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All organisms that live and interact in an 
ecosystem form a community.  This 
community is made up of populations of 
different species.  These species depend 
on each other for resources, so we say 
they are interdependent.  Each population 
lives in a particular habitat within the 
ecosystem. A habitat includes the other 
organisms that affect the population and 
local environment. 

Food webs show the feeding relationships 
between different organisms. 

We can use them to predict what will 
happen to the organisms if there are 
changes within the ecosystem.

For example, if there is a reduction in 
the amount of pondweed growing this will 
have an impact on the other populations 
within the web.  The population of pond 
snails will decline because there is less 
food for them to each. The population of 
stickleback will also decline with the 
remaining fish eating more mayfly lava 
causing that population to decrease.  

Food webs

The microscopic plant population will increase with less mayfly eating them, and so on.  
So you can see how a change in one population can have an impact on the whole food web.

Abiotic and biotic factors in an ecosystem:

Physical and chemical factors; 
temperature, rainfall, soil, 
drought, flooding, rising sea 
temperatures, light levels, 
climate change, pollutants.

The organisms in an 
ecosystem that have an 
impact on other organisms 
because they compete for 
resources such as food.

Abiotic Biotic

Predator – prey cycle
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Abundance of a species.

We can estimate population size by taking 
samples using randomly placed quadrats.

Parasitism

A tape worm attaches 
itself to the lining of 
the intestines to 
absorb the nutrients 
from the food we eat.

Parasitism is 
the 
relationship
where one 
organism
benefits by 
feeding off a 
host organism, 
causing harm 
to this host. 

Mutualism
Both organisms benefit from 
the relationship.                                 
For example, plants and insects 
have a mutualistic                         
relationship because the plants 
rely on the insects for 
pollination whilst the insects 
benefits from collecting nectar 
or pollen from the flowers, 
which  it uses for food.

Humans and biodiversity

Many of the ways in which humans affect ecosystems can reduce biodiversity.

Fish farming can have a negative impact on biodiversity because parasites and diseases 
can spread from farmed fish to wild organisms that live there.

Introducing non-indigenous species can have a negative impact on an ecosystem.  Cane 
toads from South American were introduced to Australia to kill cane beetles.  However, 
the toads became a problem as their population increased dramatically and they are 
poisonous and kill native animals.

Preserving biodiversity 

Biodiversity can be preserved by 
reforestation, conservation of rare or 
endangered species and conservation 
of habitats.

Eutrophication
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Animals feed on the plant passing the carbon compounds along the food chain. Most 
of the carbon they consume is exhaled as carbon dioxide formed during 
respiration. The animals and plants eventually die.
The dead organisms are eaten by decomposers and the carbon in their bodies is 
returned to the atmosphere as carbon dioxide. In some conditions decomposition 
is blocked. The plant and animal material may then be available as fossil fuel in the 
future for combustion.
In the sea, marine animals may convert some of the carbon in their diet to calcium 
carbonate which is used to make their shells. Over time the shells of dead 
organisms collect on the seabed and form limestone. Due to Earth movements this 
limestone may eventually become exposed to the air where it's weathered and the 
carbon is released back into the atmosphere as carbon dioxide. Volcanic action may 
also release carbon dioxide.

The nitrogen cycle.

Nitrogen in plants
Plants need nitrogen 
to grow well, make 
proteins and DNA.  
They cannot absorb 
nitrogen from the 
air because as a gas 
it is unreactive. 
Instead they absorb 
nitrogen compounds 
such as nitrates 
that are dissolved in 
soil water.

Nitrogen-fixing bacteria                                                                                          
Some plants such as peas and beans have a mutualistic 
relationship with nitrogen-fixing bacteria.  The bacteria live in 
the root nodules of the plant.  The plant gets nitrogen 
compounds directly from the bacteria and in return the 
bacteria receives nutrients from the plant.  Farmers can use 
this relationship to keep the soil rich in nitrogen compounds 
through the process of crop rotation; planting peas one year to 
return excess nitrogen compounds to the soil and potatoes the 
next to use these compounds.

Nitrogen cycles through abiotic and biotic components of an 
ecosystem, as shown in the diagram above.

Bacteria and nitrates Decomposers such as bacteria release 
nitrogen compounds when they decompose dead animals and plants.

Most of the chemicals that 
make up living tissue 
contain carbon. When 
organisms die the carbon 
is recycled so that it can be 
used by future generations. 
The model that describes the 
processes involved is called 
the carbon cycle.
Carbon enters the 
atmosphere as carbon 
dioxide from respiration and 
combustion.
Carbon dioxide is absorbed 
by producers to 
make carbohydrates in 
photosynthesis.
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Possibly the most important substance on earth is water. It not only 
keeps us alive but every other plant and animal that has ever existed. 

There is a limited amount of water on Earth so it must be recycled 
through organisms and the environment in order to support life. 

The water cycle.

Saudi Arabia is mostly desert.  Over half the country’s drinking 
water comes from desalination plants like this one at Shoaiba, 
though it requires a lot of energy for the process.

There is plenty of fresh water in rivers, lakes and underground.  
However, to make it potable (safe for drinking) he water must be 
treated with chemicals and filtered to remove dirt, pathogens and any 
toxic substances, such as metal ions.  The water may also be treated to 
improve the taste by removing non-toxic substances.

In very dry areas water has to be either extracted from the air or from 
the sea (in a process called desalination). Several methods are used to 
do this, including distillation where the water is evaporated and then 
condensed and collected.


