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An ecosystem is the interaction of 
a community of living organisms 
the plants, animals and 
microorganisms (biotic) parts with 
the non-living (abiotic) parts of 
their environment. See lesson 4 
This is an example of an Afrcan 
savannah ecosystem. 

To survive and reproduce, 
organisms require a supply of 
materials from their surroundings 
and from the other living 
organisms there. 

Within a community, each species 
depends on other species for 
food, shelter, pollination, seed 
dispersal etc. If one species is 
removed, it can affect the whole 
community. This is called 
interdependence.  

A stable community is one where 
all the species and environmental 
factors are in balance so that 
population sizes remain fairly 
constant.  

 Communities, 
food chains, food 
webs continued  

 Materials cycling: 
All materials in the living world are 
recycled to provide the building 
blocks for future organisms. 
Microorganisms play a role in 
cycling materials through an 
ecosystem. Decay of dead plants 
and animals by microorganisms 
returns carbon to the atmosphere 
as carbon dioxide and mineral 
ions to the soil. 
 
Decay is the breakdown of waste 
to basic nutrients which can be 
absorbed and used again a shown 
in the decay cycle below 

 
Detritus is dead and decaying 
matter, such as dead leaves, 
animal remains or faeces and 
urine. 
A detritivore is an organism that 
feeds on detritus e.g. earthworms. 
Maggots and woodlice. 
Decomposers: Digest the decaying 
material e,g. bacteria and fungi 

 Decay, peat and 
the carbon cycle 
continued: 

Carbon cycle stages: 
Photosynthesis: Plants absorb CO2 
from the atmosphere. 

 Water cycle: 
Evaporation: Liquid water is 
turned into water vapour in the 
atmosphere. 

Condensation: Water vapour 
condenses to form clouds. 

Precipitation: Water is deposited 
from clouds as rain. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 Biotic factors include living things: 
• Availability of food: 
• New predators arriving 
• New pathogens 
• One species 

outcompeting another 
 

Abiotic factors include non-living 
things 

• Light intensity 
• Temperature 
• Moisture levels 
• Oxygen levels for 

aquatic animals 
• Wind intensity and 

direction 
• Carbon dioxide levels for 

plants 
• Soil pH and mineral 

content 
 

Sampling techniques: A range of 
experimental methods using 
transects and quadrats are used 
by ecologists to determine the 
distribution and abundance of 
species in an ecosystem.  
 
Used for example when 
investigating the effect of abiotic 
factors on the distribution and 
abundance of living things (biotic 
factors). 
(see actual use in the required 
practical)  

 Organisms in 
their 
environment, 
distribution and 

 Required practical 9 
Task: You will compare the 
population sizes of daisies in 
trampled and un-trampled areas 
of your school field.  You will use 
a transect line and a quadrat to 
do this in two separate 
experimental investigations. 
 
Objective 1 : To investigate the 
population size of a plant species 
using random sampling.   
 
Random 
sampling uses 
quadrats. To 
estimate the 
size of a daisy population in an 
area.  
Method:  
1. Choose a suitable number of 

quadrats to use. 
2. Assign co-ordinates to the 

area that you are sampling. 
3. Randomly choose co-

ordinates. 
4. Place the quadrats and count 

organisms present. 
5. Calculate the mean number 

of organisms. 
 

 RP Distribution - 
quadrats 

Objective 2  To investigate the 
effect of a factor on the 
distribution of daisy plants using 
a transect line 
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Tropical 
rainforests 
and ancient 
oak 
woodlands 
are stable 
communities  

Habitats are the areas organisms 
live in e.g. woodland, pond, 
deserts. 

Organisms will live and grow in 
places where conditions are 
suitable.  

Feeding relationships within a 
community can be represented by 
food chains. As shown below: 

 

All food chains begin with a 
producer which synthesises 
molecules. This is usually a green 
plant which makes glucose by 
photosynthesis. 

Respiration: Animals, plants and 
microorganisms respire, releasing 
CO2 into the atmosphere. 
Decay The carbon in dead 
organisms is released to the 
atmosphere by microorganisms 
respiring. 
Combustion: Carbon locked in 
fossil fuels is released as CO2 
when fuels are burned. 

 

Peat: The destruction of peat 
bogs, and other areas of peat to 
produce garden compost, reduces 
the area of this habitat and thus 
the variety of different plant, 
animal and microorganism species 
that live there (biodiversity).The 
decay or burning of the peat 
releases 
carbon 
dioxide 
into the 
atmosphere.  

 Decay, peat and 
the carbon cycle 
continued:(Triple 
Biology only: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

abundance 
continued: 

Ecologists study an environment 

in terms of its biodiversity – the 

variety of different species in an 

area. They will want to know 

certain information about the 

species present: 

•Where an organism is found 

(distribution) 

•The number of that organism 

present (population) 

 

Sampling several small sections is 

representative of the whole area. 

The sampling technique used 

depends on the habitat and type 

of organisms 

present.  

Using devise 

such as pooters to catch insects 

Sweep nets to 

catch organisms 

in long grass. 

Pitfall traps to 

catch insects. 

 

 Organisms in 
their 

 
Systematic 
sampling uses 
transects to 
see how 
populations and communities 
change over a 
distance. 
 
  
Method:  
1. Use a tape measure to create 

a long line (transect). 
2. Put quadrats at set distances. 
3. Count organisms present. 
4. Repeat in a different place/ 

different time of year. 
5. Draw graphs to see how 

communities change over a 
distance. 

Example Analysis: 
Estimated population size = 
 Total area     x   number of specific 
Area sampled       plant species              
                                   counted 

 Example 
application:  

• The area sampled 
from 10 quadrats is  
10 x (1m x 1m= 1m2  ) 
= 10 m2 

• The total area of the 
survey =    20m x 20m 
= 400m2 

• The total number of a 
specific species 
counted in 10 
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 Communities, 
food chains, food 
webs continued  

Producers are eaten by primary 
consumers, which in turn may be 
eaten by secondary consumers 
and then tertiary consumers. 

Food webs contain many 

interlinking food chains as shown: 

 

Consumers that eat other 
animals are predators, 
and those eaten are prey. 
 
In a stable community  
the numbers of predators 
and prey rise and fall in 
cycles. 

When the population of the prey 
Increases, more food is available 
for the predators, so their 
population increases. 
There are more predators so the 
population of the prey decreases. 
There is less prey to feed on so 
the population of predators 
decreases. The cycle restarts from 

rates of 
decomposition) 

The factors which affect the rate 
of decay of organic matter are: 
temperature, moisture and 
oxygen.  

These affect the rate of decay to 
real life situations, for example, 
compost making (decomposed 
organic material made with 
material such as leaves, shredded 
twigs, and kitchen scraps from 
plants) and peat formation (a 
brown deposit resembling soil, 
formed by the partial 
decomposition of vegetable 
matter in the wet acidic conditions 
of bogs and fens. It is often cut out 
and dried for use as fuel and in 
gardening.) 

Biogas fermenters: 
If insufficient oxygen is present 
then anaerobic decay will occur. 
This produces methane gas in 
biogas fermenters as shown in the 
diagram below. The generators 
use anaerobic decay to digest 
waste biological material and 
produce methane. This used as a 
renewable biogas fuel worldwide. 

 RP 10 (Triple Bio 
only) continued 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 RP 10 (Triple Bio 
only) continued 

environment, 
distribution and 
abundance 
continued: 
Quadrats are square frames 
used to e.g. 1m2 used to 
sample all plant species in a 
particular area (used in RP9). 

 

Environmental factors such 
as light intensity, soil 
moisture and soil pH can be 
measured using 
environmental digital meters 
e.g. light meters, moisture 
and pH data loggers. 

 

 You need to 
know and use the 
terms: 

Mean = average number (mean      
data is more reliable) 

Median= middle value 

Mode – Highest occurring value 

quadrats = e.g. 50 
daisies 

• Estimated population 
=  400 m2  x 50                          

           10 m2 

answer =2000 daisy plant species 
 
KEY PRACTICAL TERMONOLOGY 
• A variable is something that can 
change in a practical. 
• The independent variable is the 
one which we change. 
• The dependent variable is the 
one which changes because we 
change the independent variable. 
• A control variable is a variable 
which is deliberately kept the 
same. 
For an investigation to be a fair 
test which produces valid results 
A hypothesis is a statement which 
can be tested scientifically 
A prediction is a statement of 
what we expect to happen when a 
hypothesis is tested. 
An investigation is said to be 
repeatable if similar results are 
obtained when it is repeated 
under the same conditions by the 
same person 
An investigation is reproducible if 
it is repeated by a different person 
(or group of people) and similar 
results are obtained. 
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the beginning. 

 RP 10 (Triple Bio 
only) 

Investigating the effect of 
temperature on the rate of 
decay of fresh milk by 
measuring pH change. 
You will need to decide on at least 

three temperatures to investigate 

You will use an  
alkaline solution of milk.  When 
lipase is added to the milk the fat 
in the milk is broken down into 
fatty acids.  This makes the pH 
lower. 
Cresol red is an indicator that is 
purple in alkaline solutions of 
about pH.  When the pH drops 
below pH 8.3 Cresol red becomes 
yellow.   
 

Key variables: 

Independent: temperature    

Dependant: Time to change pH 

Control variables:   E.g. 

concentration and volume of 

lipase enzyme. Volume of milk. 

The volume and concentration of 

sodium carbonate added to make 

the milk alkaline. 

apparatus 
You are provided with the 
following: 
• a small beaker containing 

full fat milk or single 
cream 

• a small beaker containing 
sodium carbonate solution 

• a small beaker containing 
lipase solution 

• 250 cm3 beakers, to be 
used as water baths 

• test tubes 

• a test tube rack 

• a marker pen 

• 10 cm3 plastic syringes 

• a stirring thermometer 

• a stop clock  

• Cresol red, in a dropper 
bottle 

• an electric kettle, for 
heating water 

• ice, for investigating 
temperatures below room 
temperature. 

 

 
Method 
1. Half fill one of the 250 cm3 

beakers with hot water from 
the kettle.  This will be the 
water bath. 

 
2. Label two test tubes:  

• one ‘lipase’  
• one ‘milk’ 

 
3. In the ‘lipase’ test tube put 5 

cm3 of lipase solution. 
 
4. In the ‘milk’ test tube put 

five drops of Cresol red 
solution. 

 
5. Use a calibrated dropping 

pipette to add 5 cm3 of milk 
to the ‘milk’ test tube. 

 
6. Use another pipette to add 7 

cm3 of sodium carbonate 
solution to the ‘milk’ test 
tube.  The solution should 
be purple. 

 
7. Put a thermometer into the 

‘milk’ test tube.  
 

8. Put both test tubes into the 
water bath.  Wait until the 
contents reach the same 
temperature as the water 
bath. 

9. Use another dropping 
pipette to transfer 1 cm3 of 
lipase into the ‘milk’ test 
tube.  Immediately start 
timing. 

 
 
 

 RP 10 (Triple Bio 
only) continued 

 

 

 

 

 

 

 

 

 

 
10. Stir the contents of the 

‘milk’ test tube until the 
solution turns yellow. 

 
11. Record the time taken for 

the colour to change to 
yellow, in seconds. 

 
12. Repeat steps 1‒11 for 

different temperatures of 
water bath.   

 

 

 

 

 

 

 

 

 

 

(You can obtain temperatures 

below room temperature by using 

ice in the beaker instead of hot 

water) 

Record results in table as per 

booklet: 
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Free science RP 10 working link: 

https://www.youtube.com/watch

?v=LeH5FUKSPzU 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

https://www.youtube.com/watch?v=LeH5FUKSPzU
https://www.youtube.com/watch?v=LeH5FUKSPzU

	10m2
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	 The total number of a specific species counted in 10 quadrats = e.g. 50 daisies
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