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What is population 

Population is defined as the total number of organisms of the same species living 

together in a given area at a particular time. The community is made up of many 

populations of different species. 

Population study is the study of the relationship between organisms and their 

environment and the processes leading to population change.  

In population studies of a habitat, the following ae usually studied. 

1. Types of organisms 

This involves the listing of various types of population that are found in the particular 

habitat. This helps to determine the relationship that exist between the various 

organisms (plants and animals) in a habitat.  

2. Dominance 

This refers to those species that exert a greater influence or major control on the other 

members of the community. The relative importance of a species in the community is 

expresses by dominance. Dominance could be expressed in terms of  

a. Their number 

b. Occupation of largest portion of space 

c. Possession of the highest biomass and 

d. The largest contribution to the energy flow in the habitat.  

So, for a species to be dominant in a habitat, it should possess some of those attributes 

over other species.  

3. Population characteristics 

These characteristics include 

i. Population size:  

this refers to the total number of the species of the same kind in a given area or habitat. 

Population size is important as it affects the survival of a given species in a habitat. A 
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small population may be easily wiped out by events such as fires, disease, unfavorable 

climatic conditions, etc. 

ii. Population density. 

This is the average number of individual organism per unit area or volume of the habitat. 

Population density =population (total number of organisms) / area of habitat.  

iii. Population frequency 

This is the number of times organisms occurs within a given area in a habitat 

iv. Percentage cover 

This is the area or space of ground covered or occupied by a given species in its habitat 

and it is expressed in percentage. 

v. Population distribution 

This is the pattern in which the members of a population are dispersed in a habitat.  It 

can be  

a. Clumped: this is where groups of organisms are found together in 

various parts of the habitat.  

b. Uniform: this is where organisms are more or less equally spaced 

out in a habitat. 

c. Random: this where organisms are randomly dispersed in a habitat. 

 

vi. Population growth rate 

This refers to the net result of the influence of natality (birth rate) and mortality (death 

rate) of organisms in a given habitat.  

Factors affecting population in a habitat often show changes especially size and 

distribution. These changes are usually due to the following factors. 

1) Natality (birth rate): this is the rate of giving birth to new organisms. 

This generally (be it plants or animals) leads to increase in population 

2) Mortality (death rate): this is the rate at which organisms die in a habitat. 

Mortality generally leads to   a decrease in population 

3) Immigration (dispersal): this is the movement of organisms from 

different habitats into a new habitat. This tends to increase the 

population of the new area.  
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4) Emigration: this is the movement of organisms out of a habitat due to 

either scarcity of good or unfavorable conditions or for breeding 

purposes. This however, reduces the population of a habitat. 

5) Availability of food: the availability of food in a given habitat tends to 

increase the population of that habitat through rapid rate of reproduction 

and other organisms coming in to feed. 

6) Seasonal climate changes: unfavorable climatic changes may result in 

the decrease of population since most organisms may die or migrate out 

of the habitat while the reverse is the case when the conditions are 

favorable. 

7) Breeding periods: most organisms move out of a habitat during the 

breeding periods or season, thereby reducing the population the habitat. 

For example, poluatjobdec4esaes during the breeding season in fish, 

road, termite. 

8) Natural disasters: natural disasters like fire, drought, floods, 

earthquakes, etc. may lead to a decrease in population as many 

organisms may die or move out of that habitat to a new area. 

 

METHODS OF POPULATION STUDIES 

We have different methods of studying population in biology science. The methods 

to be used depends on the organism to be studied as well as the organism habitat. 

1. Population studies by quadrat method 

Population studies can easily he carried out in a habitat especially in terrestrial habitat 

by sampling method, with the use of an instrument called the quadrat. A quadrat is made 

of a square or rectangular wire, plastic, wooden or metal frame with predetermined area 

or size. 

 

Procedures to determine the population density of a specie of organisms 

1. Prepare a quadrat of a known size  

2. Mark out the area of the study 

3. Randomly toss the quadrat onto the area  

4. Count and record the number of the organisms you are studying within the 

quadrat 

5. Repeat it for 10 tosses of the quadrat 

6. Calculate the average number of organisms within the area  

=total no. of organism in ten (100) tosses / 10 tosses 

7. Calculate the population density of the organism in the area under study 
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Example 1: estimate the population density and population size of tridax plant using the 

quadrat. 

Solution 

Area of the habitat = 1.5m2 

Frequency of the organism (tridax), that is the total number of times tridax plant occur 

in all the quadrat thrown in the habitat. We assume 400 times 

Number of tosses = 50 

Average number of organisms per quadrat tossed = 400/50 =8 

Area of quadrat =1.6m2  

Density of organisms = 8/1.6 = 5 tridax per m2  

Population size = Density X area of habitat 

=5m2 X 16m2   = 80 tridax 

2. Population study by Transect Method 

an estimation of population size can be done using the transect method. This is also 

known as sampling method. It is a line that runs at random through a plot across a habitat 

in any one direction at a time. Tapes marked at convenient intervals are stretched across 

the plot or habitat to be studied. Organisms of a particular specie that are encountered 

at intervals marked are recorded. The exercise is carried out many times to have a far 

estimate of the numbers of organisms in the study area. The average and density will 

then be determined.  

3. Capture and Recapture Method 

This is the method used to estimate the population size of mobile organisms (animals) 

such as lizard, snails, insects, in a habitat. 

 Catch a population of lizard, give a distinct mark on the one caught before releasing 

them into the area of habitat. Allow two weeks to elapse so that the marked one will 

mix thoroughly with the population.  repeat the process and the number of animals 

caught is recorded. Find out the number of lizards (organism in the second catch that 

were previously caught.  

To estimate the population size: P/M1 = T2 /M2   where  

P=unknown population  

M1 = total number of organisms marked in the first capture period 
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T2 =total number of organism captured in the second period 

M2 = total number of those in the second capture period which were previously captured 

and marked 

However, the validity of this method involves the assumption that the 

1. Marked animals ix randomly in the population 

2. Probability of recapture is the same as for 3ach of the organism 

3. The system must be a closed one i.e. there is no immigration or emigration, death 

or birth of the organism under study between the period of sampling.  

 

ECOLOGICAL FACTORS 

Ecological factors are those factors in the environment which can influence living 

organisms or cause changes in any habitat, be it aquatic or terrestrial habitat. It is 

grouped into two: biotic and abiotic factors.  

 

Biotic factors 

These are made up of the effects of other plants and animals on a given organism. 

Examples are; 

I. Competitions: this involves the interactions among two organisms of the same 

specie or different species in which one neither outgrows the other nor 

survives while the other cannot grow nor survive.  

II. Parasitism: this is the close association between two organisms in which one 

called the parasite lives in or on and feeds at the expense of the other organism 

called the host. The parasite benefits from the association while the host 

usually suffers harm or even die.  

III. Commensalism: this is an association between two organisms living together 

in which only one of them (the commensal) benefits but does not harm the 

other. 

IV. Predation: this is the type of association between two organisms in which 

the predator kills the other called the prey and feeds directly on it 

V. Pathogen: these are microorganisms which can cause diseases in plants and 

animals leading to their reduction through death. 

VI. Mortality: it is the death rate of organisms; plants and animals in an 

environment. Mortality generally reduces the population of organisms in any 

habitat. 
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Abiotic factors 

These are the non-living factors that affects the organism in the habitat. They are wind, 

light, temperature, water, soil, etc.  

 

Ecological Factors Common to All Habitat 

1. Light 

Green plants exist only where there is an adequate supply of sunlight. Light intensity 

affects the distribution and growth of both plants and animals. Most animals need 

sunlight but some show special adaptation to live in dark places. 

2. Temperature  

Temperature affects the physiological activities of plants and animals. A fall in 

temperature usually results to a decrease in the mirabolic activities g the organisms.  

3. Water  

The amount of rainfall received in an area determines the amount of water available to 

the organisms living there, and this is one of the major factors governing the distribution 

of plants and animals. 

4. Wind 

Wind affects the rate of evaporation and transpiration off all terrestrial plants. Also, 

many plants depend on wind to disperse their seeds and pores.  

5. Pressure 

Pressure affects plants and animals in both terrestrial and aquatic habitat. 

6. Ph (acidity and alkalinity) 

The pH pf the soil and water in ponds, rivers and seas has an important bearing on the 

type of organisms that can flourish in the environment. Some plants grow better in acidic 

soil while others prefer alkaline soil. Aquatic organisms are sensitive to change in pH 

of the water and maybe killed if the changes are fierce. 

7. Oxygen 

Oxygen is very important in the life of living organisms 
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Ecological Factors Common to Aquatic Habitat 

1) Salinity (salt concentration)  

the salinity of the water us an important factor for aquatic organisms’ survival. High salt 

concentration is observed for salt water while low salinity is observed in fresh water. 

2) Density.  

The density of water is about 1g/cm3. It affects the buoyancy of aquatic plants and 

animals. In general, sea water confers higher buoyancy than fresh water. 

3) Turbidity.  

This is the cloudiness of water due to the presence of suspended particles. Turbid water 

prevents sunlight from penetrating through to the bottom of the water body and this 

affects the rate of photosynthesis in aquatic plants.  

4) Currents.  

The difference between the densities of cold and warm air are responsible for the 

world’s ocean currents. 

5) Tidal movement.  

Tides are caused by the gravitational force of the moon and the earth’s rotational axis. 

Organisms living in the intertidal area have to deal with fluctuating condition in the 

environment due to the occurrence of tides  

6) Dissolved gases.  

Aquatic plants and animals take in dissolved oxygen from the water to carryout 

respiration. In addition, submerged plants also require dissolved carbon dioxide for 

photosynthesis. The concentration of the dissolved gases decreases with the depth of the 

water.  

 

Ecological factors common to the terrestrial habitat 

1) Humidity. 

It is the measure of the amount of water vapor in the air. It affects the rate of transpiration 

and the rate of sweating in animals. The higher the humidity, the greater the rate of 

transpiration and vice versa. 
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2) Topography. 

This refers to the altitude (height), aspect(slope) and gradient (steepness) of a land 

surface. As altitude increases, temperature at atmospheric pressure reduces (lapse rate). 

Wind speed and the intensity of radiation also increase at higher altitudes.  

3) Soil texture.  

The texture of soil will determine he type of organism that can grow there.  
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3RD WEEK 

RELATIONSHIP BETWEEN SOIL TYPES AND WATER HOLDING EFFECTS 

OF SOIL IN VEGETATION 

 

 Soil is the uppermost layer is the earth which provides support and nutrients for plants 

growth and a habitat for some animals. Soil is formed when rock fragments and organic 

matter such as decaying plants and animals are broken down by agents such as water, 

wind, temperature and pressure. 

Components of soil 

The components of the soil are; 

i. Air 

ii. Water 

iii. Living organisms 

iv. Organic matter 

v. Minerals 

vi. Micro-organisms 

 

Types of soil 

We have various types of soil. The ones common in Nigeria includes; 

i) Sandy soil 

ii) Clay soil 

iii) Loamy soil 

iv) Silt soil 

 

 

Water holding capacity of the soil 

The water holding capacity of the soil is the amount of water that a given soil can hold 

for the crop to use.  

Field capacity is the point where the soil water holding capacity has reached its 

maximum for the entire field.  
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AN EXPERIMENT TO DETERMINE THE WATER RETAINING CAPACITY OF 

SOIL TYPES 

Materials required: 

 Three measuring cylinders of 100 cm3, cotton wool, three funnels, water, dry sand, 

dry clay, dry loam, stop clock. 

Method 

Take equal amounts if different samples of soil (sandy, clay and loamy). Place each 

sample in a filter funnel or glass funnel, which has been plugged with cotton wool. 

Stand each funnel in the neck of a 100cm3 measuring cylinder. Pour equal quantities 

of water into the funnels at the same time. Using a stop-watch, note the time taken for 

the same volume of water to collect i each cylinder.  

Allow the water that is poured in each funnel to drain through as completely as 

possible. When no more water drops through, note the volume of water in each 

cylinder. Which soil has the greatest water-retaining capacity? Which soil does water 

drain fastest. 

Observation 

It is observed that water drains out from sandy soil fast followed by loamy soil and 

lastly clay soil. Based on this fact, clay soil retains more water while sandy soil retains 

less water 
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Conclusion 

Sandy soil is porous because of its large particles, little organic matter and large pore 

spaces. Clay soil is the least porous because of its very fine particles and small pore 

spaces. Loamy soil is second most porous because of moderate air spaces, more 

organic matter and slightly bigger particles than clay. 

 

SIMPLE MEASUREMENTS OF ECOLOGICAL FACTORS 

Ecological factors that require measurement are rainfall, temperature, wind, relative 

humidity, pressure, light, pH, turbidity, depth of water, slope, etc. 

These ecological factors and the instruments used in measuring them are as follows. 

Serial 

No. 

Instrument Functions/Uses 

1.  Rain gauge Used to measure the amount of rainfall 

2.  Anemometer For measuring the speed of wind 

3.  Wind vane Used to indicate the direction 

4.  Hygrometer To measure relative humidity 

5.  Barometer To measure pressure 

6.  Photometer or light meter To measure light intensity on land 

7.  Hydro photometer To measure light intensity in water 

8.  pH indicator To measure acidity or alkalinity of soil or 

solution 

9.  Sachi disc To measure the turbidity or light 

intensity of water. 

10.  Tape/meter rule To measure the height and lengths of 

objects 

11.  Slope gauge To measure the slope of an area 

12.  Depth meter To measure the depth of running or 

standing water 

13.  Thermometer To measure temperature 

14.  Water speed meter To measure the speed of water flow 

 


