BIOLOGY SS 1: WEEK EIGHT

Population

Population

A population is defined as the total number of organisms of the same species living together in
a given area at a particular time. In any ecosystem, the community is made up of many
populations of different species.

The characteristics of the population are:
(a) Population size: The total number of individuals of the same species in the habitat (the
total numbers of individuals in a population).

(b) Population density: This is defined as the number of individual organisms per unit area or
volume of the habitat.

Mathematically represented as;

Population density = Total population or Population size/Area of habitat

Example: If an area of land of 100m? has an elephant grass population of 1000 plants, the
density of elephant grasses will be;

Total number of individuals /Total area i.e 1000/100MZelephant grasses =10 elephant
grasses/m?

Population density can be used to estimate the total number of individuals of a population i.e.
population size.

(c) Population frequency: This refers to how often the species occurs at different sites in its
habitat. It is recorded as the number of times the organism is sited (seen).

(d) Population growth rate: This refers to the total and final effect of birthrate and death rate
of organisms in the habitat.

(e) Percentage cover: This is the area of ground or space covered (or occupied) by a given
species its habitat. It is expressed in percentage.

(f) Distribution: This refers to the way in which individuals of a particular population are
arranged in a given habitat. The individuals may live in clumps, they may be evenly spaced or
randomly spaced.

Methods of studying populations
To conduct population studies the following procedure is used;
e Choose the habitat to be studied
e Choose a sampling method
e |dentify the species in the habitat
e Collect, count and record the different types of organisms present.



e Repeat the population studies at different periods.
The following methods can be used to study specific populations:
Collection of plants:

(a) Quadrat Sampling: A quadrat is made of a square or rectangular piece of wire, plastic,
wood or metal frame a quadrat is used by throwing it over the shoulder at random several
times and on each landing, the area covered by it is observed. The type of plant species and
their number within the quadrat are recorded. From the results, the average number of plant
per m? is calculated. If the area of the habitat is known, the total number of plants it contains
can be estimated.

(b) Transect method: A marked tape is used in this method. The tape is marked at convenient
intervals and then stretched across the area to be studied. The plants encountered at the
interval marks are counted and recorded. This procedure is repeated a few times. In this way,
a fairly accurate estimate of the number and types of plants in the habitat are obtained.

Collection of animals:
Animals are more difficult to collect than plants; the following methods can be used.

(a) Capture-Recapture method: In this method, the animal of one type in a particular area are
caught, counted and marked with ink and released. Their number is recorded as Al. The
following day another set is captured and the number recorded as A2. This second batch may
include animals which had been caught and marked the previous day; their number is
recorded as A3. The population of animals present in the area is found using a particular
formula.

(b) Collection of soil animals with quadrats: The soil animals in an area can be studied by
collecting samples of soil from several sites chosen by tossing a quadrat randomly.

Factors that affect population

Factors which may affect the population of organisms in a given habitat include:

Natality (birth rate): This refers to the rate of given birth to new organisms. This generally
leads to an increase in population.

Mortality (death rate): This refers to the rates at which organisms die in a habitat. Mortality

generally leads to a decrease in population.

Immigration (dispersal): This is the movement of organisms from different habitats into a new
habitat. This tends to increase the population of this new area.



Emigration: This is the movement of organisms out of habitat due to either scarcity of food or
unfavourable conditions or for breeding purposes. This, however, reduces the population of a
habitat.

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 into the
habitat.

Seasonal climatic 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 favourable.

Breeding periods: Most organisms move out of habitat during the breeding period or season,
thereby reducing the population decreases during the breeding season in fish, toad, termite
etc.

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.

ASSIGNMENT
1. Define population.
2. Explain any two methods used in the collection of plants
3. Explain any two methods used in the collection of animals
4. State and explain five (5) factors that affect population



