
 

 

 

ECOSYSTEMS       3 SEPTEMBER 2014 

 
Lesson Description 

In this lesson we: 

 Focus on factors that affect ecosystems 

 
Challenge Question 

A multi-national mining corporation is seeking the rights mine coal in the Kruger National Park. What 
argument can you make in support of this proposal and in opposition to the proposal. 

 
Summary 

Ecosystems 

 Are comprised of two parts; the non-living aspects of the environment called the abiotic 

factors and the living aspects called the biotic components. 

 All living things depend on this specific ecosystem for food, water, shelter etc.  

 The growth and development plants and animals in an ecosystem is as direct result of 

interactions with several abiotic factors. 

Abiotic Factors 

 The non-living physical environment of the ecosystem 

Physical Factors 

 

 Light intensity 

 Temperature 

 Water  

 Atmospheric 
gases 

 Wind  

 Fire  

 Physiographic Factors 

 

 Aspect  

 Slope  

 Altitude  

 

 Edaphic Factors (Soil) 

 

 ph 

 Humus Content 

 Texture  

 Water Retention 

 Air Content 

Physical factors 

Light Intensity 

 Sunlight is the ultimate source of energy for green plants to photosynthesize 

 Plants will grow in the direction of maximum sunlight - phototropism 

 Length of the day often influences the way plants and animals behave. 

 Animals that are active during the day are diurnal, while animals active during the night are 

nocturnal 

 The length of a day (seasons) influences growth patterns of plants. This is known as 

photoperiodism.  



 

 

 

Temperature 

 The temperature that plants and animals are exposed to varies significantly between day and 

night and between summer and winter.  

 Animals adapt to changes in temperature in various ways: 

o Ectothermic animals – use body activity and body orientation to the sun 

o Endothermic animals – use the energy of respiration to keep their body temperature 

constant.  They also have adaptations such as, fur, feathers, fat and sweat glands 

o Some behavioural methods include: 

o Hibernation – winter sleep e.g. bears , squirrels and bats 

o Aestivation – burrowing in hot dry conditions e.g. snails and kangaroo rats 

o Migration – to warmer places e.g. swallows 

 Plants also respond to changes in temperature: 

o Deciduous trees lose their leaves in winter 

o Annuals complete their growth in one season and survive winter as a seed 

o Some plants hibernate in the form of bubs, tubers or rhizomes 

Water 

 Water is essential for the survival of plants and animals. The amount, frequency and 

distribution of plants and animals.  

 Plants are adapted with regard to their water needs and are consequently divided into : 

o Hydrophytes – plants that are adapted to grow in water e.g. water lilies 

o Mesophytes – plants that grow in areas of moderate water supply e.g. fruit trees, corn 

o Xerophytes – plants that are adapted to grow in extremely dry conditions e.g. aloe, 

cactus 

 Animals are also adapted in different ways with regard to water: 

o Some obtain water from their food 

o Reptiles have dry scaly skin  can to help reduce water 

o Desert foxes can burrow into cooler ground 

o Camels excrete urine in the form of crystals 

Atmospheric Gases 

 The air around consists of 78% nitrogen, 21% oxygen, 0,04% carbon dioxide and 0,96% of 

other gases 

 Green plants need carbon dioxide for photosynthesis. 

 Terrestrial animals take oxygen from the atmosphere and aquatic animals absorb it from the 

water 

 Plants absorb nitrogen in the form of nitrates from the soil, while animals obtain eat from the 

food they eat 

 Most living organisms need oxygen for cellular respiration. 

Wind 

 Accelerates the process of evaporation and transpiration, resulting in living organisms losing 

water fast 

  



 

 

 

Physiographic factors 

Aspect (Slope Direction) 

 Is the position of an area in relation to the sun 

 The vegetation on the north-facing slope is different to the vegetation on the south-facing 

slopes in south Africa north-facing slopes get more direct sunlight than south-facing slopes 

 North-facing slopes are warmer, dryer 

 South-facing slopes are cooler and wetter. 

 

Slope  

 A mountain slope determines the rate of water run-off. 

 A steep slope has faster run-off than a gradual slope. 

 Soil on a steep slope is usually shallow and infertile – with few plants and animals 

Altitude (Height Above Sea Level) 

 Areas high above sea level experience extreme weather conditions, such as strong winds, 

cooler temperatures and sometimes snow. 

 At low altitudes temperatures are warmer and the oxygen content is greater. 

Edaphic Factors (Soil) 

 Soil plays an important role in where plants prefer to grow as they obtain minerals and water 

from it. 

 Minerals and water are not evenly distributed through the soil. 

 Soil is also the habitat of many small organisms. 

 There are three soil types, which are classified according to their size and texture 

 



 

 

 

Clay soils are heavy, high in nutrients, wet and cold in winter and baked dry in summer 

Sandy soils are light, dry, warm, low in nutrients and often acidic 

Loams are mixtures of clay, sand and silt that avoid the extremes of each type 

Soil Texture 

The size of soil particles varies from microscopic particles called clay to larger particles called sand. 
Loam soil is a mixture of sand and clay particles. Sandy soils are suitable for growing plants because 
they are well aerated, excess water drains away quickly, they warm up quickly during the day and is 
easy to cultivate. Sandy soils is unsuitable because they do not retain much water and soon dry out 
and contain few soil nutrients required for plant growth. Clay soils are suitable for plant growth 
because they hold large quantities of water and are rich in mineral nutrients. They are unsuitable in 
that they are badly aerated, soon becomes waterlogged and is difficult to cultivate; it also cold during 
winter. Loam soils possess desirable properties of both sand and clay - it has a high water retaining 
capacity, good aeration, and good nutrient content and is easily cultivated.  

Soil Air 

Soil air is found in those spaces between the soil particles that are not filled with soil water. The 
amount of air in a soil depends on how firmly the soil is compacted. In well-aerated soil at least 20% 
of its volume is made up of air. 

Soil Temperature 

Soil temperature is an important ecological factor. At low temperature there is little decay by decay-
causing micro-organisms. 

Soil Water 

Soil water can be classified into three types, namely hygroscopic, capillary and gravitational 
water. Hygroscopic water occurs as a thin film of water around each soil particle. Capillary water is 
that water held in the small spaces between the soil particles and gravitational water is the water 
which drains downwards through the soil. 

Soil Solution 

Soil solution is the decaying remains of plants and animals, together with animal excretory products 
and faeces, form humus. This increases the fertility of the soil. 

pH 

Acidity or alkalinity of soil (the pH of the soil) influences the biological activity in soil and the 
availability of certain minerals. Thus the pH of soil has a greater influence on the growth and 
development of plants. Some plants e.g. azaleas, ericas, ferns and many protea species grow best in 
acid soils ( soils with a pH below 7), while lucerne and many xerophytes grow better in alkaline soils 
(soils with a pH above 7). 

 



 

 

 

 

Human Influences on the Environment 

 Human activity is having a negative effect on the abiotic components of our ecosystems 

o We pollute the air with carbon dioxide  and other gases with the burning of fuels and 

fossil fuels which causes the greenhouse effect and global warming 

o Large areas of rainforest being cut down decreases the amount of carbon dioxide used 

and oxygen released 

o Pollution causes acid rain (water) the decrease in pH affects the growth of plants and 

aquatic animals 

o Improper farming and use of land is eroding the soil and leaching it of its nutrients 

  



 

 

 

Biotic Factors 

 The biotic components are the producers consumers and the decomposers of an ecosystem 

 

Important Terms 

Biotic  Hygrophyte Carnivore  

Abiotic  Mesophyte  Omnivore  

Physiographic Autotroph Saprophyte  

Aspect  Heterotrophy Xerophytes 

Altitude Decomposer  Herbivore 

Edaphic  Producer   



 

 

 

 
Test Yourself 

Question 1 

A population is made up of 

A. Individuals 

B.   Communities 

C.   Ecosystems 

D.   Different species 

Question 2 

The food chain that is represented by the pyramid of numbers below is … 

 

A. grass  →  cows  →  man 

B. tree  →  aphids  →  ladybirds 

C. plankton  →  fish  →  fish eagle 

D. grass  →  buck  →  ticks 

Question 3 

The effect of the length of day on plants is called: 

A. Phototropism 

B. Photoperiodism 

C. Aestivation 

D. Migration 

Question 4 

Why is it difficult to incorporate nitrogen gas from the atmosphere into the nitrogen cycle of the 
biosphere? 

A Nitrogen is not very abundant in the atmosphere. 

B Few organisms can directly utilise atmospheric nitrogen gas. 

C Most plants do not require organic nitrogen compounds for survival. 

D Oceans quickly absorb nitrogen gas. 

E Living organisms quickly absorb nitrogen gas. 

Question 5 

Organisms that use inorganic nutrients and an outside energy source to produce sugars and other 
organic nutrients for themselves and other members of the community are… 

A  autotrophs 

B saprophytes 

C heterotrophs 

D herbivores   



 

 

 

Question 6 

In an ecosystem, bacteria and fungi are the … 

A. omnivores 

B.   herbivores 

C.   producers 

D   decomposers 

Question 7 

Which of the following food chains is correct? 

A. Producers  → carnivores → herbivores 

B.   Plants → secondary consumers → tertiary consumers 

C.   Producers → herbivores  → secondary consumers 

D.   Plants → herbivores  → primary consumers.     

 

 
Improve your Skills 

Question 1 

In an investigation soil samples with different pH values were taken to determine in which pH range 
different soil animals prefer to live. 

Study the following graph, which shows the range of pH within which each of four soil animals (A to D) 
is found. 

 
a.) Which species (A to D): 

 
i. Occurs over the widest range of pH conditions? Explain your answer 
ii. Can survive in pH conditions below 4 
iii. Appears to be least tolerant of acidic conditions 

 
b.)  Except for pH, name ONE other soil factor that might influence where soil animals would 

prefer to live. 



 

 

 

Question 2 

Study the diagram below which shows physiographic factors of part of an ecosystem and answer the 
questions that follow: 

 

 
a.) List TWO physiographic factors and briefly state what is meant by each. 
b.) Which side of the ecosystem will be the coldest (north-facing or south- facing)?  

Give a reason for your answer. 
c.) Draw a table to show ONE difference between the north and south side of the mountain with 

reference to: Water content and Vegetation 

 


