
ECOSYSTEMS
ABIOTIC & BIOTIC COMPONENTS

FOOD FLOW & ENERGY FLOW
CYCLES of WATER & GASES



INTRODUCTIONS and REMINDERS
• ECOsystem – a place with its own vegetation, in which all living

things interact closely with each other and with their non-living
environment.

• Habitat – what we call the place in which they live.
• BioTic – anything in the area that is (or was) living is in this group.

Like all plants and animals.
• ABiotic – anything that is non-living (and never was living). Like all

parts of weather, soil, water.
• Nutrient Flow – each plant uses the soil, sun, water, gases (etc.) to

make food for itself – and some of its food is eaten by a herbivore,
which can then be eaten by a carnivore. The decomposer releases
the final nutrients back from all of them. And so food is seen to
flow through that ecosystem in this way.



ABIOTIC (non-living) FACTORS
1. CLIMATE: Weather

Amount of light. Temperature. How much water, and 
exactly where it is. Gases in the air. Wind.

2. EDAPHIC: Soil
Type of soil. Available water held in the soil. Acidity of the 

soil.

3. PHYSIOGRAPHIC: How the land lies
The direction it faces. Its steepness. How high it is above 

the level of the sea.



1. FACTORS of CLIMATE

1. LIGHT – The more sunlight there is, the more energy the plant
can use to put into its food. However, shade-loving plants have
adapted to growing under bigger trees, and use less light-energy.
Hence the stratified (layered) forests.

2. TEMPERATURE – This depends on how close the area is to the
equator – its line of latitude. The closer you are, the warmer it is.
The further you are, the closer you are to the icy poles. This will
affect the type of plant that grows there, and the type of animal
that can live there. EndoTherms are warm-blooded animals
whose bodies stay the same temperature at all times.
EctoTherms are cold-blooded, because their bodies change all
the time to being the same temperature as their environment.

These are beautifully described and explained on Pages 61 – 62 in 
your books.





3. WATER – All plants need the chemicals in water so as
to make food by PhotoSynthesis. All animals need
water to help them digest food before it can be broken
down. So water is vital for life.

• XeroPhytes – plants that have adapted to dry desert
areas, where there is almost zero water. They have
smaller leaves, sunken stomata, thicker cuticles, and so
they keep the water they can get. Cactus.

• HydroPhytes actually live inside (or on top of) water.
They contain air to float, thin cuticles, no support
structures, and short xylems. Water-lilies.

• MesoPhytes are what we are used to – normal
conditions, with enough water (medium amounts of it)
available. Look at our plants outside.





4. GASES in the AIR – Nitrogen (78%),
Oxygen (21%), Carbon Dioxide (0,03%),
Water Vapour.

• Carbon Dioxide from the air is used by
plants, since it contains chemicals that
are used to make food by PhotoSynthesis.

• Oxygen from the air reacts with food in
the mitochondria of plants and animals,
to break that food down (by cellular
respiration) in order to release its energy.

• Nitrogen from the air is first made into
nitrates by Bacteria, and this is then taken
in by plants from the soil. Plants make
these into proteins, which is how animals
can eat them so as to get Nitrogen into
their bodies.



5. WIND – This is the name we give
to moving air.

• It is used by some plants for sex
(pollination).

• Some seeds have little wings, and
are blown to where they will grow.

• Wind brings the weather to us:
rain, hail, snow.

• It also causes sand to erode, and to
get blown elsewhere.

• It blows water vapour away from
plants, thus causing water to move
(transpire) more quickly through
those plants. (This also causes
minerals to be brought up more
quickly from the soil, in the water,
through that plant.)



2. EDAPHIC FACTORS (Soil)
1. TYPE of SOIL – Over time, rocks are broken

down (weathered) into soil particles:
• Sand – large particles with large spaces

between them. Water drains through sand
quickly.

• Clay – small particles with small spaces
between them. Water is held tightly in clay.

• Loam – a mixture of sand and clay,
enriched with dead organic matter
(humus), which binds the particles together
nicely, and allows water to drain at a good
rate.

Loam is the best type of soil for plants to 
grow in.



SAND CLAY LOAM



2. WATER in the SOIL – The plant gets its
water from the soil – not from water
vapour in the air.

• HygroScopic Water – this is the water
found around each soil particle, and is
held so tightly that it cannot be sucked
up by the plant.

• Capillary Water – between the soil
particles are spaces, which form (like)
little tubules. They remind scientists of
the little blood capillaries in your body.
That’s why scientists call this capillary
water. This is the water that is available
for the plant to use.

Remember:
In sand these capillaries are wider, so

water is more available; in clay they
are narrower, so are more difficult for
the plant to suck out.



WATER in the SOIL



3. How ACID the Soil is – this is measured on the pH Scale:

• 0 is very acid.

• 7 is neutral.

• 14 is very alkaline.

Each plant has its optimum soil pH, and grows best when its
soil is at that level of acidity. The further the pH is from that
plant’s optimum, the more that plant will struggle to grow.

Higher rainfall areas have more acidic soils in the upper layers,
because the bases dissolve in the water, and move to the
lower soil levels.

(SourVeld is in high rainfall areas with acid soils. SweetVeld is
in lower rainfall areas with base soils.)



3. PhysioGraphic Factors
The LAY of the LAND

1. ASPECT – This is the direction in which the land is facing.
• Our country lies south of the Tropic of Capricorn. For this

reason, the sun is always slightly to the north of us as it
travels across our sky. So (for us) north-facing slopes will
always be warmer than south-facing slopes. This decides
which plants prefer to grow on which of these slopes.

• The sun rises in the east, and sets in the west. The hottest
time of the day is about an hour after noon. This is when
the sun is more to the west. So west-facing slopes will be
warmer than east-facing slopes.

• On our coastline, sea-facing slopes get more rain, and so
are wetter than those facing inland.





2. SLOPE – This is how steep the gradient of the land is. Water
washes quickly down steep slopes after rain, and takes a lot of
the topsoil with it. Winds blow up steep slopes, and the sun
shines directly on them. This is why plants prefer to grow on
flatter areas.

3. ALTITUDE – The lowest you can go on land is to the level of the
sea. (Any lower, and you will be under water.) The sea is the same
level across the world. For this reason, the height of the land is
measured as the height above sea-level.

Our force of gravity comes from the middle of the earth. The closer
you are to the middle of the earth, the stronger is that force. This
is why there is more air nearer the sea-level than higher up.

For this reason, regions of lower altitude are warmer,
because there is more air to hold the heat from the sun.

The higher you go, the colder it gets, the less air
pressure there is, and the less Oxygen there will be.



C. Ecosystems
Question 1

1. –a specific area in which there is a close interaction between biotic and
abiotic factors.

2. – are the non- living factors of an ecosystem.
3. – are the living components in an ecosystem.

Question 2
1. – Light is essential for the process of photosynthesis.

- Sunlight is used to convert inorganic substances such as water and
carbon dioxide into organic substances (glucose)

2. Shade-loving plants are able to survive in areas with low levels of light
intensity.eg ferns and mosses.

Sun-loving plants require high light intensity to photosynthesize. This
can cause stratification or layering of vegetation is a forest.
E.g. baobab, acacia, yellowwood trees.



Question 3

1. The temperatures at the equator is very high. This creates humid, hot conditions and high
rainfall. This supports dense forest growth and a rich biodiversity.

The temperatures at the poles are low. This creates very cold conditions. These conditions
support coniferous forests the biodiversity decreases significantly.

2. – Animals are nocturnal (cooler at night)
- They hunt in the cooler mornings or evenings.
- Have sleeker body coverings (reflects light)

3. – Plants have thicker cuticle to prevent evaporation
- Some plants have thick fleshy stems to store water.

4. – Thicker coats.
- Dense layer of fat under the skin
- Some fish have anti- freeze substance in their bodies.
- Animals may hibernate.
- Birds may migrate to warmer regions.

5. – Some plants are frost resistant.
- Seeds may remain dormant in cold season.

6. Endotherms are warm blooded and their body temperatures remains constant irrespective
of the Environmental temperatures. They can therefore live in a variety of habitats.eg
humans, birds. Exotherms are cold blooded and their temperatures is determined by
the temperature of the Environment. E.g. snakes, lizards



Question 4
1. – plants that can survive in hot, arid (dry) conditions.
2. – plants that live in moderate conditions that have sufficient

water to survive.
3. – plants that live in water.

Question 5
1. – used to make proteins.
2. – used by plants and animals for cellular respiration.
3. - used by plants for photosynthesis.

Question 6
•Assists in pollination
•Aids in seed dispersal
•Transports rain, snow, hail and sand in the atmosphere.
•Increases transpiration in plants.
•Aids in transpiration pull by increasing transpiration rate



Question 7
1. Particle size, water holding capacity.
2. - Humus is made up of dead decaying organic material. 

- It is rich in nutrients, binds soil particles together, helps soil to hold water.
3. Hygroscopic water is the thin layer of water around soil particles. 

Capillary water is found in the spaces between soil particles. 
4.

5. – Holds sufficient water for plants
- Rich in humus
- It has a mixture of sand, clay and silt.

6. – the rain tends to leach out the bases (alkaline) substances to the lower layers 
of the soil making the upper layers acidic.

7. a. bacteria thrive in acidic soil.
b. fungi prefer basic (alkaline) soil.

SAND PARTICLES CLAY PARTICLES

1. Particle sizes are large. 1. Particle sizes are very small.

2. Retains very little water. 2. Retains a lot of water.

3. Large spaces between particles. 3. Tiny spaces between particles.



Question 8
1. Y 
2.a. X 

b. It is a sandy soil, so will drain very quickly, which is required for a soak pit. 
3. Silt + sand 
4.a. No 

b. Air spaces are very small, which means that soil becomes water-logged easily, 
so plants will rot. Small air spaces also mean it is hard for plant roots to 
penetrate the clay. The clay particles compact together, which also makes it 
very difficult for root penetration.

Question 9
1. To determine the amount of air present in a sample of soil. 
2. a)  (100ml water + 100ml soil) – soil-water mixture ml = 200ml – 175ml = 25ml 

there was 25ml of air in the soil sample 
b)  25ml air / 100ml soil x 100% = 25% air in the soil   

3. - To enable living organisms to respire;
- To enable soil to drain when wet;
- To prevent the accumulation of carbon dioxide in the soil (from cellular 

respiration), which can stunt plant growth.



Question 10
1. Aspect refers to the direction that a slope faces
2. Slope refers to the gradient of an area ie how steep or flat 

an area is.
3. Altitude is the height an area is above sea level.

Question 11
1. Aspect, slope
2. a. B. it is seaward facing which receives higher rainfall.

b. B. it has less slope, less soil erosion.
c. A. steep slope, greater runoff of water resulting in greater 

soil erosion.
d. B. it is east facing.

3. a. Shade-loving
b. in the southern hemisphere, the south facing slopes are 

cooler and have more shade.


