Ecology – Knowledge Organiser
Animals compete for
Territory
Mates
Food
Plants compete for

Adaptations help
organisms survive – if they
don’t have them they will
die and not pass on the
alleles/genes to their
offspring – Look at the
animal/plant in question

Light

Animal Adaptations
Cold Climates:
 Small surface area e.g. Ears – lose less heat
 Insulation – blubber (thick layer of fat
under skin), fur coat
 Fat layer also provides a food supply during
winter
Small SA:VOL – lose less heat

Space

Dry climates

Minerals from the soil

Deserts may be hot in day and freezing at
night. Lack of water.

Water

 Often active at night rather than day
Can’t sweat or will lose water

Extremophiles – organisms
adapted to extreme
environments.
e.g. Bacteria can live at
temperatures as low as -15 or
up to 80C as their enzymes are
adapted not to denature.

 small – large surface area:volume to lose
heat through skin - whales have a very small
SA:vol to try to keep heat in.
There are different factors
that affect where organisms
decide to live. They cane be
grouped into BIOTIC and
ABIOTIC factors.
BIOTIC (living)

Top TIP – State adaptation and
HOW it will help it survive not
just the adaptation!!

Availability of food
New predators arriving
New pathogens
One species outcompeting
another – numbers no
longer sufficient to breed

Big ears- lose heat
Thin fur, little body fat
To stop being eaten!
Poison
Mimicry – look like something more
dangerous
Large muscles in legs – run fast
Eyes on side of head – see more
Big ears – hear more

ABIOTIC (non-living)
Light intensity
Temperature
Moisture levels
Soil pH and mineral content
Wind intensity and direction
Carbon dioxide levels for
plants
Oxygen levels for aquatic
animals

Adaptations in plants
Water taken in through the roots –
these need to be very wide to collect
water in dry conditions – they also act as
an ANCHOR – stop them being pulled
out.
They have STOMATA (little gaps in the
leaves to allow gases in and out for
photosynthesis.
They can store water in roots, stems
(thick) and their leaves. Leaves have
large SA to absorb more sunlight

Predators are animals that eat
other animals. Prey are the
animals that get eaten. The size of
the predator population and prey
population depend on each other.
If the prey population grows,
predator numbers will respond to
the increased food supply by
increasing as well. But the
growing predator population will
eventually reduce the food supply
to the point where it can no
longer be sustained.

An ecosystem is the interaction of a community of living
organisms (biotic) with the non-living (abiotic) parts of their
environment. To survive and reproduce, organisms require a
supply of materials from their surroundings and from the other
living organisms there. Plants in a community or habitat often
compete with each other for light and space, and for water and
mineral ions from the soil. Animals often compete with each
other for food, mates and territory. 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.

Pyramids/Food chains/Energy
Food chains show feeding
relationships within a
community. The arrows
represent the flow of ENERGY.
PRODUCER – plant or algae
that photosynthesises making
glucose

TOP TIP
Pyramids of Biomass will mostly
be pyramid shaped unless there
is some data so always double
check!!

PRIMARY CONSUMER – first
animal in food chain
(herbivore)
SECONDARY CONSUMER –
next animal in food chain

Pyramids of Biomass
• Biomass is the amount of
living thing available to the
next level in a food chain –
the mass of material in
living organisms
• It is the total mass without
the mass of water (dry mass
in grams)
• Pyramids of biomass show
how much ENERGY is
available at levels in a food
chain

Reproducibility: An
experiment is better if
others can repeat and get
similar results.
This is very difficult when
working with nature so you
must control as many variables
as you can.

Control Variables: Things
you keep Constant
Independent Variable: The
thing I change
Dependent Variable: The
thing that’s measured or
recorded.

You can use a quadrat to
compare two areas placing
them randomly
or
you can move them along
a line called a transect
and see how things
change in an environment
moving away of towards a
feature like water. – do it
systematically – every
2m/5m/10m!!

Remember: The bigger the
sample size the more valid
and reliable your conclusions.
EXPERIMENTS SHOULD BE
REPEATED!!

Quadrats help you count
the organisms in a area.
(normally plants) – Thrown
randomly – using random
number generator

Mean/Average – Add all the values
together and divide by the number of
values used.
(remember to leave out anomalies)
Median – The middle value of the
range.
Mode – The most frequently
occurring value.
Graphs – If data is categorical then
plot a bar chart, if data is continuous
plot a line graph – either join dots
with ruler or a sweeping curve

Biodiversity and the effect of
human interaction on ecosystems
Biodiversity is the variety of all the different
species of organisms on Earth, or within an
ecosystem.
A great biodiversity means the ecosystem is
more stable – this means there is less
dependence of one species on another for food,
shelter etc.

Our future as humans depends on making sure
that biodiversity is maintained, many human
activities are reducing biodiversity –
deforestation, recently measures have been
taken to stop this reduction

Waste Management
Rapid growth in the human population and an
increase in the standard of living mean that
increasingly more resources are used and more
waste is produced. Unless waste and chemical
materials are properly handled, more pollution will
be caused.
Pollution can occur:
• in water, from sewage, fertiliser or toxic
chemicals
• in air, from smoke and acidic gases
• on land, from landfill and from toxic chemicals.
Pollution kills plants and animals which can reduce
biodiversity.
Humans reduce the amount of land available
for other animals and plants by building,
quarrying, farming and dumping waste. 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.

Global warming
Results of global warming
A rise of just a few degrees in world temperatures
will have a dramatic impact on the climate:
Global weather patterns will change, causing
drought in some places and flooding in others.
Melting of polar ice caps will raise sea levels,
causing increased coastal erosion and flooding of
low-lying land – including land where major cities
lie.

Deforestation (large scale removal of plants)
This can be more furniture/paper etc and
provide land for cattle/grow rice, also to grow
crops for biofuel.
This will lead to a decrease in biodiversity and
an increase in carbon dioxide as there are
fewer trees to absorb it.

Sun’s rays enter the Earth’s
atmosphere
Heat is reflected back from the
Earth’s surface
Heat is absorbed by carbon
dioxide (greenhouse gas) and as
a result becomes trapped in the
Earth’s atmosphere
The Earth becomes hotter as a
result

Maintaining Biodiversity
Scientists and concerned citizens have put in place
programmes to reduce the negative effects of
humans on ecosystems and biodiversity. These
include: • breeding programmes for endangered
species • protection and regeneration of rare
habitats • reintroduction of field margins and
hedgerows in agricultural areas where farmers grow
only one type of crop • reduction of deforestation
and carbon dioxide emissions by some governments
• recycling resources rather than dumping waste in
landfill.

Cycles

Carbon is used to make proteins/fats/carbohydrates in
animals and plants in their cells

4.7 ECOLOGY (Biology ONLY)
DECAY is caused by decomposers which are micro-organisms like bacteria and fungi.
Decomposers are living things so prefer to live in environments that are;
• Warm
• Damp
• Oxygenated
They digest the dead material by secreting enzymes into the environment. The small
soluble food molecules then diffuse back into the microorganism but some nutrients
remain in the environment providing substances that plants then use to grow.
Gardeners and farmers use optimum conditions for decay of manure and other waste to
make natural fertilisers.
If the decay process is anaerobic methane gas is produced. This can be used as a fuel if
made in biogas generators.
Environmental changes affect the distribution of species within ecosystems. These
changes could include;
• Temperature
• Availability of water
• Composition of atmospheric gases.
These changes could be due to changes in seasons, geography or human impact.
Trophic Levels and Biomass
An apex predator describes a carnivore with
no predators.
Level 4 – Carnivores/Omnivores
Level 3 – Carnivores that eat herbivores

Level 2 – Herbivores
Level 1 - Producers

Pyramids of biomass represent the relative
amounts of biomass in each level of a food
chain. They are always pyramid shaped with
producers (green plants) at the base.
Green plants transfer about 1% of the sunlight
energy they receive during photosynthesis.
Only approximately 10% of the biomass is
transferred from one trophic level to the next.

Remember: When drawing pyramids of
biomass you need a labelled layer for
each thing in your food chain
(this should good in order of what eats what)

Energy that will become
part of the animals
biomass

It is not very efficient to have a really long
food chain with many trophic levels, this is
why we see less and less consumers as we
work through the trophic levels.

Energy is lost at each step of a food chain because not all energy taken in is made into
new biomass (new parts of the next animal)
A lot is used in respiration and movement and some is lost as heat and waste
(not all food eaten is absorbed… faeces).

Food Production (BIOLOGY ONLY)
Food Security is having enough food to feed a population.
Our food security is currently threatened by:• Increased Birth Rates (Growing populations)
• Changing dietary needs of developed countries (takes it away from others)
• New pests and pathogens affect crops
• Environmental changes e.g. famine due to lack of rainfall.
• Cost of farming
• Conflicts in some countries affect availability of food and water.
We must find sustainable methods of food production to feed all people on Earth.
Note: some countries are affected worse than others.

Stopping over fishing
Fish stocks in the oceans are declining the fish stocks
must be at a level where breeding continues or
certain species may be lost.
(conserve stocks, change fishing methods by using
different nets, set catch quotas)

Intensive Farming:
Reduce energy loss by
limiting movement (keep
in small enclosed space) and
keeping animals warm
(keeping them inside).

Is this ethically OK?

Some animals are fed high protein
foods to increase growth

Efficient Food
‘producing food in a way stops energy loss and conserves biomass’

Short food chains are better then long ones!
Energy and biomass is lost at every stage.

Modern biotechnology techniques have allowed us to use large quanitites of
microorganisms for food.
Grow your own mycroprotein
– Fungus Fusarium
Using a
fermenter
Aerobic respiration

Keeps everything evenly mixed

Grow in sugar
syrup

Monitor pH and
temperature
A fungus called Fusarium is used to produce mycoprotein
GM crops could provide more food or food with better nutritional values.
GM bacteria produces human insulin for use with diabetics.
You need to be able to describe the methods of each of these

