
What Affects Population Size?

• Describe succession

• Prepare for field trip/coursework

– Describe how we can measure the distribution & 

abundance of organisms

• Explain the factors affecting population sizes

• Explain the term “Carrying Capacity”

• Describe predator – prey relationships

• Explain interspecific / intraspecific competition



How does an ecosystem change 

over time?

• Successfully!!

• Get it?



Succession

• The gradual changes to a habitat and 

community over time.

From this To this



If we leave this 

alone..

Algae & lichen grow on 

the bare rock 

– A Pioneer Community

Rock erodes and dead 

organic matter builds. 

Larger plants succeed the 

pioneers.

In a similar way, larger 

plants succeed the 

smaller plants

Succession continues until a 

stable community is reached 

(Climax Community)



Succession on sand dunes

• Sand dunes show all stages of succession 

in the same place at the same time.

• New sand is deposited onto the beach 

continuously.

– Sand nearest the sea is more recent, sand 

further away is older.



Recent 

sand 

deposit

High 

water 

mark

Pioneer 

plants (sea 

rocket, 

sandwort). 

Can tolerate 

salt water 

spray

New sand 

blown up 

around plants. 

As they die 

minerals build 

up below sand

Sea couch grass 

succeeds. It also 

has underground 

stems to help 

stabilise the 

sand

With more 

minerals & 

stable 

sand, 

larger 

plants can 

grow

Leguminous 

plants add 

nitrates, allowing 

more species to 

colonise



Measuring the distribution & 

abundance of organisms

• Is the abundance or distribution of an 

organism related to that of another 

species?

• Or is it related to human activity in any 

way?



How can we measure abundance & 

distribution?

• Ideally count all individuals of all species in 

a given area.

– Impossible.

• Take samples from the habitat.

– Easier. Results are good if done correctly.



Sampling animals & plants

• Animals are more difficult to sample than 

plants.

– Plants don’t often run off.

• The techniques used are therefore 

different.



Sampling Animals

• This involves using nets or traps in order 

to catch the animals as they go about their 

normal activities.

– See sheet for examples.



Sampling Plants

• Two main types of sampling:

– Random sampling

– Systematic sampling



Random Sampling

• When we are only interested in finding out 

the types & abundance of plants in an 

area.

• Difficult to look at every plant in an area.

– So we take random samples of the plot



Grid Method

• Make a pair of axes 
with a tape 
measure.

• Use random 
numbers to 
generate sets of 
coordinates.

• Visit each site and 
study the plants in 
that area.

• Continue until 
enough samples 
have been made.
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How do you know which plants to 

look at?

• Use a quadrat.

• There are 2 types:

– Frame quadrat.

– Point quadrat.



Frame Quadrat

• A square frame that 

defines the area of 

study.

– Sometimes 

subdivided into 

smaller squares.

– Available in a variety 

of sizes.



Point Quadrat

• A horizontal bar 

through which pins 

are pushed until they 

touch the ground.

• Any plant that the 

pins touch on their 

way down is 

counted.



How many samples should I take?

• Do a pilot study:

– Produce a cumulative frequency table/graph.

Quadrat Number Number of new species 

found 

Total number of species 

found

1 7 7

2 4 11

3 2 13

4 1 14

5 0 14

6 0 14
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Cumulative frequency plot from pilot study

So, for this particular study:

Minimum number of quadrats = 4.

(ecologists often double this number)



What size quadrat do I need?

• Do something similar but plot area of quadrat 

against number of species found.

0

5

10

15

20

25

0 0.1 0.2 0.3 0.4 0.5 0.6

T
o

ta
l 

n
u

m
b

e
r 

o
f 

s
p

e
c
ie

s
 f

o
u

n
d

Area of quadrat

Cumulative frequency plot from pilot study



Systematic Sampling

• When we are looking for a pattern of 

distribution of a plant that may be caused 

by a change in abiotic conditions.

– Eg. Looking at how the abundance of a 

species varies with soil type or light intensity.

– We use transects to do this.



Transects

• Line Transect:

– A line (often 

string) 

marking the 

area to 

sample.

Hill

Trees

Dry, 

sandy 

soil

Water



Transects

• Belt Transect:

– A series of 

quadrats 

placed along 

the transect.

– Plants within 

the quadrats 

can be 

counted.

Hill

Trees

Dry, 

sandy 

soil

Water



Transects

• Continuous

Belt Transects 

can be used 

where the 

length of the 

transect is 

small.

Hill

Trees

Dry, 

sandy 

soil

Water



Transects

• Interrupted

Belt Transects 

can be used 

where the 

length of the 

transect is 

large.

Hill

Trees

Dry, 

sandy 

soil

Water



How can we count the plants in our 

quadrat?

• Density (or abundance)

– Count the number of individual plants per unit 
area.

– This can be difficult and labour intensive.

• Frequency (or distribution)

– A measure of the presence/absence of a 
species at a sampling point.

– Requires a large number of sampling points.



How can we count the plants in our 

quadrat?
• Percentage Cover

– The percentage of the ground area covered by 
a species from a bird’s eye view.

– Overcomes the need for counting individuals.

– Total percentage is often >100 due to 
overlapping

• Biomass

– A measure of above-ground dry weight.

– A destructive measure.
• Plants need to be harvested & dried.



Factors affecting population size

• Populations may remain constant over 

time, or may fluctuate.

Population 

size
Reproduction Death

Immigration

Emigration
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K vs R

• Most organisms lie on a continuum 

between k-species & r-species.



Limiting factors

• Factors that limit the population size or 

carrying capacity:

– Availability of resources:

• Food, water, light, oxygen, nesting sites, shelter.

– Effects of other species:

• Parasites, predators, competition for resources.



Predators & Prey

• Predation can act as a limiting factor for 

both the predator and the prey.



Predator 

& Prey 

in the 

wild



Competition

• Intraspecific Competition.

– Between individuals of the same species.

– Maintains constant population numbers 
throughout Stationary Phase.

• Interspecific Competition.

– Between individuals of different species.

– Affects population size and distribution of a 
species.



Evidence for Competitive 

Competition

• Russian scientist Gause (1934) studied 

competition in Paramecium.

– Two species (P. caudatum & P. aurelia) were 

grown alone and together.





Gause concluded:

• If two species shared the same niche then 

one would be out-competed & become 

extinct in that habitat.

– This was called the Competitive Exclusion 

Principle.

– It explained why species only grow in 

particular habitats.



But…

• Other studies show that it is not that 

simple in the wild.

– Sometimes two competing species reach 

stable population sizes, often with one larger 

than the other.

– Many factors affect populations in the wild & 

these change on a daily/annual basis.

• It may be that one species dominates in one 

habitat while the other dominates somewhere else.



Competition in Plants

• Some plants can interfere with the 

physiology of neighbouring plants.

– They can release chemicals into their habitat.

– This is called Allelopathy.


