain (Cerebrum and olfactory lobes)

2. The mid brain (Hypothalamus, optic lobes, thalamus and pituitary gland 
3. The hind brain (Cerebellum and Medulla oblongata) 

The brain functions to: 
• Receive impulses from sensory organs and send them to the respective organs 
• Make decisions based on inherited characteristics or past experiences so as to modify behaviour. 
• Help the muscular body balance. 
       • Coordinate the vital body processes like regulation of body temperature, breathing and heartbeat.
The brain is made of two halves known as hemispheres :
· right hemisphere : controls activities of the left side of the body.
·  left hemisphere: controls activities of the right side of the body . 
The outermost part of the brain is called the grey matter. Beneath the grey matter is an inner larger part known as the white matter. 
The brain is covered by three membranes known as meninges :
· Dura matter: outer membrane 
· Pia matter: inner membrane 
· Arachnoid matter : middle layer



12.3 below shows the structure of the brain.
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Parts of brain and their function 
a) Cerebrum

• It is the thinking centre. 
• It is involved in imagination and creativity. 
• It is the memory centre. 
• It is the intelligence centre. 
• It is responsible for personality or character.
             • It is responsible for emotions such as joy and sorrow. 
             • It is involved in voluntary control of body movements such as walking, dancing and jumping. 
• It receives and interprets (sorts out) impulses from the sense receptors.
 
b) Cerebellum
              
• Coordination of body movements. 
• Maintaining body balance and posture. 
       • Ensuring dexterity in fine movements like using hands and fingers to carry out skilful tasks such as playing a guitar, sewing and typing.

c) Medulla oblongata

is to control involuntary responses such as: 
• breathing 
• blood circulation 
• heartbeat, digestion and swallowing

d)  Pons - Works together with medulla oblongata to bring about involuntary activities. 
e) Thalamus – Relays sensory information to other parts of the brain. 
f)  Hypothalamus – Controls secretion of hormones by pituitary glands and so it is involved in homeostatic processes. It also control hunger, thirst and sleep. 
g) Corpus callosum –Composed of axons that connect the left and right hemispheres.
h)  Corpora quadrigemia -Controls movement of head and trunk and have relay neurones for sight and hearing. 
i) Pituitary gland -This is an endocrine gland responsible for the production of many hormones that control other endocrine glands. It is also known as the master gland.

The spinal cord

the spinal cord is an extension of the brain
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The outer parts of the spinal cord contains the white matter and the inner part contains the grey matter.
Spinal cord is covered by meninges
The functions of the spinal cord include: 
(i) Linking the nerves of the peripheral nervous system with the brain. 
(ii) Coordinating certain automatic responses. 
       (iii) Coordinating spinal reflexes.
The peripheral nervous system 
This is a system of nerves that connects the spinal cord and the brain to all other parts of the body.
cranial nerves :The nerves that connect the brain to surrounding parts in the head such as the ear and the eyes are known as. 
spinal nerves :The nerves that connect the spinal cord to surrounding parts of the body such as hands, legs, ribs and abdomen  .


The peripheral nervous system is divided into: 
• Voluntary nervous system which is responsible for the movement of the skeletal muscles .
  • Autonomic (involuntary) nervous system. This is responsible for the involuntary movements in the body like breathing, heartbeat,….

The nervous system carries out the following functions: 
• It perceives the changes around us through our senses. 
• It controls and coordinates all the activities of the muscles in response to the changes outside. 
• It also maintains the internal environment of the body
• It stores the previous experiences as memory that helps us to think and analyse our reactions. 
• It conducts messages between different parts of the body.
12.3 Structure and functions of neurons
Neuron ( nerve cell ) :  is the basic functional unit of the nervous system 
Function of neuron : regenerate and transmit impulse.
3proparties which distinguish neuron from other cells in the body :
· Excitability : respond easily to a stimulus 
· Conductivity : conduct message 
There are three main types of neurones. These are: 
• Sensory neurons (or receptor neurone):  transmit impulse from receptor (sense organ) to the central nervous system (brain or spinal cord). 
• Motor neurons : transmit impulse from central nervous system to effectors (muscle or glands). 
• Intermediate neurons ( or relay neurones.): which connect sensory and motor neurons found in the grey matter
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Function of the parts of a neuron 
· Cell body or soma : contain nucleus and cytoplasm 
· Nucleus : controls activities of the nerve cell
· Cytoplasm : produce energy required to transmit the impulse.
· Dendrites : conduct impulse towards the cell body 
· Axon or cylindraxe: conduct impulse away from cell body to axon terminal 
· Node of ranvier : speed up the transmission of impulse 
· Myelin sheath: cover axon and Dendron 
· Neurilemma : cover myelin sheath 
· Dendrons :  conduct the information gathered into the cell body 
Snapse : is the junction between two neurons.
Function of snapse : provide exchange of impulse from one neuron to other 
12.4 Reflex arcs and reflex actions 
A reflex action : is a rapid and automatic response to a stimulus.
Reflex arc is  the path taken by a nerve impulse in a reflex action.

Spinal reflex: this is a reflex action which involves the spinal cord. It usually occurs in actions which occur below the head s
Cranial reflex :this is a reflex action which occurs in the region of a head and it involves the brain.
Characteristics of reflex actions 
• They occur rapidly. 
        • They occur spontaneously and take a short time.        
       • They are coordinated either by brain or spinal cord. 
       • They are not learned but inborn. 

     There are two types of reflex actions: 
     • Simple reflex action 
     • Conditioned reflex action.
(a) Simple reflex action
During a simple reflex action, an impulse passes  from the receptor to the effector. 
Examples of simple reflex: touching hot object , sneezing
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(b) Conditioned reflex action
A conditioned reflex action : is an automatic rapid action in response to a stimulus which is substituted for the normal or natural stimulus.

examples of conditioned reflex action include: 
• Cycling 
• Walking 
• Swimming 
       • Driving



Antagonistic muscles

The examples of antagonistic pairs are: 
(i) The Quadriceps and the hamstrings in the leg. 
(ii) The Biceps and triceps in the arm

differences between voluntary actions and involuntary actions
	
	Voluntary actions 



	Involuntary actions 


	
	They do not occur spontaneously 
	



	Occur spontaneously

	
	They do not occur very rapidly 
	



	Occur very rapidly

	
	Many neurons are involved 
	



	Only three types of neurons are involved

	
	Responses to stimulus are always varying according to conditions 
	



	Responses to stimulus are normally the same



Autonomic nervous system 
This is part of the nervous system that controls involuntary activities such as blinking. It is made up of two parts: 
• Parasympathetic system ; is important especially during emergency situations.
• Sympathetic system; is important especially during emergency situations.

12.5 Sense organs

Sense organs are organs of the body that responds to external stimuli
5 sense organs are:
· the eyes, 
· ears, 
· tongue,
·  skin 
·  nose.




(A) THE EYE

eye detects and responds to light.
Optic nerve: transmit image from eye to brain. 
External features

The external eye consists of a spherical eyeball which is located in the orbit or socket. 
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Tear gland : secrete tears 
Function of tear :
· keep eye moist 
· wash away dust 
· kill pathogens 
Internal features of the eye 
The internal structure of the eye is mainly composed of three layers: 
• the sclera – outermost layer 
• the choroid – middle layer 
• the retina – inner layer.
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Parts of the eye and  their functions

· The sclera : 
Function :It protects the eyeball and maintains a spherical shape

· Cornea:
·  is the transparent front part of the sclera.
Function: refracts the light towards the retina
· Conjunctiva
Function :covers and protects part of the cornea.
· The choroid layer
Function :- contains numerous blood vessels which supply the retina and the rest of the eye with oxygen and food nutrients.
         - remove carbon dioxide and other metabolic wastes.

· Ciliary body

Function :It produces aqueous humour.
· Suspensory Ligaments 
Function : These attach the ciliary body to the lens and hold the lens in place.
· Lens 
Function: It refracts (bends) light onto the retina.
· The vitreous humour
Function : support and maintain the shape of the eyeball. It also bends or refracts light onto the retina.
· Aqueous humour
Function :It contains blood vessels that supply the cornea and the lens with oxygen and nutrients. The blood vessels also remove wastes.
· Iris
It contains the pigment which gives the eye its colour. 
Its function is to control the amount of light which enters the eye.
· Pupil 
The pupil is an opening or hole in the iris. 
Function :It allows light to enter into the eye.
· Retina 
The retina is the innermost layer of the eye.
Function: Is a place where image is formed .
 Retina  is made up of light sensitive cells called photoreceptor cells and sensory neurones.
 They are of two types of photoreceptor
· the rods 
·  cones. 
The rods have a pigment called rhodopsin which is sensitive to light of low intensity.  Give black and white vision
The cones have a pigment called iodopsin which is sensitive to light of high intensity. Give colour  vision 
· The fovea 
It is also called the yellow spot. This part of the retina contains cones only. 
It is also the only part of the retina sensitive to colour.
· The optic nerve 
Function: carry impulses from the retina to the brain.
· The blind spot 
It is the point where the optic nerve leaves the eye. It is not sensitive to light. This is because there are no photoreceptor cells, rods or cones.
Defects of the mammalian eye and their corrections
The common main eye defects are : 
· short-sightedness 
·  long-sightedness

1. Short-sightedness (Myopia)
A short-sighted person cannot focus distant objects properly. This individual can only focus near objects properly. This is because the light rays of a distant object converge at a point in front of the retina.
This defect is corrected by using spectacles with concave lens.
2. Long-sightedness (Hypermetropia)
A long-sighted person cannot focus near objects properly. This individual can only focus on objects at a distance properly. This is because the light rays of a near object converge at a point behind the retina.
This may be due to the eye ball being too short.
This defect is corrected by using spectacles with convex lenses.

3. Astigmatism
the images are not focused properly on the retina. This defect can be corrected by using spectacles with special cylindrical lens.
4. Presbyopia 
This is the condition in which the image from a near object is focused behind retina. This defect is caused by loss of flexibility or elasticity of the lens.
This defect can be corrected using spectacles with bifocal lens.

5.Colour blindness 
This is a genetic disorder in which certain colours cannot be distinguished by an individual.
This can be corrected by wearing contact lenses for colour and also through surgery.
6.Glaucoma 
This defect is common in old people. Glaucoma is caused by pressure in the eye. 
Glaucoma can be treated with eye drops, pills, laser surgery, traditional surgery. 

(B) THE EAR
Function : hearing and maintaining of body balance and posture. 
The ear is usually divided into three chambers :
· outer ear
·  middle ear 
· inner ear.
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Structure and functions of parts of the mammalian ear (human)
• Outer ear - is composed of:
· the pinna,
·  the external auditory meatus 
·  the eardrum. 
• The middle ear - is composed of :
· the Eustachian tube,
·  hammer, 
· anvil and stirrup, 
· oval window and
·  round window.
• The inner ear - is composed of:
· the cochlea,
·  semi-circular canal 
·  auditory nerve.

a) Pinna : receive or collect sound waves and direct them into external auditory meatus
b) External auditory meatus : conduct sound waves from pinna t eardrum .
c) Eardrum :- receive sound from external auditory meatus
                   - magnify sound
                   - send sound vibration to ossicles
       d) ear ossicle is made of : - Malleus( hammer)
                                                   -incus ( anvil)
                                                   -stapes ( stirrup) 
     Function of ossicles : - receive vibration from eardrum
                                         -amplify the vibration and pass to oval window 
  e) Eustachian tube : connect the middle ear to the pharynx.
  f) oval window and round window : transmit vibration to the cochlea. 
  i) cochlea : is filled with a fluid known as endolymph. The cochlea is involved in hearing.
  j) auditory nerves : transmit impulse from ear to the brain 
  k) semi –circular canal : maintain balance. 
Transmission of sound wave ( mechanism of hearing ) 
· vibrations pass through air in the form of sound waves then reaching the ear,
·  the sound waves are directed by the pinna into the ear tube and then the eardrum.
·  eardrum causes sound waves to vibrate.
·  The vibration of the eardrum causes the ear ossicles, to vibrate. 
·  As these vibrations pass through the ossicles, they are amplified.
·  The last ossicle (the stape) causes the oval window to vibrate.
·  These vibrations are then transmitted to the round window. 
· The vibrating oval window causes the fluid inside the cochlea to vibrate accordingly.
· The sensory cells in the cochlea are stimulated by the vibrations reaching them. 
· They start nerve impulses which are transmitted to the brain via the auditory nerve. 
· On reaching the brain, the impulses are interpreted into sound.

(C)THE TONGUE
The tongue is covered with moist, pink tissue called mucosa.
has Tiny bumps called papillae give the tongue its rough texture.
Functions of tongue : 
· Chewing food 
· Swallowing food
· Used for speech 
The four common tastes buds of the tongue are:
· sweet, 
· sour, 
· bitter 
·  salty.
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(D) THE NOSE
Function of nose : 
· filtering and providing a passage for air on its way to the lungs
· sense of smell. 
the nasal passageways are filled with mucosal respiratory membranes coated in cilia-tiny hair-like cells that act to move waves of mucus toward the throat. These trap inhaled bacteria, dirt, viruses and chemical particles in the mucus.
Olfactory nerve : transmit impulse from nose to the brain. 

(E) THE SKIN

The skin is the largest organ in the human body and has receptors that sense touch.
There are 2 main types of touch receptor: 
• Thermoreceptors: These tell you about temperature.
• Mechanoreceptors: These tell your body about pushing or pulling forces and body movement.
12.6 Hormonal control in coordination
Hormones : are chemical substances produced in one part of the body and bring about responses in another part of the body.
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two hormones involved in coordination. 
· thyroxine 
·  adrenaline
Thyroxine 
Thyroxine hormone is produced by the thyroid glands found at the neck region.
Role of thyroxine 
Thyroxine controls the rate of chemical reactions in the body i.e. the metabolic rate.

Effects of under-secretion of thyroxine (Hypothyroidism)
· If there is a deficiency of thyroxine at birth, this will lead to poor growth and mental retardation, a condition known as cretinism.
·  If the deficiency occurs in an adult, it leads to a condition known as myxedema and can cause goiter. 
Effects of over-secretion of thyroxine (Hyperthyroidism)

· Cause exophthalmic goiter ( swelling of the thyroid glands).
· increased metabolic rate in the body
· excess energy production 


        adrenaline 
Adrenaline is produced by  adrenal glands
Function of adrenaline : is involved in response to danger, anxiety, excitement and emergency.
Over production of adrenaline causes :
• Increased metabolism. 
• Increased conversion of glycogen into glucose. 
       • Increased heartbeat
       • Increased rate of breathing
       • Increased rate of muscle contraction
Underproduction of adrenaline causes :
• Reduced activity 
• Fatigue 
       • Stress and slow response to danger

 Table showing the hormones produced by the endocrine system and their effects
	
	Glands 
	
	



	Hormone produced
	Effects or functions

	
	Anterior pituitary gland 



	
	Thyroid stimulating hormone (TSH) 



	
	It stimulates the thyroid gland to produce the thyroxine hormones. 




	
	
	Follicle stimulating hormone (FSH) 



	
	· It stimulates egg development in the female 

	· Stimulates sperm development in the male. 
· Stimulate the ovaries to produce oestrogen. 







	
	
	Luteinizing hormone (LH) 



	
	· It causes ovulation in the females. 
· Stimulate secretion of testosterone.




	
	
	Growth hormone (GH) 



	
	It stimulates growth 



	Excess in children results into gigantism and under-secretion in children results into stunted growth (dwarfism). 




	
	
	Adrenocorticotropic hormone (ACTH) 



	
	Stimulates lipid breakdown 




	
	Posterior pituitary gland 



	Note: Pituitary gland is the master gland 



	
	Anti-diuretic hormone(A.D.H) vasopressin 



	
	It causes reabsorption of water in the kidney nephrons i.e. osmoregulation. 
Under-secretion results in diabetes insipidus. 




	
	
	Oxytocin 



	
	Cause contraction of the uterus during birth 




	
	Thyroid gland (neck region) 



	
	Triiodothyronine (T3) and Thyroxine (T4) 



	
	Controls metabolic activity 




	
	Parathyroid glands 



	Parathyroid hormone 

	
	It increases iron calcium absorption. 




	
	Stomach 
	



	Gastrin
	
	Stimulates secretion of gastric juice 




	
	Duodenum 
	



	Secretin
	
	Controls secretion of bile and pancreatic juices 




	
	Pancreas (Islets of Langerhans) 



	
	Insulin 



	
	convert glucose to glycogen in case there is an excess. 
Under-secretion results into diabetes mellitus. 




	
	
	Glucagon 
	. 



	It converts glycogen into glucose

	
	Adrenal gland 



	Adrenaline 

	
	flight and fight actions, by increasing heart rate and metabolic rate. 




	
	Ovary (lower abdomen) 



	
	Oestrogen hormone 



	
	It brings about development of female reproductive organs. 
It brings about development of secondary sexual characteristics. 




	
	
	Progesterone 



	
	Controls the menstrual cycle. 
It maintains pregnancy. 




	
	Testis (produced in scrotum) 



	
	Testosterone (male sex hormone) 



	
	Development of male sexual characteristics. 






Functional differences and similarities between the endocrine and nervous systems
 similarities between the endocrine and the nervous system. 
1. Both stimulate responses to specific stimuli. 
        2. Both are involved in co-ordination of body activities.
Functional differences between the endocrine and the nervous systems
	
	Glands Endocrine system 
	



	Nervous system

	
	1.  Uses chemical substances or hormones to relay impulses 
	1. 



	Uses electrical charges

	
	      Hormones transmitted through the blood. 



	2. Iimpulses are transmitted through nerve cells. 


	
	     Hormones reach all parts of the body. 
	3. 



		Nerve impulses are transmitted through nerve cells connected to specific parts of the body.

	
	      Hormones stay longer in the blood.
	4. 



	
Impulses are short lived

	
	M   mostly involved in growth responses and some muscle activity. 
	5. 



	
Mostly involved in muscle contractions and stimulation of hormone secretion.

	
	       Responses are usually slow. 



			
6.        Responses are usually fast.








Application of hormones in food production
· steroid hormones  including natural oestrogen, progesterone, testosterone and their synthetic versions. Are use to increase the animals’ growth rate and the efficiency. 
· recombinant bovine growth hormone (rBGH) which is used in meat and dairy production.

UNIT 13. ASEXUAL AND SEXUAL REPRODUCTION

Reproduction : is the ability of organism to give rise to new ones of their own kind ( offspring )

The two main modes of reproduction are:
· sexual  reproduction 
· asexual reproduction.

13.1 ASEXUAL REPRODUCTION

Asexual reproduction is the mode of reproduction that results in formation of genetically identical offspring from the same parent.
The type of cell division that occurs in asexual reproduction is called mitosis.
Asexual reproduction is important because it is responsible for reproduction in organisms like Mucor, Amoeba, yeast, Rhizopus among others.

Types of asexual reproduction 
The modes of asexual reproduction are:
· binary fission, 
· budding, 
· spore formation 
·  vegetative propagation in plants.
(a) Binary fission
· Organism divide into 2 parts
· It occurs in single-celled organisms like Amoeba, bacteria and Paramecium.
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(b) Budding
· Organism develop a bud and a bud develop into new organism.
· This mode of asexual reproduction occurs in fungi like yeast.
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(c) Spore formation (sporulation).
· Organism produce spore which in under favorable condition grow to new organism. 
· occur in Mucor, Rhizopus, ferns and mosses.
 A spore is a unit of asexual reproduction that may be adapted for dispersal and for survival.
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Asexual reproduction in plants
Vegetative propagation is a form of asexual reproduction in plants, in which multicellular structures become detached from the parent plant and develop into new individuals that are genetically identical to the parent plant.

Examples of vegetative plant parts are: 
(i) cuttings e.g. tea 
(ii) suckers e.g. banana 
(iii) crown e.g. pineapple.

Plant parts used for vegetative propagation
bulbs, 
· bulbs, Examples of bulb crops are onion, garlic .
·  corms, 
· tubers , example include irish potato and yarm. 
· suckers. Examples of plants produced by suckers are banana, sisal and pineapple.

· Rhizomes, Examples of plants with rhizomes are edible canna lily, ginger
	
Artificial propagation
These are ways in which human beings influence the production of a new plant from another so as to get a desired offspring. Does not occur naturally.
Methods of artificial propagation include: 
· grafting,
·  cutting  
· budding.
(a) Grafting 
Grafting is the art of joining two parts of plants together in such a manner that they will unite and
 continue their growth as one plant.
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13.2 Advantages and disadvantages of asexual reproduction in plants

Advantages of asexual reproduction 
1. Less energy is required
2. Can take place in various environments
3. Large quantities of offsprings are produced
4. One parent is required
5. It does not need mobility
       
Disadvantages of asexual reproduction

· no or very little genetic variation
· Organisms are prone to extinction
· no control over the rapid increase of the population of the organisms.
· Easy spread of diseases
      
13.3 Sexual reproduction

Sexual reproduction is a reproduction which involves fusion of gametes from two individual organisms; male and female
gamete : reproductive cell.
Fertilisation is the fusion of male and female gametes.

Advantages of sexual reproduction

1. Offspring produced exhibit variation and improved vigour.
2. There is diversity of offspring from their parents.
3. The only way that a species can evolve is through sexual reproduction.
4.  With each passing generation the genes become better suited to handle environmental and biological issues.
Disadvantages of sexual reproduction 
1. Reproduction rate is slower than in asexual.
2. Genetic recombination may be counter-reproductive.
3. Sexual reproduction also requires more time to produce offspring.
4. Animal offspring require a large amount of parental effort from the day that they are conceived.
Comparison between sexual and asexual reproduction	
	
	Sexual 
	



	Asexual

	
	Two parents are involved. 
	. 



	Single parent is involved

	
	Diploid zygote is formed 



	
	No zygote formation 




	
	Meiosis is essential for gamete formation. 
	



	Mitosis is essential for spore formation

	
	Population numbers increase slowly. 
	



	Population numbers increase rapidly.

	
	It is slow in propagation. 
	



	It is rapid

	
	There is variation in offspring. 
	



	Offspring are identical to parents.

	
	Male and female gametes are produced 



	
	No gamete is produced. 






UNIT 14. SEXUAL REPRODUCTION IN FLOWERING PLANTS.
Flower : reproductive organ of plant.
bisexual flower : A flower which have both male and female structures 
 unisexual flower: a flower which have structures of one sex only.
A complete flower will have all parts while an incomplete flower will lack some parts.
14.1 Structure of a flower
Flowers are made of four main parts: the sepals, petals, stamens and carpels.
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Structure and function of parts of an insect pollinated flower
The outermost part is made up of an epicalyx, followed by calyx, then corolla. 
Finally at the centre is the gynoecium (female parts)which is made up of carpels and androecium(male parts).
Calyx 
The calyx is made up of sepals 
Corolla 
The corolla is made up of petals.
Stamens 
is the male part of the flower known as the androecium.
stamen consist of :
· Anther 
· Filament 
The main function of the stamens: is to produce pollen grains, which contain male gametes.
 Carpels (Pistil) 
is the female part of the flower.
Each carpel consists of : 
· a stigma,
·  a style and
·  an ovary.
14.2 Pollination
Pollination: is a process by which Pollen grain is transferred from the anthers to the sticky stigma.
Wind pollinated flowers
• Flowers that are wind pollinated usually occur in groups called inflorescences on the plant.
• They have light weight
• The stigmas of such flowers are large
• Large quantities of pollen are produced.
There are two types of pollination. 
• Self-pollination 
       • Cross pollination
Self-pollination 
Self pollination :Is the transfer of pollen grain from anther to the stigma of the same plant .
There are two types of self-pollination: 
· autogamy : pollen is transferred to the stigma of the same flower.
· Geitonogamy :  pollen is transferred from the anther of one flower to the stigma of another flower on the same flowering plant.

Advantages of self-pollination
· the wastage of pollen is less.
·  it does not depend on any external career.

Disadvantages of self-pollination
· lack of variation that allows no adaptation to the changing environment
Characteristics of cross pollinated plants 
• Flowers are small and inconspicuous. 
• Non-essential parts are either absent or reduced. 
• The flowers are colourless, odourless and nectarless.
• In case of unisexual flowers, the male flowers are more abundant.
• Pollen grains are light, small and winged or dusty.

• Pollen grains are dry smooth, nonstick and unwettable.
• Stigma is hairy, large, feathery or branched
• Pollen grains are produced in very large number.
Advantages of cross pollination 
• A number of plants are self-sterile
• Cross pollination introduces genetic re-combinations and hence variations in the progeny.
• Cross pollination increases the adaptability of the offspring
• It makes the organisms better fitted in the struggle for existence.
• The seeds produced are usually larger
Disadvantages of cross pollination 
• It is highly wasteful because plants have to produce a larger number of pollen grains
• A factor of chance is always involved in cross pollination.
• Some undesirable characters may be produced during cross pollination. 
• The very good characters of the parent plant are likely to be spoiled.
An agent of pollination : is the means by which the pollen grains can be transferred from anthers to stigma. 
Agents of pollination include :
· insects, 
·  human beings, 
·  birds, 
· wind and
·  water.
2most pollinator agents are : 
· insect 
· wind
Insect pollinated flowers are said to be entophilous.
Wind pollinated flowers are said to be anemophilous.
Characteristics of wind pollinated and insect pollinated flowers
	
	Insect pollinated 



	Wind pollinated 


	
	Flowers have petals that are large and brightly coloured. 



	
	Flowers are small with green bracts. 




	
	Have nectaries with nectar 



	
	No nectar and nectaries 




	
	Are scented 
	



	Not scented

	
	Anthers are small 



	
	Anthers are large 




	
	Small rigid sticky stigmas 



	
	Stigma often feathery and large. 






14.3 Fertilisation and seed formation

When the pollen grain lands onto the sticky stigma it germinates. pollen tube emerges from the grain and quickly grows down the style to the ovary.

[image: C:\Users\Student\AppData\Local\Microsoft\Windows\INetCache\Content.Word\New Doc 2020-04-27_51.jpg]
Process of fertilization in plan
· transfer of pollen grain from anther to stigma
· pollen grain germinates in pollen tube 
· pollen tube burst to release 2 males nuclei 
· 2 male nuclei enter embryo sac
· 1 male nucleus fuses with the egg ( ovum ) to form diploid zygote
· Other nucleus fuses with 2 polar nuclei to form triploid endosperm.
There fore in plant there is double fertilization . 
monocotyledonous seed : is a seed that has one cotyledon. Examples include maize and wheat.
 dicotyledonous seed : is a seed that has two cotyledons.  example, beans and peas.
 The cotyledon or endosperm stores food substances for the growth and development of the embryo during germination.
14.4 Fruits, seed dispersal and germination
Fruit : is a mature fertilized ovary develops .
Seed: is a mature fertilized ovum ( ovule) 
  Fruit has three main functions :
• Its main role is to protect the seed and therefore the embryo. 
• It also acts as a storage for food. 
       • It is important in the dispersal of seeds.
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Fruits can be classified into two main groups;
· dry fruits 
·  succulent fruits. 
Dry fruits are fruits whose pericarp dries up enclosing the seeds. Examples include legumes, maize grains and nuts. 
Succulent fruits include mango, berries, apples and oranges.


Fruit and seed dispersal
Fruit and seed dispersal is the process by which seeds and fruits are spread from the parent plant.
There are several methods of fruit and seed dispersal. 
· physical means, for example, when they are dispersed by wind or water. 
·  biological means, for example, when dispersed by animals like birds, monkeys, humans among others.
· self dispersal. : mechanisms in the fruit eject the seeds.

Importance of seed and fruit dispersal

     • Reduced overcrowding of seedlings
     • Seeds may be dispersed to new areas

GERMINATION
Germination is the development of a seed into a seedling.
There are two types of germination
· hypogeal germination: the cotyledon is left under the ground as the seed germinates.
· epigeal germination : : cotyledon emerges above the ground
Conditions necessary for germination 
1. Water
2. Oxygen
3. Warmth 
Warmth provides optimum temperature for maximum enzyme activity.

UNIT 15. REPRODUCTION IN HUMAN BEINGS

Gonads : reproductive organs 
2 types of gonads: 
· Male gonad ( testes ): Produce sperms
· Female gonad ( ovary ) : produce ovum 
 gametes : sex cells 
 The male gamete : sperm 
female gamete :egg or ovum
 fertilization: fusion of male and female gamete to form a zygote.
15.1 Male and female reproductive systems
The male reproductive system 
The male reproductive system consists of the following main structures. The testes (singular testis), scrotum or scrotal sac, seminiferous tubules, vas deferens (singular vas deferentia), epididymis, urethra, penis, Cowper’s gland, prostate gland and seminal vesicles.
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The male gonads are called testes (singular- testis).
 The testes produce sperm cells and testosterone. 
Testosterone is responsible for secondary sexual characteristics in males.
The two testes are located in a sac of skin called the scrotum
The function of the scrotum is:
· to support and protect the testes. 
·  ensures that the testes are located at a lower temperature than that of the body.

· seminiferous tubules: is where sperm cells are formed
· sperm duct : conducts sperms out of the testes.
· accessory glands  include :
• The prostate gland : secretes mucus and a slightly alkaline fluid that is released during ejaculation.    It also neutralises the acidity of the vagina.
• The Cowper’s glands secrete a clear, sticky slightly alkaline fluid, which cleans the urethra prior to ejaculation.
• The seminal vesicles produce a mucus secretion which aids sperm movement.
The resultant combination of secretions and sperm is called semen.
Function of semen : Keeps sperms mobile and provide nourishment to the sperm
· The urethra conduct urine from the bladder as well as sperm from the vas deferentia out of the male body via the penis at different times.
· Ureter : conduct urine from kidney to bladder .
· Epididymis : store sperms temporaly
Spermatogenesis : is a process by which sperms are produced 
THE SPERM 
A sperm cell comprises of: 
• A head which has an acrosome containing lytic enzymes and a nucleus. 
• The middle piece which contains mitochondria and a single centriole. 
• A tail. 
       • Nucleus
[image: C:\Users\Student\AppData\Local\Microsoft\Windows\INetCache\Content.Word\New Doc 2020-04-27_55.jpg] 
Adaptation of sperms 
1. Long  tail used for propulsion (swimming). 
2. They are produced in large numbers to increase the chances of survival. 
3. Large number of mitochondria helps to provide enough energy needed for propulsion. 
4. The large nucleus helps the sperm cell to carry a lot of genetic information. 
5. The lytic enzymes in the acrosome help to digest the egg membrane to facilitate fertilization.
THE FEMALE REPRODUCTIVE SYSTEM 

The main structures that make up this system are: the ovaries, oviducts or fallopian tubes, uterus, cervix and the vagina.
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The female gonads are the ovaries which produce the egg cells. They also secrete the female sex hormone called oestrogen which is responsible for the female secondary sexual characteristics.
Ovulation: is a process by which egg is released.
The oviducts or fallopian tubes are tubes which lead from the ovaries to the uterus.
 oviduct : is a place where fertilization take place. 
Vulva : Is an opening of the vagina
Uterus : area where the faetus develops 
Cervix : delates and allow passage of baby.
Vagina or birth canal : opening through which the baby passes during birth.

THE OVUM
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The ovum is adapted to its function of being fertilised by the sperm and development of the zygote through: 
• The egg cell is much bigger than the sperm. 
• It has a chemical layer around the outside to stop more sperm getting in.
• It also contains one set of cytoplasm to survive
15.2 The menstrual cycle
Menstrual cycle: is a sequence of changes which occur in the ovary and uterus.
The average length of the menstrual cycle is 28 days. It can however be as short as 24 days or as long as 35 days.
Menstruation : release of blood when fertilization does not occur, uterus lining and the egg are discharged from the uterus. usually lasts for about five days.
Role of hormones in the menstrual cycle
· Follicle-Stimulating Hormone (FSH): This hormone stimulates the development of follicles in the ovary.
· Oestrogen: 
· Stimulate growth and replacement of the uterine lining shed
· triggers the anterior pituitary gland to release Luteinising Hormone (LH).

· Luteunising hormone(LH):  stimulates ovulation and the formation of the corpus luteum.
Ovulation is the release of the ovum from the ovary.

· The progesterone :
· causes further thickening of the endometrium
· maintain pregnancy
High level of progesterone inhibit further secretion of FSH and LH.
Oestrogen and progesterone are secreted by graafian follicle.

15.3 Sex hormones
sex hormones : are Hormones that influence sexually related changes in the body.
Development of secondary sexual characteristics is controlled by sex hormones.
There are three different organs that release sex hormones. These are the hypothalamus, the pituitary gland and the gonads.
· The hypothalamus secretes Follicle Stimulating Hormone (FSH) in females and Interstitial Cell Stimulating Hormone (ICSH) in males.
· In female , FSH stimulates the ovaries to produce oestrogen and progesterone.
    Oestrogen is responsible for the development of the female secondary sexual characteristics.  

· In boys, the interstitial cell-stimulating hormone (ICSH) .It stimulates interstitial cells in testes to secrete testosterone which is responsible for the development of the male secondary sexual characteristics.
Sex hormone include: 
In female ;  FSH , Progesterone and oestrogen 
In male : ICSH and testosterone 
15.4 Fertilisation and implantation
Copulation is the act of having sexual intercourse.
Ejaculation is the time when semen (sperms and fluids) is delivered into the vagina.
Or expulsion of sperm.
The sperms move towards the fallopian tubes (oviduct). Both tubes receive the sperms. Most of fertilisation takes place in the oviduct.
Implantation : is fixation of zygote in uterus 
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KEY 
A — Ovulation 
B — Sperm penetrates ovum 
C — Sperm nucleus fuses with ovum nucleus (fertilisation). 
D, E, F — Cell division of zygote which produces a ball of cells (embryo). 
G, H — The embryo digests its way into the uterus wall and becomes completely embedded.
Process of fertilization in human:
· Copulation ( having sexual intercourse )
· Ejaculation ( semen is derived into the vagina
· Sperm move toward oviduct 
· Sperm reach the egg 
· Fertilization take place Sperm nucleus fuses with ovum nucleus
Zygote     blastocyst     embryo       faetus        baby 
amniotic fluid which plays the following roles: 
• Gives the foetus physical support allowing it to float and move around. 
• Acts as a shock absorber protecting the foetus from mechanical injury. 
        • Lubricates the foetus and prevents it from dehydrating.
15.5 Pregnancy, ante-natal care and birth
Pregnancy is also known as gestation period. This is the period within which the embryo grows and develops into a human being.
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Umbilical cord: - bring necessary material from Mather to embryo
                            - carry waste product from embryo to Mather 

Ante-natal care 
Antenatal care is the care received from healthcare professionals during pregnancy.
Advantages of breastfeeding to a baby 
• Nutrition: Breast milk is the ideal food for a baby.
• Boosting immunity: The baby receives the mother's antibodies to help it fight infection. 
• Less likelihood that the baby suffers constipation and diarrhoea. 
• More  protection  against gastroenteritis, childhood diabetes and allergies.
Advantages of breast feeding to the mother 
• Convenience: There is no need to get up in the night to sterilize bottles.
• Reduction in the risk of the mother contracting early breast or ovarian cancer.
· A speedier return to the pre-pregnancy figure for the mother as breastfeeding helps the womb to contract and also burns up calories. 

UNIT 16. SOCIAL FACTORS THAT AFFECT GOOD HEALTH

Social factors are things and experiences that influence our personality, attitudes and lifestyle. 
Social factors include :
· religion,
·  family, 
· physical status, 
· economic status, 
· education, 
· location, 
· life partners, 
· children 
·  political systems.

Good health  is a state in which a person's body is able to function normally both mentally and physically.

16.1 Factors that affect good health
Good health is influenced by several factors such as:
· good housing, 
· safe food, 
· clean water 
·  hygiene.


16.2 Public health services

Public health services are measures that help to prevent disease, prolong life and promote health of a community.

To improve public health services, campaigns are done on: 
· provision of safe drinking water, 
· safe healthy foods, 
· safer working place and
·  vaccination and control of infectious diseases.
Function of public health services : 
(i) protect citizens from Public and environmental health hazards. 
(ii) Prevent and reduce chronic diseases and injuries. 
(iii) Respond to health emergencies or disease out-breaks like cholera and flu pandemics. 
       (iv) Promote good health habits within the community.
16.3 DRUGS 
Drugs: are substances that influence the physiological processes and affect normal body functions when taken.
Most commonly abused drugs include antibiotics, alcohol, tobacco and marijuana.
Antibiotics
Antibiotics are medicines used to treat or prevent infections or diseases caused by bacteria,
Antibiotics that affect a wide range of bacteria are called broad spectrum antibiotics, for example, amoxycillin and gentamycin.
Antibiotics that affect only a few types of bacteria are called narrow spectrum antibiotics such as penicilin.
Resistance of bacteria to antibiotics 
Antibiotic resistance happens when bacteria change to protect themselves from an antibiotic.
Major causes of antibiotic resistance include: 
• Using antibiotics when they are not needed. 
• Not taking antibiotics at the doses and times that a doctor prescribes.
An antibiotic-resistant bacterial infection could lead to: 
• Having complications of the infection. 
       • Remaining infectious for longer and pass the infection to other people.

Drug abuse or misuse refers to the usage of drugs in a way that is harmful to the body.

Addiction : When a drug user cannot stop taking a drug even if he wants to stop.

ALCOHOL 
Alcohol is a liquid that forms the intoxicating constituent of wine, beer, spirits and other drinks.

Drinking too much alcohol affects many parts of the body. It can be harmful especially to the liver, can develop diseases such as liver inflammation.

Alcohol can affect parts of the brain that control movement, speech, judgement and memory.

TOBACCO

Cigarettes contain nicotine, tar and carbon monoxide. Each of these components has a different effect on the body.

Effects of Tobacco 
(i) Carbon monoxide preventing transportation of oxygen.

(ii) Carbon particles in cigarette smoke cause chronic obstructive pulmonary disease (COPD).

(iii) Nicotine  affects the brain causing a person to be more alert.

(iv) Smoking also greatly increases the chances of one developing coronary heart disease.

MARIJUANA (Cannabis sativa)

It contains chemical compounds including cannabinoids that produce a variety of effects in the body.

Excessive use of marijuana may lead to: 
(i) Decreased concentration associated with difficulty in thinking and learning. 
(ii) Irritation of the lungs with increased risk of developing chronic bronchitis and cancer of the respiratory tract. 
(iii) Decreased sex- drive in some individuals, low sperm count in males and irregular periods in females.
(iv) Intake of Cannabis in large amounts induces hallucinations.
UNIT 17. DECISION-MAKING REGARDING SEXUAL RELATIONSHIPS

17.1 Factors hindering practice of safe sex

Safe sex is defined as a sexual activity by people who have taken precautions to protect themselves against sexually transmitted infections (STIs) such as HIV and AIDS.
Example of STDs ( sexually transmitted diseases ):
· HIV/AIDs
· Gonorrhea 
· Syphilis 
· Hepatitis B

There are several challenges ( factor) that hinder the practice of safe sex including:
· peer pressure,
·  alcohol and drug abuse, 
· misleading information,
·  sex for financial gain 
·  ignorance.

17.2 Strategies for dual protection against both unplanned pregnancies and STIs, including HIV
Contraception : Is a technique used by couple to regulate the number of children born per family.
Dual protection: is the use of methods which will prevent both unwanted pregnancy and STIs
Contraceptives are effectively used to prevent unwanted pregnancies.
 The contraceptive methods include:
· abstinence,
·  sterilisation,
·  norplant,
·  injection, oral contraceptive pill, 
· IUD, 
· male condom with spermicide, 
· female condom, 
· diaphragm or cervical cap,
·  vaginal spermicide alone 
·  natural family planning.
The use of condoms are not 100% effective. This is due to: 
• Sex using a condom may still spread an infection if the condom does not fully cover the infected area.
• A condom may break, particularly if it is not used or stored properly.

Practices for safer sex include: 
• Having sex with only one partner
• Going for Voluntary Counselling and Testing (VCT) regularly
• Be aware that drugs and alcohol may affect your ability to make good decisions.

 Abstinence is the most effective way to prevent both STI and unwanted pregnancy.


UNIT 18. HIV AND AIDS (STIGMA, TREATMENT, CARE AND SUPPORT)

HIV is a sexually transmitted infection just like other STIs.
 It can also be transmitted by: 
· sharing needles,
·  through blood transfusion 
·  from mother to child at birth or during breastfeeding.
· Unprotected sexual intercourse 
18.1 Rights of people living with HIV (PLHIV)
myths, misinformation or ignorance and fear coupled with other reasons have caused many people to falsely believe that: 
• HIV and AIDS is always associated with death. 
• HIV and AIDS is a result of irresponsible behavior and deserves to be punished.
• HIV and AIDS is only transmitted through sexual intercourse,
• One may get infected if they associated with persons with HIV and AIDS.
Rights of PLHIV 
(i) No person living with HIV and AIDS should be discriminated against.
(ii) PLHIV have the right to medical treatment and care from the health facilities. 
(iii) No one can be dismissed from work because they are HIV-positive. 
(iv) No one should be forced to take a HIV test
(v) Children living with HIV and AIDS should be allowed to attend any school.
18.2 Sexuality education and programs promoting positive living with HIV and AIDS

Education programs and campaigns are important in order to reduce HIV and AIDS infection rates.
These vulnerable groups which are more likely to contract HIV and AIDS they include: 
(a) Sexually active youths. 
(b) Sex workers. 
         (c) Men and women who are already HIV-positive and are spreading it to other people by engaging in indiscriminate sexual behaviour.
         (d) Women who are in relationship with partners who are HIV-positive

Public education programs on sexuality aim at encouraging people to: 
• Get tested by visiting voluntary counselling and testing (VCT) centres. 
• Protect themselves against the spread of the virus. 
• Access treatment and care when infected. 
       • Treat PLHIV with the dignity they deserve.

Positive living is a lifestyle adopted by an HIV-infected person in order to live life as fully as possible while slowing progression to AIDS.

Positive living involves: 
(i) Preventing the spread of HIV
(ii) Taking medications as prescribed by the healthcare worker
(iii) Working as their energy allows and avoiding stress. 
(iv) Maintaining a good nutritional status
(v) Getting regular exercise and medical care.

18.3: Support groups and mechanisms for PLHIV

Different people and different institutions can provide some support, but it is important for PLHIV to come together and support one another.

Some of the common needs of PLHIV are: 
• Health and medical supplies and skilled medical services. 
• Counselling to reduce isolation and promote acceptance. 
• Community support groups to provide a safe place where feelings and advice can be shared. 
• Spiritual support such as prayer groups and home visits by religious leaders. 
• Social acceptance to help them feel welcome by visiting them and treating them like friends. 
• Physical care such as bathing, cleaning their homes
• Safe clean water
• Accurate information about HIV and AIDS.

Support groups can be set up for many different reasons. Here are a few: 
• To provide emotional support
• To provide information for its members so that they can understand the disease
• To draw strength and share information from other members, experiences. 
• To educate people about antiretroviral (ARV) medication
In Rwanda several organisations offer support for PLHIV, for example: 
(i) AIDS Healthcare Foundation (AHF)
(ii) INACOS (INitiative des Amis COmbattant le SIDA)

UNIT 19. SEXUAL BEHAVIOUR AND SEXUAL RESPONSE
sexual behaviour : is Any activity that induces sexual arousal.
Human sexual behaviour is determined by two main things:
· genetic pre-disposition  
·  the degree of influence exerted by the society on an individual in expressing their sexuality.
19.1 Common sexual behaviours

Common sexual behaviours include: 
(i) Self-masturbation
(ii) Sexual activity between a male and a female is mainly vaginal but in rare cases, anal sex involved.
(iii) Sexual activity may also occur between persons of the same sex,
(iv) Group sex
(v) Non-penetrative sexual activity is a low risk sexual activity that involves kissing and touching.
(vi) Transactional sex activity involves exchanging money, goods

19.2 Prevention of unintended pregnancies and HIV and AIDS

(a) Abstinence 
Abstinence is the self-restraint from sexual activity.
abstinent is the only sure way of preventing unintended pregnancy and STIs,
(b) Use of contraceptives 
Contraceptives are methods or devices used to prevent pregnancy
contraceptives include:
· condom , 
· diaphragm,
·  IUD, 
· pills, 
· implants 
· injections 

19.3 Communication skills in consensual and safe sex

 Effective communication between partners is important in maintaining positive relationships and ensuring that people do not engage in sexual activity they might be uncomfortable.

UNIT 20. GENETICS
Genetics is a branch of science that deals with the study of inheritance and variation of characteristics in individuals.
inheritance : The transmission of genetic information from generation to generation .
variation : observable difference in organisms of the same species.
Gregory Mendel - an Australian monk carried out the first ever investigations on inheritance of characteristics. For this reason he is referred to as the 'father of genetics'.

20.1 Inheritance and key terms used in genetics
Common terms used in genetics
· Gene : a portion of DNA that is responsible for synthesis of a polypeptide (protein).

· Trait: is the characteristic shown by an organism i.e. the characteristic of an individual e.g. red, tall, blood group, etc.

· Chromosomes :are threadlike structures of nucleic acids and protein found in the nucleus of living cells carrying genetic information in the form of genes.

· allele : means different forms of the same gene.
· A dominant allele is the allele that influences a characteristic to develop in an individual over another allele. 
· A recessive allele is the one that cannot influence a characteristic to develop in an individual in the presence of the dominant allele.
The dominant allele is usually represented by a capital letter while the recessive allele is represented by a small letter.

· Genotype is the genetic constitution or genetic make up of an organism.
The genotype is always denoted by use of letters.
The letters used are in ‘twos’ or in ‘pairs’. For example, BB, Bb or bb are three different genotypes
When two alleles in a genotype are similar, the individual is said to be homozygous or true breeding
· Homozygous : Gene pair having identical alleles in both copies. Ex: BB or bb
· Heterozygous : Gene pair having different alleles in both copies. Ex: BB
If the two alleles are different, the individual is said to be heterozygous
· Phenotype is the outward or physical appearance of an organism.
The phenotype of an individual is expressed in words. Black fur and white fur are examples of phenotypes



Table 20.3: Genotype and phenotype
	Genotype 
	Phenotype 

	BB
	Black 

	Bb
	Black 

	bb
	White 



· Locus is the exact position or location of a gene on a chromosome.
· Haploid refers to half the number of chromosomes in the body cell.
The haploid cells include the sperms and eggs (ova).
· Diploid refers to the nucleus of a cell that has its chromosomes in the homologous pair.
Diploid cells include all the somatic (body) cells.
· First generation refers to the offsprings that are produced after crossing the parental genotypes. It is abbreviated as F1 generation.
· Second generation refers to the offspring produced by the crossing of the F1 generation. It is abbreviated as F2 generation.
· Hybrid refers to the offspring produced by crossing two individuals with contrasting characteristics. 
· Parents are individuals that form the starting point of a breed.

20.2 Monohybrid inheritance
Is the studied of inheritance of only one pair of contrasting characteristics.
Mendel’s first experiments involved monohybrid crosses only.
He crossed between pure tall plant and  pure dwarf plant 
The fertilisation process that was involved is as shown in the following cross diagram.

Parental phenotype :                Tall                   and                  Dwarf

Parental genotype   :                 TT                    X                      tt
Gametes                                       T , T                                        t,  t 
Genetic diagram or punnet square 
	
	T
	T

	t
	Tt
	Tt

	t
	Tt
	Tt




F1 genotype : 4 Tt
F1 phenotype: 4 Black 
Mendel then allowed the flowers of F1 generation plants to undergo self-pollination and fertilisation.
F1 X F 1 : F2 ( Second generation )

Parental phenotype :                               Tall                                          Tall

Parental genotype :                                    Tt                                            Tt

Gametes                                                       T  , t                                      T  ,   t

Punnet square :                
	
	T
	t

	T
	TT
	Tt

	t
	Tt
	tt


        
F2 genotype : 3 TT , 1 tt
The genotypic ratio:    TT : tt
                                      3  : 1
Or 1TT : 2Tt : 1 tt.

F2 phenotype : 3 tall and 1 Dwarf   
The phenotypic ratio is written as 3 Tall : 1 Dwarf. 
dominant allele is the one that expresses itself in the phenotype.  
recessive allele will not express itself.          
incomplete dominance :
Co-dominance on the other hand is a condition in which both alleles of a gene pair in a heterozygote are fully expressed, with neither one being dominant or recessive to the other. 
Example of co-dominance is seen in the inheritance of ABO blood groups. 

Table 20.6:The relationships between genotypes in blood groups 
	
	Possible genotype 
	
	



	Antigen formed on red blood cell
	Blood group

	AA
	A
	A

	AO
	A
	A

	BB
	B
	B

	BO
	B
	B

	AB
	A and B       
	AB

	OO
	None
	O



Table 20.7: Genotypes for ABO blood groups
	
	Genotypes 
	



	Phenotypes (Blood group)

	IA IA
	A

	IA AO
	A

	IB IB
	B

	IB IO
	B

	IA IB
	AB

	IO IO
	O



For instance, if a man who is homozygous for blood group B, genotype IB IB, marries a woman who is blood group O, genotype IO IO, all their children will have blood group B.

Parental genotype        IB   IB                                      IO    IO
Gametes                       IB  ,  IB                                    IO ,   IO 
	
	IB
	IB

	IO    
	IB IO    
	IB IO    

	IO    
	IB IO    
	IB IO    



Offspring genotype : 4 IB IO    
Offspring phenotype : 4 blood group B 

20.4 Inheritance of sex in humans	
In humans for instance, there are 23 pairs of homologous chromosomes.
The 22 pairs of chromosomes that determine body characteristics are called autosomes. The two chromosomes that form the 23rd pair are called sex chromosomes.
the sex chromosomes are separate as X and Y.
Genes on the sex chromosomes are described as sex-linked genes. 
If the genotype is XX, the individual develops female characteristics. The sex of the individual is therefore female. 
If the genotype is XY, the individual develops male characteristics. The sex of the individual is, therefore, male.
The following examples show a cross between a male and a female. 
Parental genotype                                  Male                                Female 
Parental genotype                                  XY                    X                   XX
	
	X
	Y

	X
	XX
	XY

	X
	XX
	XY



the female produces gametes that always have the X-chromosome. The female is therefore said to be homogametic.
the male produces gametes that have an X-chromosome and others that have a Y-chromosome. The males are therefore said to be heterogametic.
20.5 Sex linkage
Linked genes : genes located on the same chromosomes
Unlinked genes : genes located on different chromosomes 
linkage : The location of genes on the same chromosome.
genes that are found on the sex chromosome are said to be sex-linked genes.
Haemophilia 
Haemophilia, also known as the bleeder’s disease, is a sex-linked trait where the normal allele for blood clotting is replaced by a defective recessive allele.
The allele is located on the X chromosome. Therefore the condition occurs more in males than in females.
In females, the possible genotypes are XH      XH     ,  X H   Xh     and Xh Xh.
XH      XH     ,  X H   Xh     :  normal female.
Xh Xh : haemophiliac female

XH Y : Normal male 
Xh Y : Haemophiliac male. 

The heterozygous female (X H   Xh   ) is also referred to as a carrier.

Table 20.8: Relationship between genotypes and inheritance of haemophilia
	
	Possible phenotype 
	
	



	Clotting factor
	Phenotype

	XH      XH
	Normal 
	Normal female 

	X H   Xh     
	Normal 
	Normal female 

	Xh Xh
	Defective 
	Haemophilic female

	XH Y
	Normal 
	Normal male

	Xh Y
	Defective 
	Haemophilic male 



In a case where a haemophilic male marries a normal female; all girls will be carriers while the boys will be normal.
	
	Male / Female 



	Xh
	Y

	XH
	XH Xh
	XH Y

	XH
	XH Xh
	XH Y



Colour blindness
This is the inability of a given individual to distinguish red from green colour.
The dominant allele is expressed with a capital C while the allele for abnormal colour vision (colour blindness) is expressed with a small letter c.

Table 20.9: Relationship between genotype and inheritance of haemophilia
	
	Genotype 
	



	Phenotype

	XC XC
	Normal female 

	XCXc
	Normal female 

	XcXc
	Colour blind female

	XCY
	Normal male

	XcY
	Colour blind male



If a man with normal colour vision marries colour blind woman and they have children, then the possible genotypes would be:
	Male / female 
	XC
	Y

	Xc
	XC Xc
	XCY

	Xc
	XC Xc
	XCY



all boys will be colour blind but half of the girls will be colour blind while the other half carriers.


UNIT 21. GENE TECHNOLOGY

Gene technology is the direct modification of the chromosomes of an organism.
Biotechnology refers to productive application of Biology in research and industry to maximize output.
21.1 Genetic engineering ( gene technology)
Genetic engineering: is a biotechnological application where useful DNA or genes of organisms are manipulated according to the requirement.
In genetic engineering, an identified gene of an organism that is responsible for a certain function is isolated and introduced into another organism.
The organism to which the gene has been introduced is called the genetically modified organism (GMO).
The introduction of foreign genes into an organism’s gene makeup (genome) is performed through the techniques of Recombinant DNA Technology (RDT).
Genetic engineering in vitamin production
Vitamins are essential as nutritional components and are indispensable for the maintenance of many metabolic processes. They cannot be synthesised in the human body and have to be therefore taken up in sufficient amounts from food.
There are various methods for production of vitamins: 
· chemical synthesis, 
· biotechnological methods with the help of microorganisms,
·  extraction from plants or herbal material.
Genetic engineering in pest resistance crops
plants that are as a result of genetic engineering are called transgenic plants.
examples of genetic engineering
	
	Example 
	
	
	



	Gene donor
	Gene receiver
	Benefit

	
	Golden rice 
	
	



	Carotene gene from carrots
	Rice
	
	People lacking vitamin A in their traditional diet can make the vitamin if they eat genetically modified ‘golden’ rice. 




	
	Insect resistance 
	
	



	Resistant gene from bacteria
	Maize and cotton
	
	Confer resistance to insect pests. 




	
	Weedkiller resistance 
	
	



	Resistant gene from plant
	Soya beans
	
	Genetically modified soya beans can be sprayed with weedkiller and remain unaffected, so only weeds are killed. This increases yields of soya. 







Genetic engineering and Herbicide Resistance
Herbicide resistance is the ability of a plant to be unaffected at any feasible rate of herbicide application.
21.2 Advantages and disadvantages of GMOs
Advantages of genetically modified crops 
1. Crops are more productive and have a higher yield.
2. Offer more nutrition and flavour.
3. They eliminate allergy-causing properties in some foods.
4. Inbuilt resistance to pests, weeds and disease.
5.  The crops can withstand extreme and fluctuating weather conditions.
6. More crops can be grown on relatively small pieces of land.
7. Foods are more resistant and stay ripe for longer

Disadvantages of genetically modified crops 
1. Gene pollution cannot be cleaned up.   
2.  Genetically engineered crops can cross-pollinate related weed species, passing on their ability to survive the application of weed killers.
3. Some genetically modified seeds are engineered so that plants cannot reproduce their seeds.
4. They can pose significant allergic risks to people.
5. Genetically modified foods are observed to have unnatural tastes compared with the ordinary foods


	
UNIT 22. VARIATION AND ADAPTIVE FEATURES
22.1 Variation
Variation  refers to the differences within the observable and non observable characteristics in a given species of organisms.

Factors which cause Variation among organisms of the same species :
• Separation of chromosomes during gamete formation and crossing over during meiosis. 
       • Mutations which is the sudden changes in the structure
• Sexual reproduction where a zygote is formed by gametes of two parents with varied features. 
       • Environmental characteristics
      • Characteristics are known to develop with age.
There are two main types of variation, namely;
· genetic variation 
· phenotypic variation.

Genetic variation

Genetic variation : differences amongst organisms of the same species caused by the differences in the genes they inherit from their parents.
             Phenotypic variation 
Phenotypic variation is the variability in phenotypes that exist in population. Is due to inheritance gene and environmental factors. 
Phenotypes can be caused by genes, environmental factors, or a combination of both.
The external environments that can bring about phenotypic variation include: 
• climate 
• diet 
• physical accidents 
• culture 
       • lifestyle

Comparison between genetic variation and phenotypic variation
	
	Genetic variations 
	



	Phenotypic variations

	
	Are due to genes 
	



	Are due to environmental factors e.g. food, climate and diseases

	
	Reappear in offsprings 
	



	Cannot reappear in offsprings

	
	Mainly unchangeable 
	 



	
	Mainly unchangeable 
	Sometimes changeable in a lifetime 







22.2 Continuous and discontinuous variation

 type of genetic variation.

· Continuous variation and 
· discontinuous variations 
Continuous variation

Some variations in individuals in a given species show many slight differences in a given characteristic. The differences range from one extreme end to another with many intermediate forms in between.

Continuous variations are controlled and influenced by environment

Some examples of characteristics that show continuous variation are listed below: 
• Height 
• Weight 
• Stem diameter in plants 
• Length of leaves 
• Length of internodes in plant stems 
• Skin colour in humans

Discontinuous variation 
Some characteristics in a given species show definite or distinct differences; there are no intermediates.

This type of variation which shows clear-cut and sharp differences amongst organisms over a given trait is called discontinuous variation.

Examples of discontinuous variation
	
	Characteristic trait 
	



	Variation

	
	Leaf venation 
	



	Parallel or network

	
	Sex 
	



	Male or female

	
	Rhesus factor 
	



	Positive or negative

	
	Blood groups 
	



	A, B, AB or O




Summary of the differences between continuous and discontinuous variation
	
Continuous variation 
	Discontinuous variation

	
Show no clear-cut distinction 
	
Show no clear-cut distinction Show clear-cut distinction

	
Show intermediate between two extremes 
	No intermediate form

	
Character influenced by environment 
	Character not influenced by environment




22.3 Mutations
Mutations are alterations to a DNA sequence resulting into the formation of new alleles.
Function of Mutations 
· tools of evolution, 
· aiding in the development of new traits, characteristics, or species.
There are two types of mutations:
1. Gene mutation which occurs as a result of altering the chemical structure of genes.
2. Chromosomal mutations which involve changes in structure of a chromosome or a change in the number of chromosomes in a given individual.
Genetic disorder caused by gene mutation :
- albinism 
- haemophilia 
- colour blindness 
- dwarfism 
Mutations can be caused by: 
a) The DNA failing to copy accurately.
b)  External influences such as exposure to specific chemicals or radiation.




22.4 Adaptive features
Adaptive features are inherited characteristics that allow an organism to both survive and reproduce in its environment.
Xerophytes are plants that survive in very dry regions.
Examples of xerophytes include cactus, euphorbia , acacia and aloe vera.

Xerophytes have the following adaptations to prevent water loss :

• Smaller leaves to reduce the rate of transpiration.
• A densely-packed spongy mesophyll layer to provide less surface area
• Controlled opening and closing of stomata so that fewer gases can escape.
• A thicker waxy cuticle on the outer surface of the leaf.
• Hairs on the surface of the leaf, and especially around the stomata, which trap humid air

Hydrophytes are plants that are well adapted to survive in or on water logged areas. Examples include lotus, seaweeds and water lily

Hydrophytes have the following features to increase water loss: 
• The epidermal layer has little cuticle,
• The vascular bundles are often greatly reduced. 
• The root system is very much reduced
• In some aquatic plants the stems are long, slender, soft and spongy
• Stomata are mostly found only on the upper surface of the leaf.
UNIT 23. NATURAL AND ARTIFICIAL SELECTION

23.1 Natural selection
Natural selection is a process whereby organisms with favourable characteristics survive and produce more offspring than organisms with less favourable characteristics.
There is 2 Types of variation in the characteristics of the species.
· beneficial or favourable variations.: variations that enable the organisms to compete effectively
· non-beneficial variations :The variations that do not enable an organism to compete effectively.

The beneficial variations are referred to as adaptations. 
An adaptation is an inheritable characteristic that improves the organism’s chances of survival in an environment.

 Charles Darwin studied this phenomenon of natural selection which later came to be called    Darwin’s theory of natural selection.

theory which says that “ members of a species compete with each other for resources and that individuals that are better adapted to their lifestyle have a better chance of surviving to reproduce. “
Natural selection causes evolution.
Evolution occurs slowly and continuously over millions of years by natural selection. 
Other sources of variations that contribute to natural selection in a species include: 
• Mutations. 
• Recombination of genes as a result of sexual reproduction. 
• Migration of individuals between populations which leads to introduction of new genes in the population.
An example of natural selection is exhibited by: 
I. The peppered moth, (Biston betularia). 
There are two types of such moths which vary in body colour. These variations in colour are: light body colour and dark body colour.

II. Resistance to drugs, pesticides and antibiotics by disease causing microorganisms.
23.2 Artificial selection
Artificial breeding, also known as selective breeding, is a process in the breeding of animals and in the cultivation of plants by which the breeder chooses to perpetuate only those individuals having certain desirable inheritable characteristics.
Advantages of artificial selection 
i) It creates new desirable traits for plants and animals. 
ii) Animals can produce a lot of products. 
iii) Farmers and breeders can attract a lot of consumers by selling their plants and the products produced by animals in their new desirable trait. 
iv) Artificial selection rules out weakness and disability.
Disadvantages of artificial selection 
i) If there is an environmental factor occurring on plants and animals that were domesticated through artificial selection, there will be a higher possibility of extinction.
ii) With artificial selection, the society will be highly competitive.
iii) This is very expensive
iv)  it can cause mutations or produce new problems.
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Fig 15.5: Structure of the sperm
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UNIT 1.


INTERDEPENDENCE AMONG ORGANISMS IN AN 


ECOSYSTEM


 


1.1


 


Meaning of intraspecific and interspecific interactions in organisms


 


Interdependence


 


: is mutual dependence between organisms.


 


There are two types of dependencies( interaction ):


 


 


Ø


 


intraspecific interaction


: is dependence between organisms of the same species


 


Ø


 


interspecific interaction


 


: is dependence between organisms of different species.


 


1.2


 


Intraspecific relationships


 


         


Examp


le, 


In lions


 


the females are the hunters while the males are required for protecting  


the family.


 


two types 


of 


In


traspecific relationships are


: 


 


Ø


 


Competition interaction and 


 


Ø


 


cooperation interactions.


 


(a)


 


Competition 


 


Competition


 


is a relationship that occurs b


etween two organisms either of the same species 


or different species that require or use the same resources (  food, space, water and shelter )


 


types of competition :


 


Ø


 


Intraspecific competition :


 


competition between organisms of the same species . 


example , male animals of the same species compete for female animals


 


Ø


 


Interspecific competition :


 


is completion between organisms of different species . 


example; zebra and gazelles compete for grass. 


 


 


 


   


Competition is healthy because


 


it can lead to the death of the weaker organisms that can not 


compete.


 


(b)


 


Cooperation


 


 


This is a kind of interaction in which organisms of the same species live together and 


share work between themselves.  


 


Example:


 


cooperati


on can be found in ants , termites , bees ,…..


 


 


Importance of cooperation 


 


Ø


 


Helps organisms to achieve a certain task easily as a group


 


Ø


 


Organisms can guard themselves against predator


 


Ø


 


It is easily for them to identify danger


 


        


1.3  Interspecific relat


ionships


 


Types of interspecific relationship :


 


·


 


Parasitism
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