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Our planet is host to an enormous variety of life. To describe this immense variation, 
the term biodiversity is used. A general definition of biodiversity is the variety of 
plant and animal life in the world. As of 2018, scientists have documented 
approximately 8.7 million species. Each of these species are part of a particular 
ecosystem.
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An ecosystem is a community of interacting organisms interacting with their non-
living environment. Ecosystems are found all over the world.
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Ecosystems can be 
• Marine such as a coral reef
• Terrestrial such as grasslands, forests, deserts or cities, or
• Aquatic such as a polar ecosystem
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Ecosystems occur on many different scales, from a small puddle or a freshwater 
pond to a whole river. While the borders of some may be clear, such as a pond; 
others may be less easy to define, such as marshland that leads into a river. It is up to 
the ecologist to define the boundaries in a way that makes sense for their questions 
of interest.
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Ecology

Ecology studies the interactions between organisms and the relation
between organisms (biological) and their physical environment (non-
biological)

Ecology studies the interactions between organisms and the relation between
organisms and their non-living environment. 

Ecologists deal with the full scale of life. From tiny organisms such as bacteria to
processes that span the whole planet. They observe nature or conduct experiments
in order to learn more about individual organisms or whole ecosystems.
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The living organisms in an ecosystem are called biotic factors. In this freshwater 
pond, some biotic factors are algae, fish, grass, trees and birds.
The non-living parts of an ecosystem are called abiotic factors.  Some abiotic factors 
are light, water, air, soil, temperature. 

Organisms in an ecosystem have a specific role to play, contributing to keeping the 
ecosystem healthy in their own way. One way of classifying organisms is by looking 
at the way they acquire nutrients. There are three categories.
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The first category are the producers. Producers are usually algae and plants. These 
can vary from the tiny phytoplankton in our oceans (lower left) to giant redwood (far 
right) that can grow to a staggering 115 meters and live to be more than 2000 years 
old! 

Producers use energy from the sun to make their food in a process called 
photosynthesis.
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water

sunlight

Photosynthesis is a process by which radiant energy from the sun is converted into 
chemical form. In this process, light combines with carbon dioxide and water to 
create a sugar known as sucrose. Oxygen is released to the atmosphere as a waste 
product. 

Producers are the foundation of every ecosystem on the planet. They are responsible 
for producing and maintaining the oxygen content of the Earth’s atmosphere. On top 
of that, the energy they capture sustains all the other organisms in the ecosystem. 
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The second category are called consumers. These organisms acquire nutrients by 
eating other organisms. A consumer can be a herbivore (first row), an omnivore
(second row), or a carnivore (third row).

Herbivores only eat plant material, omnivores can eat a variety of food sources and 
carnivores only eat meat.
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This diagram categorizes consumers according to their diet. Herbivores have a plant 
diet and are represented in the green circle, carnivores have a meat diet and are 
represented in the red circle and omnivores are in the overlapping part because they
can eat both. 

These consumers also play an important role in ecosystems. They obtain energy by 
feeding on other organisms and transfer energy to other consumers.
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The third category is an often overlooked group of organisms which are called 
decomposers and detritivores. 

Decomposers break down dead or decaying plants or animals to smaller organic 
components and in doing so carry out the process of decomposition.  

Detritivores obtain nutrients by consuming the smaller components and breaking it 
down into inorganic matter such as water, minerals and CO2. 
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Decomposers such as bacteria and fungi are key in decomposing the body of a large 
herbivore. Larger scavengers also play an important role making the body accessible
to insects, mites and other animals. 

All these organisms are responsible for recycling minerals back into the soil. Without 
them, plants would not get enough nutrients, and dead matter and waste would pile
up.
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In this forest, there are many producers, consumers and decomposers. One way of 
studying the interactions between them is to look at the feeding relationships: in 
other words, which organism eats which?
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Grass Hare Fox

These feeding relationships are often represented as a food chain. Food chains 
always have a linear direction. You start with a producer and end with an apex 
predator. Energy or nutrients flow in the direction of the arrows.

In this example, the food chain starts with grass as a producer. The hare consumes 
this grass. The fox eats the hare and is the final link in this food chain. This food chain 
has a total of three links.
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Oak Caterpillar Golden Oriole Goshawk

This food chain is from the same ecosystem, but starts with a different producer: the 
oak. The leaves from the oak are consumed by a caterpillar. The caterpillar is 
consumed by the golden oriole. The goshawk is the apex predator. This food chain 
has a total of four links.
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producer 1st order consumer 2nd order consumer 3rd order consumer

Consumers are categorized according to their position in a food chain. You look at 
the number of steps between the consumer and the producer. For example, there is 
one step between the caterpillar and the oak. Therefore, the caterpillar is classified 
as a first order consumer. There are two steps between the golden oriole and the 
oak. The oriole is a second order consumer. And so on. 
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Oak Caterpillar Golden Oriole Goshawk

In reality, a producer like the oak has not one but many species that it provides food 
for. By adding a second species of caterpillar as a 1st order consumer, the food chain 
becomes more realistic.
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Oak Caterpillar Golden Oriole

Goshawk

Beech Common CuckooCaterpillar

We can add even more species from the same forest ecosystem. Now the feeding
relationships become even more realistic, but also more complex.
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To represent this complexity of feeding relationships, a food web is often used. A 
food web is a non-linear web of producers, consumers and decomposers. It consists 
of all the food chains in a single ecosystem. Just like in a food chain, the arrows 
between organisms illustrate the feeding pathways. The sun is not part of the food 
web but provides the whole system with energy (shown by the white arrows).

20



Removal of key species can change ecosystem dynamics. For example, when an apex
predator such as the fox is lost from the food web, populations of herbivorous prey 
species will increase in number. This change will cascade along the food chain and 
affect population numbers of both consumer and producer species.
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IF

In this example, the fox is lost from the food web (shown in the bottom food chain). 
If there are no similar predators to take its place, populations of herbivores such as 
roe deer will increase in number. This will lead to overgrazing and a decline in 
population numbers of primary producers such as the oak. 
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