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ECOLOGY 

 Ecology is the study of how living organisms interact with each other and with 

their environment. 

Terms used in Ecology 

1. Biosphere: This is the part of the earth and atmosphere inhabited by living 

organisms  

2. Organism: This is a living thing i.e. a plant or an animal. 

3. Environment: This is the immediate surroundings of an organism. 

4. Habitat: This is a specific place in the environment where an organism lives. 

Example  

a)  Aquatic habitats: - swamps, river, lakes, ponds, seas, oceans. 

b) Terrestrial habitats: - forests, grasslands, desert, soil. 

5. Ecological niche: This is the position an organisms occupies and role it plays 

in a habitat. 

6. Population: This is the total number of organisms of the same species in a 

given area at a particular time. 

Example : The lions in a national part. 

7. Community: This is a collection of all the organisms of different species which 

lives and interact in the same habitat.  

8. Ecosystem: This is a natural unit in the environment consisting of living and 

non- living components interacting together in harmony. 

THE ECOSYSTEM  

 An ecosystem is a natural unit in the environment consisting of living and non-

living components existing together in harmony. 

Examples of ecosystem 

- A Grassland. The plants (living component ) use the sunlight, water and carbon 

dioxide (the non-living components) to make their own food  

- A pond 

- A lake 

- A single tree 

COMPONENTS OF AN ECOSYSTEM 

 An ecosystem consists of two main components namely:  

1. The living component/Biotic component 

2. The non- living component/Abiotic component  
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BIOTIC FACTORS 

 These are factors related to life or are simply living factors. 

They include:  

- Competition  

- Predation  

- Parasitism  

- Symbiosis 

- Man’s activities  e.g. agriculture  

ABIOTIC FACTORS  

 Abiotic factors are the non- living components of an organism’s habitat. 

Examples  

- Temperature      - Oxygen concentration 

- Rainfall      - Water currents  

- Light intensity     - Altitude  

- Wind speed and direction    - pH 

TROPHIC LEVELS  

 A trophic level is a stage in a food chain at which organisms obtain food in the 

same way. 

 Organisms in ecosystem may be grouped into trophic or feeding levels 

depending on the way they feed 

Forms if trophic levels  

1. Producers  

These are organisms that make their own food from substance like 

 Carbon dioxide and water. 

- There are found at the first trophic level 

Examples: green plants, some bacteria and algae 

NB.  

    Organisms which cannot make their food but feed on other living   organisms are   

     called consumers 

 

2.   Primary consumers  

        These are organisms that eat the producers. They are herbivores. 

         They are found at the second trophic level 

         Examples: zebras, cows, grasshoppers, insects, rodents, birds, water flies, crabs. 
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3.  Secondary consumers  

 These  are organisms that eat primary consumers.  

They are found on the third trophic level  

They are carnivores such as lions, dogs, lizards, toads, chameleons, tilapia, chicken 

4. Tertiary consumers  

 These are organisms which feed on the secondary consumers.  

They are found on fourth trophic level 

Examples: Hawk, snake, wild cat, Nile perch, eagle, python.  

Decomposers  

 These are organisms that break down dead organic matter and release 

materials which are recycled in the ecosystem. 

Examples: bacteria and fungi. 

Note 1: Animals that feed on dead remains are called scavengers e.g. vultures. 

        2: Animals that eat the detritus such as dead leaves, dung are called detritivores 

e.g. earth worms, dung beetle larvae.  

ENERGY FLOW IN AN ECOSYSTEM  

 All energy in the ecosystem comes from the sun.  

 Most of sun’s energy is lost through radiation to the atmosphere or reflected by 

clouds. Only about 1% is available for autotrophs. 

 Green plants (producers) trap light energy from the sun in the process of 

photosynthesis and convert it into chemical energy which is stores in plant food.  

Primary consumers eat plant to obtain energy  

Secondary consumers eat primary consumers to obtain energy 

Tertiary consumers eat secondary consumers to also obtain energy 

 At each trophic level organisms die, the energy in dead organisms is used by 

decomposers which break down organic matter in dead organisms to obtain energy. 

 

NB: at each trophic level a large amount of energy is never transferred to the next 

feeding level because it is lost in the following ways:  

- Some energy is lost through respiration. 

- Some energy is lost through in excretion  

- Some energy is lost in the inedible parts of organism. e.g. bones. 

- Some energy is lost in egestion of undigested material   
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FEEDING RELATIONSHIPS  

 Feeding relations can expressed as food chains and food webs  

 

FOOD CHAINS  

 This is the sequence of organisms which represents the ways in which food 

energy is transferred from a producer to consumers. 

 Food chains are drawn starting with the producer. Then primary, secondary 

and tertiary consumers are connected by arrows which point from the organisms 

being eaten to one eating it. 

Examples of food chains  

1. Grass                      grasshoppers  

2. Green plants                   grasshoppers                  chicken  

3. Grass               zebra                lion  

4. Grass                    termites                             lizards  

5. Green plants             termites              guinea fowl 

6. Green plants                     caterpillars                    chicken  

7. Grass                  Grass hoppers                    hen                           wild cat  

8. Algae               mosquito larvae                tilapia                   Nile perch  

9. Algae              water fleas                 tilapia                Nile perch  

10. Green plants                   moths                 praying mantis                 lizard  

NB. The organism at the end of a food chain; receives the least energy; because 

some energy is lost as it is transferred from one trophic level to another. 

What happens when one organism is removed from the food chain  

Qtn. What happens to the population of other organisms if the hen was removed 

from the food chain below 

Grass               Locust             Hen                 Man             Lion  

- The population of locust would increase because they are not being fed on  

- The population of grass would decrease because they are being eaten heavily by 

many locusts. 

- The population of man would decrease because he lacks food and at the same 

time he is being eaten by lion. 

- The population of lion would decrease due to lack of food. 

FOOD WEB 

 A food web is a feeding relationship which shows organisms and their 

alternative food sources.  
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A food web is made up of many different interconnected food chain. 

 

Example 1.  

 In an ecosystem, hawks feeds on rat and lizard. Lizard feed on grass hopper. 

Snake feeds on lizard, rat, grass hopper and rabbit. Grasshopper, rat and rabbit feed 

on green plants.  

Draw a food web to show a feeding relationship of all the organisms. 

                                                     Hawk 

                                                

      Snake                                                                 lizard 

                                              Rat  

  

                                                                      

          Rabbit                                                             grass hopper 

                                                                                                                                                        

                Green plants 

Example 2. 

The following organisms exist in an ecosystem: algae, mosquito larvae, crocodile, Nile 

perch, Tilapia. Show the feeding relationship that exists between all these organisms 

in the ecosystem. 

 

                                                     Crocodile  

 

       Tilapia                                  Mosquito larvae                           Nile perch  

 

                                                       Algae  

NB. In food web, the lines can cross each other. 

Advantages of  a food web  
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Reduces competition since organisms have alternative sources of food  

Enables organisms to exploit several habitat 

Revision questions  

1. a) Define the following terms; 

(i) A habitat  

(ii) An ecosystem 

a) Use the following organisms to construct a food web showing their feeding 

relationship:-  

Chameleon, moth, grasshopper, herbivorous, bug, praying mantis, predatory 

bug and plants.  

b) Name the trophic level to which each of the following belong.  

i) Plants  

ii) Praying mantis  

iii) Grass hopper  

2. In an ecosystem, eagles feed on chickens,  lizards,  termites, caterpillars and 

grass hoppers.  Caterpillars, termites, and grass hoppers feed on green plants.  

a) What is an ecosystem  

b) i) Construct a food chain showing the feeding relationship between termites, 

eagles, green plants and chickens. 

ii) which organisms in the food chain receives the least energy in the food 

chain in b)i). explain your answer. 

c) Construct a diagram to show the feeding relationship between all the 

organisms in the ecosystem above.  

d) Name the trophic level to which each of the following organisms belong. 

i) Chickens  

ii) Termites  

iii) Green plants  

iv) Eagles  

3. Define the following terms;  

i) Population 

ii) Niche  

b)the following organisms live in a national park of Uganda: Bush rats, guinea 

fowl, hawk, grass hopper, Uganda kob, and grass 

i) show the feeding relationship that exists between these organisms. 

ii) What name is given to feeding relationship in b(i) above. 

c) What organisms in the relationship are: 

i) Primary producers  

ii) Primary consumers  

iii) Secondary consumers 

d) Suggest what would happen if Uganda kobs were remove from the park.  
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ECOLOGICAL PYRAMIDS  

 These are ways of showing feeding relationship of organisms in the food chain 

or food web using horizontal bars   

How a pyramid is drawn  

 Horizontal bars are drawn to represent the different trophic levels.  

The bottom bar represent the producer; followed by primary consumer;  then 

secondary consumer; and then tertiary consumer. 

Types of pyramids  

 There are three types of pyramids;  

1. Pyramid of numbers  

2. Pyramid of Biomass  

3. Pyramid of energy. 

PYRAMID OF NUMBERS  

 This is a pyramid which shows the number of organisms present at each 

trophic level.  

 In the pyramid of number, there is a gradual decrease in the number of 

organisms at each trophic level from the producer to consumers. 

Example: construct a pyramid of number using the information in table below. 

Organisms Number of organisms 

Grasses  1500,000 

Grass hopper   200,000 

Hens            90 

Hawks               2 

 

A pyramid of numbers 

  hawks                 

       Hens 

     Grass hoppers   

            Grasses  

NB. The length of the bar represents the number of organisms at each trophic level  
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Example 2. Draw a pyramid of numbers of a food chain below  

Green plants                 grass hoppers                     lizards               snakes  

 

 Snakes   

Lizards  

 Grass hoppers   

Green plants  

 

Note: There are exceptions to this in some food chains where a large organisms is fed 

on by many small one.  

Example 1. 

One tree may be food for many caterpillars; which are fed on by birds ( blue tits) ; 

which are in turn fed on by the owl 

Tree                Caterpillars                  Blue tits                     Owl  

     owl 

          Blue tits 

             Caterpillars   

     Tree   

 

Example 2. Ticks on a cow which feeds on grasses  

Grasses                    cow                   ticks   

                           

   Ticks  

 Cow    

       Grasses  

 

PYRAMID OF BIOMASS  

Biomass is the total mass of the living organisms.  

Producers have the highest biomass per unit area. 

Biomass decreases in order from primary consumer; to secondary consumer and to 

tertiary consumers  

 In the pyramid of biomass, the total dry mass of organisms at each trophic level 

is estimated.  

Dry mass is the mass of an organism without any water. 
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 Pyramid of biomass is therefore, a pyramid which shows the total dry mass of 

organisms present at each trophic level. 

Example of pyramid of biomass  

1 g/m2               

     14 g/m2  

          200 g/m2   

            1100 g/m2 

 

PYRAMID ENERGY  

 This is a pyramid which shows the total amount of energy present in organisms 

of each trophic level.  

Example of pyramid of energy  

 

 

125kj/m2   

     3500kj/m2  

         21500kj/m2   

          14900kj/m2 

Revision qtn. 

1. The table below shows approximate numbers of organisms found in an 

ecosystem. 

Type or organism Numbers  

Grass hopper Many 

Hawks 3 – 4 

Snakes 15 – 3 

Green plants  Very many 

Lizard  80 - 120 

 

a) Using the information in the table, draw a pyramid of numbers  

b) In what trophic level are grass hoppers.  

c) Which organisms are the producers  

d) Explain what would happen to the population of other groups of organisms if all 

the lizards suddenly died of  

2. In a food chain, when energy is transferred from one trophic level to another, 

some of it is lost. Figure 1 shows such a transfer of energy in and out of a cow 

in a year.  

Green plant               eaten Cow  
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                        6060 unit of energy in food                   5757 unit lost energy                          

a) Name the trophic levels shown in the figure.     

b) State two ways in which energy is lost from the cow 

c) Calculate the percentage or energy taken in during the year, which is retained by 

the cow. 

d) In proportion to its body a calf uses more energy to maintain its body temperature 

of materials, how can the energy within the cow be made available to plants.  

e) In the recycling of materials, how can the energy within the cow be made available 

to plants.  

 

3. In a food chain there is loss of energy when it is being transferred from one 

trophic level to another. Fig 1 indicates how such a transfer of energy in and 

out of an organism is achieved. 

      75000fixed energy      25000 units of energy        15000units of energy 

Sun            plants               grazer                          carnivore  

                        Eaten       in food eaten 

a) Name the trophic level shown in the figure 

b) State two ways in which energy is lost from the carnivore.  

c) Calculate the percentage of energy taken in during the year. 

i) By the grazer 

ii) By the carnivore 

iii) In proportion to its body, the curb has more energy to maintain its body 

temperature than the mother. Explain why this is so 

iv) In the recycling or materials how can the energy within the carnivore be 

made available to the producers.  

POPULATION CHANGE  

1. Population: This is the total number of organisms of the species in a given 

habitat at a particular time. 

2. Community: This is a collection of population of different species living 

together in the same Habitat 

3. Species: This is a group of organisms that can interbreed and produce fertile 

offsprings. 

Qtn. Define the following terms as applied in organisms populations 

1. Carrying capacity: This the maximum population an environment can support 

at a particular time without depleting the available resources  

2. Game cropping: This is the deliberate and selective killing if organisms so that 

their population does not exceed carrying capacity. 

CHARACTERISTICS OF A POPULATION  
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1. Age structure: This is the distribution of individuals of a population 

according to their age classes. 

2. Birth rate/Natality: This is the rate at which new individuals are added to 

a population by reproduction. 

3. Death rate/mortality: This is the rate at which individuals are lost from 

the population by death. 

4. Migration: This is the movement of individuals into or out of the population.  

It may be immigration or emigration 

i) Immigration: this is the movement of individuals into a population  

ii) Emigration: This is the movement of individuals out of a population. 

5. Population density: This refers to the numbers of individuals per unit area 

6. Population dispersion: This refers to the way in which individuals are 

distributed in space in an area. 

POPULATION GROWTH. 

Populations are always changing i.e. they increase and decrease in size from 

time to time. 

Population grow through birth and immigration and decline through death and 

emigration.  

FACTORS THAT AFFECT POPULATION GROWTH  

 Factors that affect population growth are grouped into two:  

1. Density dependent factor 

2. Density independent factors  

Density independent factors  

 These are factors whose effects do not depend on the size of the population.  

Examples:  

- Temperature     - Nutrient in the soil 

- Rainfall                                                - Topography 

- Light   -         - floods 

Density dependent factors  

These are factors whose effect depend on the size of the population. 

As the population size increases they have a stronger effect on the population. 

Examples:  
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- Competition                       - Space 

- Diseases                            - predation 

- Pollution                            - shortage of food. 

COMPETITION  

 Competition is a struggle between two or more individuals for the same 

resources which are present in limited supply. 

Examples of such resources:  water , space, nutrients, light and mates.  

Types of competition :  

There are two types competition i.e. intraspecific competition and interspecific 

competition.  

1. Intraspecific competition:  

This is the competition that occurs between individuals of the same 

species . 

Examples: i)  Goats compete with each other for grass  

       ii) Too close maize plants compete for light, water and nutrients from soil. 

2. interspecific competition  

This is the competition that occurs between the individuals of different 

species.  

Examples :i) Goats and cows competing for grass 

                ii).Weeds competes with crop plants for water, light and nutrients. 

PREDATION  

 Predation is a food relationship in which one organism (Predator) kills  another 

organism(the prey) for food. 

- A predator is an organism (animal) that captures kills and feed on another 

organism of a different species. E.g.  a cat, lion and eagle  

- A prey is an organism which is captured, killed and fed on by another 

organisms.  E.g. a rat, antelope and chicken. 

The relationship between a predator and a prey is called a Predator-prey 

relationship  

In predator – prey relationship, there is a repeated (cyclic) increase and 

decrease in the population of both.  

Examples of predator- prey relationship 
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1. A cat and a rat  

2. Lion and antelope.  

3. Eagles and chicken.  

A GRAPH SHOWING HOW POPULATION OF A PREY AND OF ITS PREDATOR 

CHANGES WITH TIME 

        

 

 

 

 

 

             Time in years  

Description  

 At the start; the population of prey is higher than for predator.  

- As the population of prey increases; it is then followed by an increase in 

population of predator. 

- The population of prey reaches its peak earlier than that of  a predator. 

- The population of prey decreases; followed by decrease in the population of 

predator. 

- The population of both; fall to a minimum; where they begin to rise again.  

Explanation  

 At the start; the population of prey is higher than for predator; so that 

predators are sustained with enough food. 

 The prey population first increased; due to low predation. This leads to increase 

in population of predator; due to more food available.  

 The increase in predator population; then leads to decrease in prey population; 

due to more predation. 

 This in turn leads to a decrease in predator population; due to less food 

available. 

NB.1 In a predator prey relationship:  

- The herbivore/ primary consumer is a prey. 

- The carnivore/ secondary consumer is a predator. 

NB.2:  
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- The curve which starts with a higher population than the other represents a 

prey 

- The curve which starts with a lower population than for the other represents a 

predator. 

  Importance of predator- prey relationship 

- It maintains the number of prey and predators at the carrying capacity of the 

habitat. 

- It removes weak organisms from populations by natural selection  

 Qtn 1. Describe the structural adaptations of a predator which is a mammal. 

- Have streamlined body; to reduce air resistance to run faster than the prey 

- Have soft pads under the toes: to reduce noise; enabling them to get closure to 

the prey without being noticed. 

- Have long and curved canine teeth; to penetrate deep into the prey and grip it 

firmly . 

- Have pointed canine teeth: for piercing their prey and tearing off flesh from 

bones.  

Qtn 2. Name four factors that affect the population of a prey in a habitat 

1. Shortage of food  

2. Shortage of space 

3. Diseases  

4. Accumulation of toxic wastes  

5. Presence of mates.  

 

    POPULATION GROWTH CURVE 

 

This is an S- shaped growth curve obtained when population is plotted against 

time. 

This pattern of population growth is the same for all organisms under both 

laboratory and natural conditions. 

The S-shaped growth curve  

  

 

 

 

    

                

                         Time in years  
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Describing  the shape of the graph 

- From A to B is the lag phase, the population increases slowly.  

- From B to C is the exponential phase, the population increases rapidly.  

- From C to D is  the decelerating phase, the population increases slowly. 

- From D to E is the stationary phase, the population remains constant  

- From E to F is the declining phase, the population decreases rapidly. 

Explaining the shape of the graph. 

From A to B the lag phase; the population increases slowly  because: 

- Individuals are establishing themselves and becoming adapting to their new 

environment. 

- There are few reproducing individuals.  

From B to C the exponential phase; the population increases rapidly because:  

- There is increased number of reproducing individuals 

- There is enough food and space.  

from C  to D the decelerating phase; the population increases slowly  because:  

- There is shortage of food and competition for resources  

- There is accumulation of toxic waste. 

From D to E the stationary phase; the population remains constant because: 

- Birth rate is equal to death rate  

- There is exhaustion of nutrients and accumulation of wastes.  

From E to F the declining phase, there is a rapid decrease in the population because;  

- There is limited food and space. 

- The death rate is higher than the birth rate. 

- There is high competition among individuals due the high population. 

Qtn. Define the following terms:  

i) Carrying capacity. This is the maximum population that an environment 

can support at a particular time without damaging it in any way 

NB. Around the carrying capacity there is a minimum fluctuation in the 

population of organism. 

ii) Environmental resistance. These are factors which limit the growth of a 

particular population 

Qtn.2  Explain how the following factors affect population growth. 

i) Diseases                              iv) Competition 

ii) Shortage of food                    v) Presence of predators 

iii) Lack of space.                  Vi) accumulation of toxic wastes  
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Solution  

1. Diseases. This reduces population growth as many organisms die. 

2. Shortage of food. Organisms starve and die hence leading to low population 

growth. 

3. Lack of space. When space is not enough, organisms are reluctant to mate and 

reproduce leading to low population growth. 

4. Competition e.g. for reproductive mates. This lead to fierce fighting among 

mature males. This may reduce population growth. 

5. Presence of predators. When the organism if fed. This limit its population 

growth especially predation is greater than birth rate. 

6. Accumulation of toxic waste. These poisons living organisms limiting their 

population growth. 

POPULATION SIZE  

 Population size refers to the number of organisms of the same species in an 

area at a particular time.   

 The size of the population is largely determined by:   

1. Birth rate ( natality) 

2. Death rate ( mortality) 

3. Immigration ( movement of organisms into a place) 

4. Emigration. ( movement of organisms out of an area) 

For a population to increase then, birth rates and immigration rates must be 

greater than death rates and emigration rates.  

 If a population size is decreasing, then death rates and emigration rates are 

higher than birth rates and immigration rates.  

METHODS OF DETERMINING POPULATION SIZE  

 There are four main methods used to determine (estimate) the population: 

- Direct counting  

- Aerial photography  

- The quadrat method 

- Capture – mark and recapture method 

Direct counting  

This is used to count organisms which are large enough, easy to distinguish, 

slow in movements and living in an open area 
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Examples: elephants, hippos and people. 

It also works for those living in groups e.g. cows  

 Organisms are counted physically and recorded.  

When several counts have been made, the average is calculated in terms of number 

per unit area.  

Aerial photography 

 This is suitable for large animals and birds which live in open habitats whose 

area is known.  

 Photography are taken from a low – flying air- craft equipped with cameras over 

the whole study area.  

They are then developed, printed and organisms one is interested in are counted from 

the photographs. 

This is repeated several time and an average is taken. 

Quadrat method 

This method is suitable for small plants such as grass and very slow moving animals. 

A quadrat is a one square metal or wooden frame with one metre size. 

A quadrat is thrown at random in a area under study and numbers of individuals of a 

particular species enclosed are counted  

Several quadrats are thrown and an average of the counts in them is taken  

The total population of the area is determined by multiplying the average number of 

individuals in the quadrat with the total area under study. 

Example  

A quadrate of one metre squared is thrown three times in an area and the number of 

black jack enclosed are as shown below 

1st throw – 15 plants  2nd throw- 5 plants   3rd throw – 10 plants . 

If the total area is 1000m2, estimate the total population of black jack plants in that 

area 

Solution.  

Number of throws  = 3 

Total area under study = 1000m2 

Average number of plants = 15+ 5 + 10     =      
30

3
       = 10 plants  

                          3 

 Estimated population of plants = Average ×  Total area  

     = 10 x 1000   

          = 10,000 black jack plants/m2 

 

 

Capture- mark and recapture methods  
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This method is suitable for small animals that are first moving like rats and animals 

that live in concealed habitats e.g. fish in water, grass hoppers in grassland. 

 

Procedure. 

- Traps are laid at random in the environment  

- All animals captured are counted  

- The captured animals are then marked with a permanent easily recognizable 

mark and released. This is the first capture ( N1) 

- After some times, traps are laid again at random in another area under same 

study. 

- A count is made for the animals captured in the second capture. (N2) 

- A count is made for those animals in the second capture that bear the mark put 

on them in the first capture.  (Those recaptured, N3) 

- The total population is calculated using the formula,  P = N1 x  N2       where      

                            N3 

P = total population  

N1 = total number of individuals in the first capture. 

N2 = total number of individuals in the second capture. 

N3 = Total number of marked individuals  recaptured. 

Example  

1. To estimate the population of tilapia using capture mark recapture method,  60 

fish were captured, marked and released. In the second capture out of 72, 10 

had been marked. Calculate the total population of tilapia 

Solution 

Total number of tilapia fish in first capture, N1 = 60 

Total number of tilapia fish in second capture, N2 = 72  

Total number of marked tilapia fish recaptured, N3 = 10 

Total population =  N1 x N2 

                                       N3 

Total population of tilapia = 60 x 72  

                    10 

    =   432 Tilapia  
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Qtn 2. State any four assumptions that are made when using capture - mark 

recapture method  

This method works on the following assumptions: 

- No organisms migrate in or out of the study area during the study. 

- The marked organisms/ animals mix freely within the population. 

- Marking does harm or disadvantage the organism in their free movement. 

- No death or birth or organism takes place during that period of study. 

- Organisms are captured randomly with no bias towards a given group  

SUCCESSION AND ITS STAGES  

Succession is a progressive change in the composition of a community of 

organisms towards a large stable climax. 

In succession one community modifies the environment so that its better for 

next one which comes establishes itself and out competes the previous one  

Types of succession 

There are two types of succession :  

1. Primary succession  

2. Secondary succession 

PRIMARY SUCCESSION 

This occurs in an area where no life had previously existed e.g. on a bare rock,  

new water pond.  

The first species of organisms to colonize such an area are termed as Pioneers   

The process of primary succession. 

a) On land (colonization of a bare rock)  

The first organism to inhabit on a bare rock are lichens, followed by Mosses, 

ferns, herbs, grasses, shrubs and finally trees/forest.  

Lichens       Mosses       Ferns      Herbs          Grasses      Shrubs           Trees/forests. 

b) In water ( colonization of a new pond)  

In water the first organisms are the phytoplankton followed by algae, water weeds, 

swampy vegetation, papyrus and finally trees/forest  being a climax community. 

Phytoplankton       algae          water weeds             swampy vegetation              

papyrus                    tree/forest 

NB.  
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1. Primary succession is a slow process and takes many years to reach a climax 

community  

2. A climax community is a stable community that colonizes the habitat last and 

occupies it forever  unless disturbed by external factors  

SECONDARY SUCCESSION 

 This involves the establishment of new community in areas which were 

previously occupied by other communities that had been partly or completely 

destroyed in some way. 

 Destruction may either be by a natural disaster or human interference e.g. 

clearing a forest and abandoning it.  

NB. Secondary succession takes place first than primary succession because soils are 

already formed and contain seeds. 

ASSOCIATIONS IN ORGANISMS 

In nature organisms often get into some forms of association  

Forms of association  

1. Intraspecific association  

These are associations between organisms of the same species e.g. bees, wasps. 

2. Interspecific association.  

These are associations between organisms of the different species. 

They include:  

- Symbiosis   

- Commensalism  

- Parasitism 

SYMBIOSIS  

 Symbiosis is an association between two organisms of different species; in 

which both organisms benefits. 

NB: where both organisms benefit the term mutualism is sometimes used instead of 

symbiosis.  

Examples of symbiotic relationships  

1. Nitrogen fixing bacteria in the root nodules of leguminous plants  

Bacteria  fix (or convert ) atmospheric nitrogen into nitrates which are absorbed 

and used by plants for protein formation. 

 Plants provide shelter ( or protection) and nutrients to the bacteria  
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2. Lichens  

 A lichen is an association between a fungus and a green algae.  

 Fungus respires and releases carbon dioxide and absorbs water used by the 

algae in photosynthesis  

Fungus protects the algae. Algae get nutrients from saprophytic fungus. 

 Algae has chlorophyll; so it absorb sunlight for making food for the fungus that 

lacks chlorophyll  

The oxygen released by the algae is used by the fungus in respiration  

3. Bacteria in the gut of ruminants   

The bacteria in the caecum produce cellulose enzyme that digests cellulose 

found in grass eaten by ruminants  

 The ruminant animal provides shelter, protection and ready available supply of 

food to the bacteria  

PARASITISM  

 Parasitism is an association between two organisms: where one ( a parasite ) 

benefits and the other (a host) is harmed  

Features of parasitism 

- The parasite is usually small than the host  

- The parasite and the host are of different species  

- A parasite benefits and a host is harmed. 

A parasite and a host  

A parasite Is an organism which gets its food from another organism called a host 

when a host is still a live. 

A host is a living organism on which a parasite lives  

Types of parasite  

1. Endo - parasite  

These are parasites that live inside the body of a host e.g. tape worm in 

intestine of man. 

2. Ecto- parasite  

These are parasite that live outside the body of a host e.g. ticks on the cow’s 

body. 
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Effect of ecto- parasite  

1. Give four effects of ecto- parasite on the host. 

- They cause irritation on the skin of host. 

- They suck blood causing anaemia. 

- They cause wounds and sores on the host’s skin allowing pathogens to enter its 

body. 

- They cause body weakness; 

- They spread diseases e.g. mosquitoes spread malaria  

- They destroy animal skin fur or wool. 

- They produce toxic substances which interferes with the host’s metabolism 

ADAPTATION OF PARASITES TO THEIR MODE OF LIFE. 

Qtn. Describe how parasites are adapted to their mode of life. 

- Some have attachment devices e.g. tape worms have hooks for attachment to 

the walls of ileum . 

- Some have long and flattened body to increase surface area for food absorption 

e.g. tape worms. 

-  some have mucus which lines their body to protect themselves against 

digestive enzymes of the host. 

- Some are hermaphrodites to ensure self-reproduction e.g tape worms. 

- Some undergo a period of dormancy in their life cycle to unable them survive 

harse conditions e.g. tapeworms. 

- Some produce many eggs to increase chances of survival e.g. tape worms. 

- Some lack unwanted body organs to unable them fit easily into the host e.g. 

tape worms. 

- Some respire anaerobically to enable survive in low oxygen concentration e.g. 

tape worm. 

- Some break into segments to generate themselves to avoid extinction e.g. tape 

worm  

- Some have thick cuticle to resist digestion by enzymes of host e.g.  

- Some have dull coloured body for camouflage. E.g. ticks. 

- Some parasites use vectors to gain entry into hosts e.g. plasmodium use female 

anopheles mosquito to enter human body.  

DANGERS OF PARASITIC MODE OF LIFE. 

State danger of parasitic mode of life  

- Danger of failing to find the right host as they can live either in or on hosts.  

- Danger of failing to penetrate the host due to hard skin.  

- Danger of failing to get attached to the host as it may be dislodged  

- Danger of being extinct if it kills the host. 

- Danger of death due to starvation if the host dies  

- Danger of being digested by the host’s enzyme. 
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EFFECTS OF PARASITES ON THE HOST 

State effect of parasites on the host 

- Some suck blood causing anaemia. 

- Make the host weak and less resistant to diseases. 

- Cause irritation on the skin of the host. 

- Destroy the tissues of the host. E.g. fur. 

- Produce toxic substances which interferes with host metabolisms. 

- Utilize hosts food leading malnutrition   

Methods of parasite control  

- Avoid eating meat that is poorly cooked to control tape worms  

- Treatment of people effected with parasites using drugs that kill them from the 

host. 

- By scribing the parasites off the host and make unable to maintain its position. 

- Maintain good hygiene to destroy habitat of parasites.  

TAPEWORMS.  

 Tapeworms are internal parasites. Some live in cattle and man. 

ADAPTATIONS OF A TAPEWORM TO ITS MODE OF LIFE. 

Describe how a tapeworm is adapted to its parasitic mode of life. 

- Has hooks for attachment to walls of small intestine so that it is not dislodged. 

- Has long and flattened body to increase surface area for food absorption. 

- Secretes mucus which lines its body to protect itself from digestive of host. 

- Lacks unwanted organs to reduce size to enable it fit easily in the host. 

- Produce many eggs to increase on the chances of survival. 

- It is a hermaphrodite to ensure self-reproduction.  

- Breaks into segments to regenerate itself to avoid extinction. 

- Respires anaerobically to enable it stay in low oxygen concentration. 

- Has a permeable skin for absorption of nutrients from the host.  

- Undergoes a period of dormancy in its life cycle to survive harse conditions . 

- Uses a secondary host i.e. pigs for transfer to its primary host. 

- It’s one parasite per host to minimize competition.  

- Has thick cuticle to resist digestion by host’s enzyme. 

CONTROL OF TAPEWORMS  

Outline control measures to prevent the spread of tapeworms in humans. 

- Avoid eating meat that has been not properly cooked. 

- By proper disposal of feaces to prevents pigs from accessing them  
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- By constant deworming of people infected with tapeworms. 

- By educating people about methods of transmission and dangers of tapeworms. 

- By washing hands before eating and after visiting latrines. 

- By meat inspection to ensure its safe for consumption. 

COMMENSALISM  

 Commensalism is an association between two organisms of different species in 

which one organism (commensal) benefits; and the other (the host) does not benefit 

nor suffer harm. 

Examples  

1. White egrets (birds) and cattle. 

As the cattle moves about while grazing, their movement disturbs insects which 

are seen and then eaten by egrets. 

The egrets benefit by getting a regular supply of food but the cattle does not lose or 

gain. 

2. Lichens on trees  

Lichens benefit by absorbing water and mineral salts from the bark of the tree. 

       The tree neither losses not gain. 

Revision questions. 

1. Explain the role of each organism in the following associations. 

(a) Bacteria in the root nodules of leguminous plants      (07 mks)  

(b) Fungus and algae in the lichen.                          (08 mks)  

2. a) Give the meaning of each of the following terms. 

i) Parasitism  

ii) Symbiosis  

        (b).   How is a tapeworm adapted to its mode of life  

        (c) Outline three control measures to prevent tapeworms in humans.  

    3. Giving two examples in each case explain what you understand by the terms;  

 i) symbiosis        ii) Parasitism    iii) Commensalism. 

       (b) How are ticks adapted to their mode of life.  
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 HUMANS AND NATURAL ENVIRONMENT  

Human beings like other living organisms depend on their environment for their 

survival. 

HUMAN ACTIVITIES THAT ADVERSELY AFFECT THE NATURAL ENVIRONMENT.  

Describe  human activities the adversely affect the environment. 

- Deforestation. It leaves the ground bare leading to soil erosion. 

- Stone quarrying. Dust raised coats stomata of leaves affecting their rate of 

photosynthesis. 

- Agriculture. Involves use of fertilizers that affects the soil chemical 

composition. 

- Charcoal burning. Leads to destruction of trees which result in increased 

global warming.    

- Overgrazing. Leaves the ground bare due to heavy feeding of animals on 

vegetation, exposing the land to soil erosion. 

- Industrialization. Leads to destruction of habitat of organisms in order to 

acquire land to construct roads and building. 

- Land fragmentation. Lead to blockage of the drainage system and creating 

deep gullies . 

- Fire wood collection and burning. The smoke released leads to air pollution  

NATURAL RESOURCES  

 A resource is anything obtained from the environment to solve human needs. 

Types of resources   

1. Renewable resources.  

 These are resources which once used can be replaced. 

Examples : forests, vegetation, fish , water bodies and soil.  

2. Non- renewable resources.  

These are resources which are not replaced as they are used.  

There is a fixed amount of these resources on earth.  

Examples: minerals e.g. zinc, copper,  
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CONSERVATION OF NATURAL RESOURCES  

What is meant by conservation of nature  

This is the use of natural resources without damage. 

Examples of natural resources that can be conserved  

- Water bodies     - Soil/ land 

- Forests      - Air 

- Wild life   

METHODS OF CONSERVATION OF NATURAL RESOURCES  

Describe the conservation methods of natural resources.  

1. Use of  appropriate farming practices such as crop rotation to conserve soil  

2. Controlling burning of charcoal by providing alternative sources of fuel e.g. bio 

gas. 

3. Formation of wild life club to make young people aware of the need to conserve 

natural resources. 

4. Train forest rangers to guide forests against intruders. 

5. Practicing game cropping in national parks to check on over population. 

6. Setting up conservation education programs on television and radio to educate 

the masses. 

7. Setting up laws to control indiscriminate felling of trees and killing of wild life  

8. Carrying out re-afforestration in area previous under trees but have been 

cleared    

9. Recycling some materials so that few natural resources are exploited  

10. Captive breeding of some species to save them from extinction.  

IMPORTANCE OF CONSERVING NATURAL RESOURCES  

Natural resources are conserved for the following purposes:  

- To prevent the extinction of endangered species. 

- To protect rare species. 

- To preserve genetic biodiversity that can be used in scientific breeding and 

medicine.  

- To promote continuous scientific research of  

- Resources are conserved for the purpose of reaction for economic purpose like 

tourism.  

- For future use.  
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CONSERVATION OF FORESTS   

How can forest be conserved?  

- By  carrying out afforestation in areas where no trees had ever been planted  

- By practicing re- afforestation in areas previously under trees but have been 

cleared.  

- By putting in place laws controlling excessive deforestation of forests  

- By only harvesting mature trees to give time for regeneration.  

- By encouraging the recycling of paper so that fewer trees are exploited.  

- Promote the use of alternative sources of energy e.g. solar, bio- gas to reduce on 

charcoal burning.  

- By using substitute materials for timber e.g. metals and plastics to reduce on 

lumbering.  

- By replacing harvested mature trees by seedlings in plantation.  

- By removing all diseased trees from the forest to prevent spread of diseases to 

healthy trees in the forest.  

- By using pesticides in order to kill pests and control plant diseases. 

- Gov’t should make alternative sources of fuel affordable by reducing on their 

taxes. 

- By training of forest rangers and foresters to guard the forest against intruders 

and fight fires.  

- Making public aware of dangers of deforestation through sensitization and 

ecotourism.  

WILD LIFE CONSERVATION  

Outline the importance of wild life conservation.  

- Enables preservation of genetic materials and species. 

- Maintains materials in the eco- system for use  

- To ensure broad plant bio-diversity to utilize carbon dioxide.  

- To ensure preservation of medicinal plants and animals. 

- Offer protection to plants which release oxygen thru photosynthesis for 

respiration. 

- To preserves forest which is habitat for wild animals.   

- To ensure availability of different species for biological research 

- To preserves aesthetic beauty of nature for tourism.  

PROBLEMS FACED IN WILDLIFF CONSERVATION 

- Diseases which kill plants and animals. 

- Inadequate food supply which may lead to death of organisms.  

- Illegal hunting of wildlife which lead to extinction of some species. 
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- Human settlement leads to clearing of vegetation to create new settlements 

resulting into destruction of both plants and animals.  

- Dumping of pollutants such as pesticides and fertilizers which destroys 

vegetation poisons animals. 

- Floods, earthquakes and volcanic eruptions which destroys vegetation and 

living organisms 

- Mining of minerals and construction which destroy the environment for survival 

of wildlife.  

POLLUTION  

 Pollution is the addition of substances or energy to the environment in such levels 

that cause harm to life (organism).  

TYPES OF POLLUTION  

✓ Air pollution 

✓ Water pollution 

✓ Soil/land pollution 

✓ Sound pollution.  

POLLUTANTS  

 A pollutant is any substance that enters the environment and harm people and 

other organisms.  

Examples of Pollutants  

- Sewage      - Smoke  

- Agricultural waste                - Dust  

- Fertilizers    - Carbon dioxide  

- Effluent     - Noise  

- Oil leaks     - Sulphur dioxide 

- Radiations    - Smog  

- Lead  

a) What is pollution      (02 mks)  

b) State the types of pollution.  

c) List the common pollutant that affect the environment  obviously 

1. AIR POLLUTION 

Is the release of substance or energy into the air in such levels that cause harm 

to life (organism). 

Example of air pollutant. 

- Dust      - Radiations 

- Smoke    - Sulphur dioxide  

- Carbon monoxide    - Nitrogen oxide  
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- Carbon dioxide   - Lead  

- Industrial fumes   - chlorofluorocarbons 

 

CAUSES OF AIR POLLUTION     

Describe causes of air pollution. 

- Coal and charcoal burning which produces smoke that contains carbon 

monoxide and carbon dioxide. 

- Dust from cement and lime factories.   

- Nitrogen monoxide and nitrogen dioxide from combustion of fossil fuels. 

- Vehicles exhaust and industrial fumes which contains substances such as 

carbon monoxide  

- Volcanic eruptions which release natural gasses into the air. 

- Chlorofluorocarbons from chemical such as pesticides and herbicides. 

- Lead from combustion of leaded petrol.  

HUMAN ACTIVITIES CAUSING AIR POLLUTION 

- Bush burning, which release carbon monoxide and carbon dioxide into the air . 

- Burning of fossil fuels, which release carbon monoxide and carbon dioxide.  

- Quarrying and mining:; which releases dust into the air  

- Use pesticides in excess. These release dangerous gasses into the air 

- Driving vehicles in dangerous mechanical conditions. This increases waste 

gasses in air. 

- Smoking cigarettes; that releases both carbon monoxide and carbon dioxide. 

- Use of nuclear weapons during war fare; which produces a lot of noise and 

harmful gasses.  

- Poor disposal of sewage and cabbage; which give un pleasant smell into the air.  

- Excessive use of fertilizers.   

EFFECTS OF AIR POLLUTANTS  

Describe the effect of the following air pollutants  

1. DUST  

- Irritates the eyes  

- Causes respiratory diseases  

- Blocks the stomata of leaves reducing photosynthesis. 

- Blocks sunlight from reaching the leaves thus reducing photosynthesis 

2. SMOKE 

- Blocks stomata of leaves thus affecting photosynthesis and transpiration  

- Causes lung cancer. 

- Forms smog which reduces vision.  
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3. SOOT 

- Blackens  walls of building  

- Blocks stomata hence reducing photosynthesis and transpiration. 

4. CARBON MONOXIDE : It is a respiratory poison  

5. CARBON DIOXIDE  

- Causes the greenhouse effect which leads to global warming. 

-  This in turn  causes the polar ice to melt rising ocean levels and resulting into 

flooding of low land.  

6. SULPHUR DIOXIDE  

- It causes bronchitis and heart failure  

- It leads to formation of acid rains which lowers soil PH and affect plant life. 

- Acid rain also caused leaching of mineral salts . 

7.   NOISE  

- Affects hearing. 

- Causes headache 

- Can cause abortion  

8. NITROGEN OXIDE  

- Leads to the formation of acid rain which causes irritation of human skin. 

9. LEAD 

- It is a respiratory poison affects. 

- Affects mental development of children. 

-  Causes kidney failure  

10.  CHLOROFLOUROCARBONS (CFCs) 

- Causes irritation of respiratory organs and poisons water plants. 

- Depletes the ozone layer leading to more penetration of U.V radiations which 

causes lung cancer. 

EFFECTS OF AIR POLLUTION  

Explain the effects of air pollution  

- Acidic gasses like sulphur dioxide leads to formation of acid rain which 

damages plants leading to low yields. 

- Accumulation of carbon dioxide gas causes greenhouse effect which leads to 

global warming resulting into climate change. 

- Smoke reduces vision and this can result into accidents. 

- Nitrogen (iv) oxide causes respiratory infections like cancer 

- Lead from the combustion of leaded petrol hinders mental development of 

children. 

- Noise affect hearing and causes headache.  

 

CONTROL OF AIR POLLUTION 

- By planting more trees to absorb carbon dioxide from the air. 

- By educating  the people on the need for sustainable environment management. 

- By employing biological methods to control pests and diseases. 
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- By banning the discharge of toxic gasses from industries and smoking in 

public. 

- By fitting vehicles with converters to screen any pollutant gases from engines  

- Using petroleum products with no lead to reduce on release of lead. 

WATER POLLUTION  

 Water pollution is the addition of toxic substances into the water bodies to such 

levels  that harms the life of organisms which use the water . 

COMMON WATER POLLUTANTS 

- Untreated sewage  

- Oil  

- Agricultural chemicals such as fertilizers 

- Hot water 

- Industrial wastes e.g. lead  

CAUSES OF WATER POLLUTION  

Describe the causes of water pollution  

- Disposal of untreated sewage into the water bodies 

- Release of hot water from power station into water bodies. 

- Release of dangerous industrial waste into the water bodies  

- Oil spillage from oil tankers especially on seas into the water  

- Soil erosion which causes accumulation of mud in lakes, rivers. 

- Disposal of polythene and plastics refuse in water bodies. 

- Dumping of domestic wastes e.g. detergents into the water bodies. 

- Dumping of human wastes into the water bodies  

- Excessive use of agro- chemicals such as pesticides, fertilizers which are 

washed into water bodies during rainfall. 

HUMAN ACTIVITIES WHICH CAUSES WATER POLLUTION. 

Outline human activities which causes water pollution  

- Application of agro- chemicals like pesticides which are washed into water 

bodies during rainfall 

- Oil spillage into water bodies  

- Deforestation. Excessive cutting of trees expose the soil which is washed by 

rain into water bodies through soil erosion  

- Bush burning. This exposes the soil which is washed into water bodies through 

soil erosion. 

- Over stocking. Animals over step on the soil, loosen it and it is easily washed 

into water bodies through soil erosion. 
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- Excessive application of artificial fertilizers; which are eventually washed 

into water bodies. 

- Release/ discharge of untreated sewage into water bodies. 

- Improper disposal of polythene and plastic materials which eventually end into 

water bodies 

- Discharge of hot water into water bodies.   

- Dumping of radioactive substances and bombs into water bodies. 

EFFECTS OF WATER POLLUTION 

Describe the effects of water pollution  

- Untreated reduces the oxygen in water due to its decomposition by bacteria. 

This kills aquatic animals. 

- Soap and detergents added into water bodies kill aquatic life. 

- Human wastes dumped into water bodies causes water borne diseases like 

typhoid. 

- Oil floating on water surface cuts off the supply of oxygen leading to suffocation 

of aquatic life. 

- Hot water expels dissolved oxygen causing suffocation of aquatic organisms 

hence killing them. 

- Eroded soil in water leads to swallowing of water bodies and hence killing 

aquatic life. 

- Untreated sewage causes rapid growth of algae; this reduces oxygen available in 

water so fish are suffocated and die.  

- Industrial wastes like heavy metals e.g. mercury poisons aquatic life.  

- Polythene and plastic materials reduces light penetration in water which affects 

visibility. 

CONTROL OF WATER POLLUTION 

Describe the method of controlling water pollution  

- Strict laws should be imposed against fish poisoning and water pollution by gov 

- By use of organic manure such as fertilizers. 

- By treatment of sewage before releasing it into water bodies  

- By recycling of industrial wastes to reduce on waste discharge in water. 

- By sensitizing the people on the dangers of water pollution 

- By using proper farming methods such as terracing to control soil erosion  

- By avoiding oil spillage on water bodies and heavy fines should be imposed on 

defaulters. 

- By proper disposal of industrial and domestic wastes to limit on waste 

discharge into water . 

- By digging pit latrines away from water sources such as wells.  

 

 


