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Aligned to the new BOSTES NSW Geography syllabus

Pearson Geography NSW has been developed specifically for the Board of
Studies Teaching and Educational Standards (BOSTES). Chapter titles and
units reflect the new NSW Geography syllabus, and specific NSW case studies,
content and examples ensure a personalised experience for students.

A digital solution for any device, anywhere, any time

Pearson eBook 3.0 provides a simple digital solution that works on any device

in online and offline environments. While retaining the look of the printed book,
Pearson eBook 3.0 teacher and student resources include teaching programs,
interactive case studies, quizzes, games, tests and answers.
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How to use this book

Pearson Geography NSW is fully aligned to the BOSTES Geography syllabus.
Units combine content and geographical tools. The following information

outlines the features of this book.

_______________________________________

Chapter opener

The chapter opener image is designed to engage

students and provide a visual stimulus to the chapter E
themes. Also included are an introduction to the :
chapter and inquiry questions that link the chapter :
to the NSW BOSTES Geography syllabus. A glossary |
provides a ready reference for students to the key -
concepts and terms in the chapter. :

.......................................

_______________________________________

Inland water m

Biomes: Ecosystems and biomes

E Each chapter of the Student Book is divided into

' units. Units have been written to develop students’

' knowledge and understanding of the concepts, skills
1 and processes central to the study of Geography at
1 this level. Units are written to ensure ‘Knowledge
i and Understanding’ and ‘Inquiry and Skills’ are
. interrelated, as specified by the NSW BOSTES
E Geography syllabus.

_______________________________________

.......................................

Geographical tools and skills

" Flow diagrams

Units designed to improve students’ geographical
skills. These skills relate to the BOSTES: Geography
syllabus—Geographical tools.

.......................................

_______________________________________

In the field

N THE FIELD: Rivers and water quality

E ‘In the field’ units provide a step-by-step guide to :
' undertaking and evaluating fieldwork. ‘In the field’ -
! units have been written as a guide and are not tied to |
. a specific location. .

_______________________________________
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case stupy: The Green and Gene
revolutions

Case studies

Intensificat

E Case study units relate to a specific event or location. :
' The units are written to extend students’ knowledge !

and understanding. Case studies include examples
from Australia and the world.

_______________________________________

.......................................

Skills builder

. Skills builders are embedded in selected units and
; concentrate on key geographical skills.

Access to water

_______________________________________

Spotlight

: Spotlight boxes focus attention on a place, an issue

or a concept relating to the unit.

_______________________________________

Extra content (online)

Chapters 14 and 15 refer to the NSW BOSTES
syllabus unit ‘Environmental change and

: . Coastal
: i environments l 4
; :

] 1

) L}

1 1

. management’, providing two extra environments :

' :

] ]

) |}

1 1

) '

1 1

) L}

) 1

to investigate—coastal environments and marine
environments. Chapter 16 refers to the NSW BOSTES
syllabus unit ‘Human wellbeing’, and provides an an
investigation into human wellbeing in India.

_______________________________________

Extension tasks

E Extension tasks enable students to revise key
! geographical concepts, tools and skills developed in

the text, and to complete higher order inquiry skill
tasks.
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Geographical inquiry ke

and skills

In Geography we use an inquiry approach to
make meaning of the world around us. This
involves finding answers to the questions we have
about the things we observe in the biophysical,
managed and constructed environments.

Our developing geographical knowledge and
understanding informs the investigations we
undertake in Geography. Geographical knowledge
is made up of the facts, generalisations, principles,
theories and models developed in Geography.

This knowledge is dynamic and its interpretation
can be challenged. Geographical understanding
is the ability to see the relationships between
elements of knowledge and construct
explanations to account for these relationships. It
is also the ability to apply this knowledge to new
situations or to solve new problems.

When undertaking a geographical inquiry we
start with geographical questions and proceed
through the collection, evaluation, analysis and
interpretation of information to the development
of conclusions and proposals for actions. Our
inquiries may vary in scale and geographical

GLOSSARY

cross-section a side view, or profile, of a landscape,
providing a visual impression of the shape

of the land

an illustration showing the interactions that
occur within and between the biophysical,
managed and constructed environments

maps drawn using statistics of actual
movements that have occurred,
demonstrating the main patterns and linkages

flow diagram

flowline maps

geographical an investigation that starts with geographical

inquiry questions and proceeds through the collection,
evaluation, analysis and interpretation of
information to the development of conclusions
and proposals for actions

gradient the steepness of a slope, road or river

context. Geographical skills are the techniques
we use in these investigations, both in fieldwork
and in the classroom.

In this chapter we focus on the analysis of
topographic maps, the use of flowline maps

and diagrams, population pyramids and
photographs. We also examine the steps involved
in undertaking a geographical inquiry.

INQUIRY QUESTIONS

e What information can we gain from an analysis
of topographic maps?

e How does the drawing of cross-sections, and the
calculation of gradient and local relief, enhance
our understanding of relief?

¢ How do flowline maps and diagrams enhance
our understanding of the links between places
and elements of processes?

e How can photographs inform our understanding
of types of agriculture?

e What do population pyramids tell us about the
demographic structure of countries?

e What are the key stages in a geographical inquiry?

local relief the variation in elevation or height over a
relatively small, defined area

location the place where something is or where
something is occurring

population a graphical representation of a population’s

pyramid age and sex structure

relief the shape, height and steepness of the land

topographic a detailed, large-scale representation of part

map of the earth’s surface

transect a straight line or narrow section through a

Geologists study a graphical display of oil- and gas-bearing rock.

natural feature or across the earth’s surface,
along which observations are made or
measurements taken

CHAPTER 1 « GEOGRAPHICAL INQUIRY AND SKILLS
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Analysing topographic maps

Topographic maps

A topographic map is a detailed, large-scale representation

of part of the earth’s surface. Topographic maps show selected
features of the biophysical, managed and constructed
environments: the height, relief and slope of the land; drainage
patterns and vegetation; and a range of human features including
agricultural landuses, settlements and transport linkages.

Analysing maps
Interpreting and analysing topographic maps allows you to:

o locate and describe the biophysical environment

e recognise, describe and explain elements of the managed
and constructed environments, for example settlement
patterns, patterns of transport infrastructure, and the
distribution of agricultural and industrial landuses

o identify, describe and explain the relationship between
biophysical features and the managed and constructed
elements of environments

o determine the distance between places, and the area of
features such as lakes, using a linear scale.

HAWAII ISLAND

Steep slope: Contours
close together
¢ Point B

The land between
contour lines is
above 300 m but
less than 600 m

above sea level (asl)

Point C

Uniform
slope:

Contours
evenly spaced

All points on this
line are 300 m asl

Mountain: Contours
in a circle or oval
shape

Spur: Contours

* Point A

4 PEARSON GEOGRAPHY NSW e STAGE 5

¢ Point D

Cliffs: Contours on
form a V or U shape top or almost on top
pointing away from of each other
higher ground

‘Reading’ the landscape

Relief is a general term describing the shape of the land,
including height and steepness. The main techniques used to
show relief are spot heights and contour lines and patterns.
Layer colouring and landform shading are also used.

The elevation of a prominent landform feature is often shown
using a spot height—a black dot or cross with the height written
next to it. Spot heights give the exact height above sea level of
the particular location or feature.

Contour lines are lines joining points of equal height above

sea level. Every point along the line has the same elevation.
Contour lines provide geographers with information about the
shape and slope of the land and the height of features above sea
level. The contour interval, or vertical interval, is the difference
in height between two adjacent contour lines. This interval is
normally stated in the map’s legend or near the edge of the map.

Each type of topographic feature is represented by its own
distinctive contour pattern, such as the shield volcano depicted
in Figure 1.1.1. Figure 1.1.2 is an example of a topographic map.

When the spacing of contour lines, reading from high to low,
decreases, the slope is convex; that is, curved like the outside
shape of a circle. When the spacing of contour lines, reading
from high to low, increases, the slope is concave; that is, like the
inside shape of a circle.

Saddle: A lower
area between two
areas of higher land

Flat slope:
Contours widely
spaced

Contour
interval

Contour interval 300 m

1

0 10 20 30 40km
J

L L 1 L

Contour
value

Reading contour lines can tell us a
lot about the nature of landforms.
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Vehicular track: Stock grid

Walking track

Railway, heavy. Station. Tunnel

Landmark feature. Stockyards. Mine

Water tank or reservoir. Ground tank or dam
Survey landmark (with height)

Ancillary contour. Spot height

Contours. Depression contour

Cliff, with relative height. Rocky pinnacle

&2 ~———  Quary or gravel pit. Levee or dyke

Closed forest: 80-100% crown cover. Open forest: 50-80% crown cover

Woodland: 20-50% crown cover. Pine forest
Orchard, plantation or vineyard. Mangrove

P i Intermittent stream, with waterfall
< " Mainly dry stream. Perennial stream
Large dam or weir
Ferry route
Lighthouse or beacon. Breakwater
Jetty or wharf. Rock, bare or awash
Slipway. Anchorage. Wreck
Rock shelf. Reef

Rocky shoreline. Intertidal flat

Building, small. Building, large. Homestead
*w +5 =53 Place of worship. School. State Emergency Service 05
o eF R Ambulance station. Police station. Emergency headquarters
=% «T +P0 Fire station. Telephone exchange. Post office

State Forest
National Park, Nature Reserve or State Conservation Area

CHAPTER 1 « GEOGRAPHICAL INQUIRY AND SKILLS 5




Cross-sections

A cross-section is a side view, or profile, of a landscape
and provides a visual impression of the shape of the land.
Information about landuse, settlement, drainage and
vegetation can be added to cross-sections. This provides

a means of seeing how the shape of the land influences

these features.

Sheet of paper ¥
S

Drawing a cross-section o B 115

To draw a cross-section, follow the steps below and refer to

Figure 1.1.3.

1 Locate the two points on the map between which the
cross-section is to be made. Label these points ‘A’ and ‘B’
(see drawing i).

120+ Vertical axis 120
2 Place the straight edge of a piece of paper along an
imaginary line joining points A and B. Mark points A 1063 100
and B on your paper (see drawing ii). 80 ~80 2
3 Mark the position where your paper crosses each contour 60 60 g
line. Write the value of each contour line on your piece of 40 -40
paper (see drawing ii). 20+ Horizontal axis -20
4 On graph or squared paper, draw the horizontal and 0 0
vertical axes for your cross-section (see drawing iii). The < o

70
80—
90
100

I
o
~

100 |
90
807

Creek<]

length of the horizontal axis should equal the distance
between A and B. The vertical axis should use a scale that

Sheet of paper

does not over-exaggerate your vertical scale.
5 Place your piece of paper along your horizontal axis. Lightly
plot, in pencil, the contour points and heights as if you were

drawing a line graph (see drawing iii). 1209 Peter's Creek Valley 120
Join the dots with a fine, single, smooth curved line. 1003 % 100
— (9] -

Label any features intersected by your cross-section. 80 15} il @
Finish off your cross-section by: 60 60 g

40+ 40
a shadingin the area below the landform 00 -
b labelling the scale on the horizontal and vertical axes 5 0
c giving it atitle. 1cm=1km

EW®E] Steps involved in constructing cross-sections

A cross-section from Mount Bright to Tullock’s winery
(GR402704) and an associated land cover transect

Mount Tullock’s
Bright winery
600+ ~600
500 500
400- -400
(%] (%]
o o
4 300+ -300 %

=
200+ 200
1004 100
0 0
|— l W | Land cover transect
| Open forest | Grassland 8 Vineyard
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Transects

Transects are used to demonstrate the relationship between
different features of the biophysical, managed and constructed
environments along a cross-section or line of latitude (see
Figure 1.1.4).

Drawing a transect

To draw a transect, follow these steps.

1 Identify the two points between which you will use to
construct your transect. It may be along a cross-section.

2 Decide on the element of the biophysical, managed or
constructed environments you wish to highlight on your
transect.

3 Place the edge of a piece of paper along the line of the
proposed transect on the topographic map. Mark on the
spread of the selected element.

Draw in the distribution of the feature along your transect.

5 Label each area or construct a legend that identifies
the features numbered or shaded on your transect.

6 Give your transect an appropriate title.

Précis maps

A précis map (see Figure 1.1.5) shows the main features of a
topographic map. By comparing précis maps it is often possible
to identify the relationship between two features, for example
between landform and settlement patterns. Précis maps are
sometimes referred to as single-feature maps.

Drawing a précis map
To draw a précis map, follow these steps.

1 Identify the feature or pattern to be studied, for example
landforms, vegetation, settlement, transport or landuse.

ACTIVITIES

Geographical skills
1 Study Figure 1.1.1. Construct the cross-sections
A-B and C-D.
2 Study Figure 1.1.2 and do the following tasks.
a State the scale.
b State the contour interval.
c ldentify the biophysical features at:

¢ GR0O19093 * GR981076
* GR0O08096 e GRO17096
d ldentify the managed or constructed features at:
* GR986077 * GR987102
* GR995086 * GRO13096

e State the direction of the lookout (ARO109) from
Belwood (AR9808).

f State the general direction in which Bellwood
Creek flows in AR9809.

g State the bearing of the lookout (AR0109) from
the bridge in AR9807.

2 Examine the distribution of the features on the map and the
pattern created.

3 Draw in the distribution of the feature.

Label each area or construct a legend that identifies

the features numbered or shaded on the map.

Pacific Ocean

[] Swamp

P

Sample précis map showing the drainage pattern on
the Nambucca Heads topographic map extract (drawn from
Figure 1.1.2)

h State the length of the up-stream breakwater.

i State the density of buildings in AR9807.

j State the vegetation type found in AR9909.

lc State the elevation of the lookout in ARO109.

| Describe the nature of the riverine environment on
the Nambucca Heads topographic map extract.

m Describe the nature of the coastal landscape
to the north and south of the Nambucca
River entrance. ldentify the dominant coastal
processes responsible for the formation of the
landform features.

n ldentify the main economic activity in the
Nambucca River.

o Outline the ways in which people have modified
the biophysical environment in the area covered
by the Nambucca Heads topographic map extract.

p Construct a précis map showing the major
transport links on the Nambucca Heads
topographic map extract.
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Working with topographic maps

Topographic maps

Aspect

Aspect refers to the direction in which a slope faces. The aspect
of a particular slope can be determined by studying the height
and pattern of the contour lines. For example, the slope in
AR0782 on the Trial Bay topographic map extract (Figure 1.2.1)

has a north-east aspect.

Gradient

It is possible, using the contour lines and scale on a map, to
calculate the average gradient (steepness) of a slope, road or
river. A gradient is typically expressed as a fraction or ratio. It is
calculated by dividing the difference in height (or vertical interval)
between the two points by the horizontal distance between them.

Calculating the gradient between two points involves the

following steps.
Trial Bay topographic map extract
03 04 05 06 07 08
Lagges
SCALE 1:25000 Point
u Okm 08 1 2km 84
S CONTOUR INTERVAL 10 METRES
\ Co._ Magnetic North is 12.1 degrees East of Gad Norm.
N P
L) & Pant Momuterd Trial
e Point Bay

. — HAT HEAD kb
- NARONALPAR
/ — ' ARAKOON

#
Sl e a2 I
- = Q',,.
=3 =)

|
. - |
P~ es:m warea Perannial take. Intermittent lake. Mainly dey lake . | ‘,w' Q% FRETRA
— condary road: paved, unpaved Wet swamp. Dry swamp -3 ” 2
—#————  Minor road: paved (with Impediment), unpaved Land subject to inundation. Sand | 3
Vehicufar track: Stock grid. Intermitient stream, with waterfall Jn et
Four-wheel drive track: Gate Mainéy dry stream. Perennial siream \7 § > 80
Walking track ’ Large dam of weir O -
Landmark feature. Stockyards. Mne * Lighthouse or beacon. Breakwaler X S~ Suoky -@8‘
Water tank of resenvoir. Ground tank or dam Ly Racky shoreline. Intertidal fat Sl -
Waya s Surveylandmark (with height) « B olwen  Bulding, small. Building, large. Homstead ;jq Adth =33
-1z Ancillary contour. Spot height owoes Place of worship. School. State Emergency Service o) ‘my ~'_ 2
970 Contours. Depression contour -2 *f  Ambulance station. Police station. Emergency headquarters > | Sy
1 CIf, with relative height. Rocky pinnacle 4% +1 «0  Fire siation. Telephone exchange. Post ofice o S
&P ~—— Quarry orgravel pit. Levee or dyke *%  Wind generator. Windpump. Rural fire station m! ‘I*
Ciosed forest: 80-100% crown cover: Open forest: 50-50% crown cover | N
Woadland: 20-50% crown cover, Pine forest BONDARES : -
AP Orchard, plantation or vineyard. Mangrove — —— — State Forest ?7
Power transmission line (33kV and above) ga‘ég‘;' g:‘ksé'«?al;:;% 5?::"’9 | 2 | 79
Cableway State 07 08
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STEP 1
Identify the two pieces of information needed to complete the
calculation.

1 The difference in height between the two points. This is
called the vertical interval, or rise. Find this by subtracting
the lowest point from the highest point.

2 The horizontal distance between the two points. This is
sometimes referred to as the run. Find this by measuring
the distance between the two points on the map and then
using the scale to work out the actual distance.

STEP 2

To calculate the gradient of a slope use the following formula.

Gradient = vertical interval (rise)

horizontal distance (run)
Note: Because the gradient of a slope is expressed as a ratio,
the unit of measurement for the rise (numerator) and the run
(denominator) must be the same, for example metres.

EXAMPLE

Calculate the gradient of the slope between the summit of Big
Smoky (AR0679) on Figure 1.2.1, the Trial Bay topographic map
extract, and the camping ground at GR076085.

Gradient vertical interval (rise)

horizontal distance (run)

Note that this is already expressed as

291 m
= a ratio. To simplify it you need a ‘1’ on
1350 m the top. To simplify the ratio, divide
1 the denominator by
46 the numerator.

=1in 4.6 (or 1 in 5 rounded) or 1:4.6

ACTIVITIES

1 Study Figure 1.2.1 and do the following tasks.
a What type of wetland ecosystem lines Saltwater
Lagoon?
b Name two vegetation types found in ARO681.
Into what waterway does Saltwater Lagoon drain?

d Identify the feature of the biophysical environment
found at each of the following grid references.

(2]

* GR0O69797 * GRO45817
* GR074818 * GR0O40835
* GR0O43835 * GRO77813

e ldentify the feature of the constructed environment
found at each of the following grid references.
* GR042831 * GR072828
* GR047818 * GR062824

f What is the direction of South West Rocks
(AR0483) from the summit of Big Smoky
(AR0679)?

g In what direction is Saltwater Creek flowing in
AR0582?

h What is the bearing of the summit of Big Smoky
from South West Rocks (AR0483)?

This means that for every 4.6 m travelled in a horizontal
direction, you go up 1 m.

Local relief

Local relief is the variation in elevation or height over a
relatively small, defined area. It is determined by working out
the difference in height between the highest and lowest points
in the area.

EXAMPLE
Calculate the local relief between points X and Y in Figure 1.2.2.

Local
100 m Y relief

X

150 m

50m

Calculating local relief
150 m (highest point: X) - 50 m (lowest point) = 100 m

Note: Always ensure you include the appropriate unit of
measurement with your answer.

i What is the straight-line distance between
the bridge at GR042831 and the bridge at
GR0538267

i What is the elevation of Little Smoky (AR0781)?

lc What is the difference in elevation between Big
Smoky (AR0679) and Little Smoky (AR0781)?

I Using information from the map, account for the
existence of wetlands in the area.

m Construct the cross-section from GR060820 to
the summit of Little Smoky ARO781.

n Calculate the vertical exaggeration of the cross-
sections you have drawn.

o Construct a précis map showing land cover found
on the Trial Bay topographic map extract.
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Flow diagrams

Using graphics

By its nature, Geography is a visual subject. Keen observers
note the spectacular interactions of the natural and human
elements of landscape. Graphics tools such as flowline maps
and flow diagrams help us to understand the workings of both
the natural and the human world. Such graphics capture and
highlight the important patterns and links that exist. They are a
visual representation of what is happening.

Flowline maps

Flowline maps show movement between places, tracking the
passage of goods, information and people. Lines or arrows link
the place of origin with the destination, and the quantity that is
moved is indicated by their width or thickness, as is illustrated
in Figure 1.3.1.

Flowline maps are drawn using statistics of actual movements
that have occurred, for the purpose of demonstrating the main
patterns. Trade statistics, showing the export of Australia’s
wheat in 2013-14, are represented in Figure 1.3.2. It is clear
that the majority of it goes to feed people in East and South-
East Asia.

A flowline map showing the main destinations
of Australia’s wheat exports

STQ&%-' - o %f_s

Vietnam 1.2
(9%)

(20%)

= $ billion
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Constructing a flowline map

To construct a flowline map, follow these steps.

1 Select your statistics for flow or movement and arrange
them from the smallest to the largest.

[\

Find a suitable base map.
3 Decide on the various thicknesses of the lines to match the
different categories of the sizes of flows that will be shown.

4 Drawin the lines of varying thickness and add an
arrowhead to each to show the direction of the flow.

5 Add akey and give the map a title.

Flowline map lines or arrows

From origin
To destination

} 0 2000 4000 6000 km
L 1 1 1 ! 1 ]




Flow diagrams

Flow diagrams are used widely in Geography to illustrate

how the world functions and in particular the interactions

that occur within and between the physical and human
environments. While flowline maps show a record of actual
movement that has occurred, flow diagrams tend to be more
generalised. They represent common flows that can occur

in many places and they emphasise the processes and links
involved. Annotations are often added to the picture to provide
build a clearer understanding.

A flow diagram showing the production of milk

Fertiliser production

Soybean
meal production

Oil recovery/refining

A flow diagram showing how the energy gained from
food decreases when meat is eaten

Solar
energy Rice Human
1000 100 kilojoules 10 kilojoules
kilojoules | S— SRS |

Simple

Some flow diagrams are quite simple, showing the clear
stages of a process, such as the production of milk depicted
in Figure 1.3.3. Others attempt to simplify the complexity of
the real world by highlighting a simple progression, such as in
Figure 1.3.4.

Dairy plant

Supermarket

Consumer
Solar : ’
i)y Alfalfa | Steer Human
o0 100 kilojoules 10 kilojoules 1 kilojoule
kilojoules i
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Complex

When geographers want to reveal just how complex nature is,

a flow diagram, such as the one in Figure 1.3.5, does this well.
They are also useful in analysing human activities, as illustrated
in Figure 1.3.6.

A flow diagram showing some
components and interactions within
the tundra biome

Long-tailed jaeger
Grizzly bear

Caribou

Mosquito

Arctic fox Snowy owl
a1
e &

" Horned lark

Willow ptarmigan
-

Dwarf willow

Lemming

Bacteria

Fungi

Mountain cranberry

sl Producer to primary consumer
Primary to secondary consumer

s Seccondary to higher-level consumer
messsss- - All producers and consumers to decomposers
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ACTIVITIES

Knowledge and understanding
1 Give an example of when you would use a

ol

Industrialised flowline map or flowline diagram.
mmar agriculture Unit . .
Y 1 in developed  output Geographical skills
countires 2 Refer to Figure 1.3.2 and answer the following
questions.

: a What was the value of exports to Vietnam?
Fossil fuel energy

b What was the value of exports to Indonesia?

c Suggest reasons why these countries import
most of Australia’s wheat.

3 Using the statistics below, construct a flowline

‘7_77 =
map to show the destinations of Australia’s beef
subsistence -
agriculture Unit Beef (fresh, chilled or frozen) A$ ('000)
in output
developing USA 2687.5
Capital countries
Japan 1625.4
Fossil fuel energy
China 935.3
Republic of Korea 903.0
Middle East 361.2
Shifting , Source: Department of Foreign Affairs and Trade, 2015
cultivation Unit 4 Using the following statistics, construct a
in tropical output

flowline map to show the destinations of

forests - ; '
Australia’s major agricultural export markets
in 2014.
Primary products A$ (million)
China 8290
USA 4320
Nomadic : ;
herding Unit Japan 3992
in output .
developing Indonesia 3329
countries Republic of Korea 2602
Source: Department of Foreign Affairs and Trade, 2015
A flow diagram showing the relative inputs of land, 5 Conduct a survey of the suburbs/towns/areas
labour, capital and fossil fuel energy into major types of that students in your year at school come from.
agricultural systems Construct a flowline map to illustrate your

results.

_________________________________ 6 Study Figure 1.3.3. Construct a flow diagram to
show the production of bread.

DIDY KNOW?
Oou o 7 Study Figure 1.3.4. Explain why most of the

1
|
|
Since 1950, approximately 88 per cent of the increase in : people in the world survive on a grain diet
: .
|
|
|
o4

global food production has come f_rom increased yields 8 Study Figure 1.3.6. Compare the relative inputs
per hectare of land under cultivation. of land, labour, capital and fossil fuels to the
_________________________________ major types of agricultural systems.
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Photograph interpretation: Agriculture

Agriculture

Agriculture is the world’s most important industry. It provides
humans with essential supplies of food and many other raw
materials. Agriculture accounts for more land than any other
human activity and has a great impact on the biophysical
environment. Soils, water, plants and other natural elements
are important factors affecting the operation of a farming
system.

Types of agriculture

Figures 1.4.1 to 1.4.6 provide examples of different types of
agriculture. The type of agriculture depends on physical,
human and economic factors. Agriculture is often classified as
either commercial or traditional, and intensive or extensive.

Commercial agriculture uses energy (mainly fuel oil for
machinery), water and chemicals to produce huge amounts of
food and other agricultural products, including fibres (such as
cotton).

Traditional agriculture consists of two types: subsistence and
intensive.

o Traditional subsistence agriculture involves people
producing just enough food to meet their family’s needs.
Subsistence farmers rely on human labour and animal
power. Examples are shifting agriculture in tropical forests
and nomadic herding.

» Traditional intensive agriculture involves farmers using
increased amounts of human and draught (animal)
labour, fertiliser and water to increase the amount of food
produced. If there is more food produced than can be used
by the family, some may be sold at market. The intensive
production of rice is an example of this type of agriculture.
Traditional subsistence agriculture is practised by almost
half the people on earth.

Extensive agriculture involves the farming of a large area with

limited use of labour and capital, or with limited labour and

high investment of capital and technology.

Intensive agriculture is the farming of a small amount of

land by a large labour supply with limited technology and
investment (for example rice growing in Bali) or a large amount
of capital, labour and technology used in a relatively small area,
as in horticulture.

14 PEARSON GEOGRAPHY NSW ¢ STAGE 5

Nomads grazing their livestock in the African Sahel:
an example of traditional subsistence agriculture

Rubber plantations are an example of commercial
agriculture. Most plantation crops are found in the tropics.
Other plantation crops are cacao, copra, coffee, tea,
pineapples and bananas.
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The cultivation of rice is an example of traditional

subsistence agriculture. It involves farmers using human and

draught labour, fertiliser and water to maximise the amount
of food produced.

Grain production is an example of extensive
commercial agriculture using high levels of capital
investment and technology.

-
Saia

Cattle grazing in the United States of America is an
example of extensive commercial livestock production.

ACTIVITIES

Knowledge and understanding
1 Explain why agriculture is considered to be the
world’s most important industry.
2 List the elements that are important for farming.

3 Explain what is meant by the term ‘commercial
agriculture’.

4 Distinguish between traditional subsistence
agriculture and traditional intensive agriculture.
Applying and analysing
5 Create a Venn diagram comparing extensive and
intensive agriculture.
6 Classify each of the following types of agriculture:
a the growing of rice in terraced paddy fields

b the combination of wheat and sheep production
in Australia

c battery hen production
d dairying in Western Europe

Grape growing is an example of intensive commercial
agriculture. High levels of capital investment and technology
are used to produce wine.

e shifting agriculture in the Amazon Basin
f rubber plantations in Malaysia

g viticulture (the growing of grapes for wine
production)

h cotton growing in north-west New South Wales.

7 Analyse Figures 1.4.1 to 1.4.6 and copy and
complete the following table.

Type of agriculture Scale of production

141
142
143
144
145
146
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Population pyramids
Using population pvramids o fewer people than expected in a particular age group might
. o . . indicate events such as war, famine, disease or large-scale
A population pyramid is a graphical representation of a orati
emigration
population’s age and sex structure. Geographers study such § ) ) )
graphs to determine the age distribution of a population. They * anfe people' than expected in a particular age gr.oup .mlght
also tell us about the potential for future population growth. indicate the impact of a baby boom and/or immigration.
India and Australia have quite different-shaped population Figure 1.5.1 shows a series of pyramid shapes, with an
pyramids. Being able to read these pyramids tells us a lot about explanation of conditions under which such population
the demographic characteristics of the two countries. structures develop.

. . Populations are often divided into broad age groups based
Interpretlng pOPUIatlon on their level of independence. The dependent parts of the
pyramlds population are usually defined as the ‘14 years and under’ age
A population pyramid is a special type of bar graph. The group and the ‘65 years and over’ age group. The changing
vertical axis of the graph shows the various age groups of the proportion of the population in each age group provides us
population, while the horizontal axis shows either the actual with valuable information about future population trends.
number or the proportion of the population for both males If the proportion of the population aged 65 years and over is
and females. Because each population pyramid represents growing, the population is said to be ageing. If the proportion
100 per cent of a particular population group, comparisons can of the population aged 14 years and under is decreasing, the
be made with the population pyramids of other populations birth rate is declining, as is the rate of population increase.
and of the same population over time. . .

The shape of a population pyramid is also important because it Popu"at_lon pyrarn_lds -
tells us a lot about the particular population. For example: AUStl‘alla and Indla
« ifthe base of the pyramid is wide, then the population is The populations of India and Australia are different; the
said to be ‘young’ population structures are also different, as is illustrated in
. ifthe upper partis relatively wide, then the population is Figures 1.5.2 and 1.5.3. The projected population statistics in
said to be ‘old’ or ‘ageing’ Figure 1.5.4 also show continued differences.
Common population pyramid shapes and the
conditions under which they develop
Low death rate:
. Fall in death Death rate lower:  |ong life expectancy
High death rate: higher more elderly
rate: short life life expectancy
expectancy
Age 60-----------f--- S 60-----------M-- S
S Still high
Very_ high birth birth rate Lower death
rate: large base High death rate: more
rate: narrows middle-aged
off quickly
Age 15----\--/-—-1--\ -~ 150\
Males % Females % Males % Females % Males % Females % Males % Females %
Stage 1 Stage 2 Stage 3 Stage 4/5
Developing countries Developed countries
___|
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EE¥ Population pyramid of Australia, 1995 and 2015 (%) Projected age—sex data for Australian and India,

2050 (%)
Males Females
100+
90—94 - 2015
- | Males | Females | Males | Females
G 0-4 5.3 5.1 6.6 6.5
6569 59 5.4 5.1 6.6 6.6
| 60-64
= 10-14 5.5 5.2 6.7 6.6
Lok 15-19 5.7 5.3 6.8 6.7
y——— 20-24 6.1 5.8 6.9 6.7
oo 2529 65 6.2 7.0 6.7
by 30-34 6.6 6.3 7.0 6.6
| o 35-39 6.7 63 7.0 6.6
8 7 6 5 4 3 2 1 0 0 1 2 3 4 5 6 7 8
Population (%) 40—44 66 62 70 66
Population pyramid of India, 1995 and 2015 (%) 4549 6.5 6.1 6.9 6.5
Males Females 50-54 6.4 6.1 6.7 6.4
1o = 55-59 6.4 6.1 6.1 5.9
el 60-64 5.9 5.8 5.3 5.4
ke 65-69 5.4 5.4 45 49
% 70-74 46 48 36 4.1
e 75-79 40 45 26 33
(i 80-84 30 38 15 21
%3 85-89 20 29 07 1.1
e 90-94 1.0 19 0.2 05
] 95-99 0.4 09 0.0 0.1
i 100+ 0.1 0.4 0.0 0.0
15 12 9 6 3 0 0 3 6 9 12 15
Population (%) Population 29012740 1656553632
Source: US Census Bureau
ACTIVITIES
Knowledge and understanding g Using data from the graphs, contrast the
1 State what population pyramids show. population structure of Australia and India in
2015.

Geographical skills
grap h Using Figure 1.5.1, classify the structure of

2 Study Figures 1.5.2 and 1.5.3 and complete the the Australian and Indian populations in 1995

foIIowi‘ng tasks. . . according to stage of demographic transition.

a Estimate the p.roportlon.of_the population under 3 Study Table 1.5.4. Construct the population
the age of 15 in Australia in 1995 and 2015. pyramids of Australia and India using the 2050

b Estimate the proportion of the population under population projections. Compare the ‘under 15

the age of 15 in India in 1995 and 2015.
c Estimate the number of Australians under the
age of 15in 2015.

d Estimate the number of Indians under the age of

15in 2015.

e Estimate the proportion of the Australian
population over the age of 64 in 2015.

f Estimate the proportion of the Indian population
over the age of 64 in 2015.

years of age’ and ‘over 64 years of age’ populations
with the structure of the two countries’ populations
in 2015.

Investigating
4 Using the US Census Bureau'’s international

population database, generate a population
pyramid for a selected developing country in Africa
(1995, 2015 and 2050). Compare your selected
population pyramid with those of Australia and
India.
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The earth’s major ecosystems are often referred

to as biomes. Biomes are defined by factors such
as plant types (for example trees, shrubs and
grasses), leaf type (broadleaf or needle-like),

plant spacing (forest, woodland or savanna) and
climate (for example deserts). The main world
biomes are deserts, forests (equatorial and tropical
rainforests; deciduous and evergreen forests; and
coniferous forests), grasslands and tundra.

In this chapter we examine the distribution and
characteristics of biomes as regions in terms of
climate, soil, vegetation and productivity. We also
examine human alterations to biomes, especially
those related to agriculture.

GLOSSARY

annual a plant that completes its life cycle in
one year; this means it goes from seed to

seed and then dies off, during the course

of one year

aquatic a water-based community of plants and

ecosystem animals

biome a vegetation community occupying a large
area of the earth’s surface

commercial the use of energy, water and chemicals to

agriculture produce food and other agricultural products
for sale

consumer an organism that gains its energy
requirements by eating plant or animal
matter

decomposer an organism that breaks down the remains
of other living things

ecosystem a community of interacting plants and
animals and their physical surroundings

estuary an area near a river’'s mouth where the tide
ebbs and flows

nomadic a way of life that involves moving across a

territory seasonally in search of food and
water

EX0] Aerial view of elephants in the Okavango Delta, Botswana

INQUIRY QUESTIONS

e What factors determine the spatial distribution
and physical characteristics of the earth’s
biomes?

e What factors determine the productivity of
biomes?

¢ How do energy and matter flow within biomes?

¢ How have humans altered biomes and what are
the environmental effects of these alterations?

e What is the relationship between biomes and
food security?

photosynthesis a process by which green plants make
carbohydrates such as sugar, using water,

carbon dioxide and sunlight

primary the rate of energy accumulation, usually
productivity through photosynthesis
producer an organism (plant) that produces its own
food via the process of photosynthesis
resilience the capacity of an ecosystem to respond
to a disturbance by resisting damage and
recovering quickly
shifting a farming system that involves moving from
cultivation site to site as soil fertility declines due
to leaching
terrestrial a land-based community of plants and
ecosystem animals
traditional subsistence and intensive forms of
agriculture agriculture (such as intensive rice

cultivation) practised in many developing
countries
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Biomes: Ecosystems and biomes
: y
Elements of life Biosphere:
. . . the sum of
Life can be created and sustained only in the presence of ,
all the earth’s
moisture, sunlight and nutrients. These elements occur ecosystems
together only on or near the surface of the land and in the
sea. No organism can live in isolation, including humans.
Yet the ecosystems that we depend on for survival are being
significantly altered by our actions.
‘| Biome:
3 4 very large ecosystems
The blosphere made up of specific vegetation
The biosphere encompasses all living things, from the [types and specific fauna
creatures on the ocean floor and the animals burrowing into -+ -
the soil to the plants anchored to the earth’s surface and the
insects floating high in the atmosphere. It includes all the living
organisms and their excrement (waste) and dead remains.
It also includes the non-living environment, which is made
up of rocks, water and air. The levels and components of the Ecosystem: .
biosphere are shown in Figure 2.1.1 and outlined in Table 2.1.2. acommunity or species
and its non-living environment
Ecosystems
An individual of a species is intimately related to others of the
same species and the environment in which it lives. Individuals
must come together and usually touch in order to mate and
nurture their young. Feeding territories are established,
with different species sharing the available resources (water Community:
and nutrients). These species interact in many curious and all populations of species
interdependent ways. There is also competition and predation, ithin-an area
as some animals hunt and feed on others for survival, but this
is all part of the natural balance.
Each individual is a member of a population, which in turn
forms a part of a larger community. A community, together
with its non-living environment, forms an ecosystem.
A tidal pool on a rock platform or a huge expanse of tropical Population:
inf hi th ds of kil a group of individuals |
rainforest stretching across thousands of kilometres represents of one species
an ecosystem, although the two are on different scales. Each T =
ecosystem has a characteristic community of plants and :
animals that has adapted to that ecosystem. >
Ecosystems can be divided into two broad groups: aquatic ;
and terrestrial. Those associated with water are known as -
aquatic ecosystems and the major land ecosystems are called Organism: ,
. an individual of a species
terrestrial ecosystems.
- Levels within the biosphere
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Main components of the biosphere

Characteristics

Organism Simply any form of life. There are a number of ways of classifying organisms, but a very important distinction needs
to be made between producers (plants), consumers (most animals) and decomposers (bacteria and fungi that break
down organic matter for recycling). Plants range from microscopic single-cell phytoplankton that float in water to the
giant sequoia trees growing along the coast of California. Animals range in size from microscopic zooplankton, also living
in water, to the 30-metre blue whale. While most decomposers such as bacteria are microscopic, others can grow to a
metre in diameter, such as the rafflesia (also known as the ‘corpse flower’ because it smells like rotting meat).

Species A single type of organism that is able to reproduce its own kind. The majority of species on earth are insects, mites
and nematodes (worms). So far, only 2 million have been identified and named. Scientists estimate that there could be
anywhere between 5 and 100 million species on the planet.

Population A group of organisms of the same species living together in the same area. As the environmental conditions change in
this area, so do the number of organisms. In good times, when plenty of food and water are available, populations soar,
and when they are scarce, numbers drop.

Habitat The area within which an organism or population lives.

Community  Several populations that live together within a particular habitat. Caves, for example, will often have several species of
spiders, moths and bats.

Environment  The non-living or physical attributes of an area, such as temperature, precipitation, soils and topography on land, or the
temperature, clarity and salinity of water.

Ecosystem A community of organisms that interact with each other and their non-living environment.
Biome Very large ecosystems made up of specific vegetation types and associated fauna.

Biosphere The zone of habitation containing all the earth’s ecosystems.

Biomes Changes to the natural world
Within terrestrial ecosystems, the largest recognisable Humans possess intelligence and through technology have
subdivision is the biome, a very large ecosystem made up of sought to control nature, perceiving their needs as paramount,
specific vegetation types and their associated fauna. Biomes no matter what the cost to other species. The imprint of

occur on different continents in areas with similar climates. humans is evident and growing. In their efforts to exploit

Although the biome includes all organisms interacting within resources and secure water and food supplies, they have

the biosphere, the vegetation with its enormous biomass altered many ecosystems and biomes.
forms the most visible part of the biome. Biomes are classified
according to the characteristic vegetation within the ecosystem, ACT I v I TI E S

which is a response to the availability of soil, water and heat: .
Knowledge and understanding

1 Describe the biosphere.
2 Explain why no organism can live in isolation.
3 ldentify the two main identifiable features of

+ forest—abundant soil, water and heat
e savanna—transitional between forest and grassland

o grassland—moderate shortage of soil and water; adequate

heat a biome.
o desert—extreme shortage of soil and water; adequate heat 4 Explain why biomes alter in response to changes
o tundra—insufficient heat to sustain vegetation in climate.

growth throughout the whole year. Applying and an alysing
Just as climates across the earth transition from one type to 5 Study Figure 2.1.1. Select a different organism
another, so do vegetation types. The concept of biomes is an and draw your own annotated diagram showing

levels within the biosphere.

6 Working in pairs, consider the following question
and then share your thoughts with the rest of

attempt to describe on a global scale how similar climates in
different places support similar vegetation types.

One of the most well-known examples of a biome is the tropical the class.
rainforest, which grows in hot, wet climates such as those Why do plants and animals change when they
found in Brazil, the Democractic Republic of the Congo, move from one biome to another?

Kalimantan in Indonesia and parts of coastal Queensland.
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Energy flows within biomes
Energy flows The variety of biomes on the earth’s surface depends mostly
Figure 2.1.1 shows the links between climate, plants, on climatic differences. The main types of biomes on land are
animals and soil, as well as with solar energy and the earth's forests, grasslands and deserts. In general, areas of high rainfall
surface. Each arrow in this illustration represents one set of have forest, areas of medium rainfall have grasslands and areas
interactions, and shows the effect that one element has on of low rainfall have deserts. Figure 2.2.2 shows how rainfall
another. Plants influence the type of soil found in an area. In afld temperature Interact t,o produce dl.fferent types of biomes.
turn, the soil type found in an area may favour certain plants .Flgure 2.2.3. shows how latitude and height above sea level
and particular plant communities. A biome may also include influence biomes and ecosystems.
birds that distribute the seeds of a plant, which, in turn,
provides food and shelter for other species of birds. (T T T T T T em e e eEaEE s e e e H
Living organisms interact with each other and with their : DID YOU KNOW? :
non-living environment. The nature of these interactions } Aquatic environments, such as coral reefs, estuaries, :
determines the variety of biomes. Each biome has its own | swamps and marshes, and terrestrial environments, :
characteristic community of plants and animals that are : including tropical rainforests, tropical seasonal fgrests, }
adapted to a particular set of environmental conditions. { ;empte r:;te evti-:]rg ;e e; fotrf:sts,l a nfd te.mperate (;ecfu.i)us :
Ecosystems exist on a local scale, for example a small area of I irfii_aZi _i _Ig _es_ _e_ve_io_ _pTTa_rZ Sri _U_C lw_y_ o
wetland. Biomes occur on a global scale, for example a forest
community dominated by a particular type of tree, such as
conifers or eucalypts.
IEZEN The major elements of a biome
and the interactions between them

Solar energy Earth’s surface

]
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Coniferous forest Deciduous forest Tropical rainforest

. AR

(B
110 s

100

90

Tundra

40+ Cool desert Temperate desert Tropical desert

Average rainfall (centime

Cool Temperate Hot

O avergetemperaus D>

¥ Temperature and rainfall interact to produce different types of biomes.

Latitude

(grasses, lichens

Altitude and mosses)

Coniferous forest—

Deciduous forest—

Polar ice Tundra Coniferous forest Deciduous forest
and snow | (grasses, lichens

and mosses)

Tropical forest

Latitude and height above sea level are important factors in producing different biomes.
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Heat is lost during movement in animals and in
the production of energy in mammals and birds

Decomposers

Tertiary
consumers Heat

=

(human)

Secondary
consumers

(perch) Heat

consumers
(zooplankton)

[
Producers

(phytoplankton) -
3 ! .
e
_‘ \ .

Smaller and smaller amounts of energy
are available at each level of the food chain

XA This food chain shows the transfer of energy and
nutrients. The sun is the source of energy for all the levels of
the biosphere, including the decomposers, which return the
minerals to the producers.

E¥XEI An owl eating a mouse
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Food chains

Within every biome and ecosystem there are food chains, made
up of producers, consumers and decomposers. A food chain,
such as the one shown in Figure 2.2.4, indicates the flow of
energy from the sun through to the various kinds of animals in
the ecosystem.

Producers

Plants are called the producers in a biome because they
produce their own food. They do this by photosynthesis. They
use energy from the sun to convert carbon dioxide and water
into sugars, starches and cellulose (carbohydrates), producing
oxygen as a by-product.

Only plants and a few bacteria can produce their own food.
All other organisms are either consumers or decomposers.
Animals and humans are the most obvious examples of

consumers.

Consumers

Herbivores are primary consumers—they eat only plants.
Herbivores include animals that graze on grass, birds that eat
seeds, and animals that browse on leaves. These herbivores
are eaten by the secondary consumers—carnivores (meat
eaters). Some carnivores eat only herbivores; others eat only
other carnivores. Those animals and birds that feed on other
carnivores are called higher-level, or tertiary, consumers.
Examples of these are sharks, hawks and lions. They are said
to be at the top of the food chain. This is because the energy
from the sun has worked its way through the producers, the
herbivores and the lower-order carnivores before it reaches
them.




First trophic level

Producers
(plants)
Heat Heat
Solar
energy
Heat

E®XA A simplified model of a food web. Real food webs
are often much more complex and involve the interaction
of smaller food chains. Food webs also overlap, blurring the
edges of a biome or an ecosystem.

Some animals (including pigs, cockroaches and humans) are
both herbivores and carnivores. They eat a mixture of plants
and animals and are called omnivores.

Decomposers

Decomposers include many kinds of bacteria and fungi. Their
function in the food chain is to break down (decompose) the
wood, leaves and dead bodies of other living things, so that
every living thing is recycled. This recycling means that there
is no waste in a biome or an ecosystem. For example, a mouse
eats grains; an owl eats the mouse (see Figure 2.2.5); a fox eats
the owl. Other grains, owls and foxes die naturally and their
remains are broken down by decomposers.

Food webs

Although a food chain shows in a simple way how energy
moves through different feeding levels in a biome or an
ecosystem, it does not show all the relationships. Each animal
does not eat one type of plant or one type of animal only.

A food web shows the more complex interactions between
different food chains within a biome or an ecosystem.

Figure 2.2.6 shows a simplified model of a food web.

At each level of the food chain or food web, energy passes from
one organism to another. The energy for plants comes from

the carbohydrates produced by photosynthesis; the energy for
animals comes from eating plants and other animals. Most of
the energy taken in by an animal is used in the process of living,
but a small percentage is passed on to the next-level consumer
when the animal is eaten, or to the decomposers when the
animal dies.

At each level of the food chain, most of the energy is used up in
living; only a little goes to the next level. This means that less
energy is available at each higher level of the food chain. For

Second trophic level

Primary consumers
(herbivores)

Third trophic level

Secondary consumers
(carnivores)

Fourth trophic level

Tertiary consumers
(top carnivores)

Heat Heat

Heat Heat

4

%
"
0\ 2
\3‘\_ ~ Decomposers

Al
¢

Heat

example, of 100 units of energy produced by plants, only 0.1
unit is available to humans, who are at the top of the food chain
and eat carnivores that have eaten herbivores that have eaten
plants. More people can be supported if they eat grains and
vegetables than if they feed grains and vegetables to animals
and then eat the animals.

ACTIVITIES

Knowledge and understanding
1 Outline the factors that interact to produce the
variety of ecosystems on earth.
2 Explain how ecosystems get their energy.

3 Explain the difference between a producer and
a consumer in a food chain.

4 Outline how green plants manufacture their
own food.

5 a Explain the difference between a herbivore
and a carnivore.

b What is an omnivore?
6 Outline the role of decomposers in the food
chain.
Applying and analysing
7 Discuss why there is no waste in an ecosystem.

8 Differentiate between a food web and a food
chain.

9 Explain what happens to the energy that is taken
in by an animal when it eats some grass.
10 Study Figure 2.2.4. Write a short report
describing the flow of energy within an
ecosystem.
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The global distribution of biomes

Factors and location of biomes

There are many factors that affect the types of biomes or
ecosystems found across the earth’s surface. These factors
operate on both local and global scales. The type of ecosystem
at the bottom of a steep-sided valley is usually different from
the ecosystem at the top due to factors such as shade, wind
and moisture. At the global level, climate factors have the most
significant impact on the distribution of biomes.

EENN Solar insolation is the amount of solar energy that
reaches the surface of the earth. It is greatest at the Equator.

60°N
Low angle of incoming sunlight

—1 30°N

Sunlight directly overhead

30°S
Low angle of incoming sunlight 60°S
Atmosphere/

Latitude

Latitude plays a crucial role in determining climate on a

global scale. Latitude is a measure of the distance from the
Equator—the imaginary line that runs around the earth at its
widest circumference. At the Equator the earth presents the
greatest landmass towards the sun, as shown in Figure 2.3.1.
The amount of solar energy that reaches a particular part of the
earth is referred to as solar insolation. Solar energy is greatest
at the Equator and lowest at the poles. Table 2.3.2 shows

the relationship between latitude and the amount of solar
insolation.

Solar insolation is important to ecosystems because it is from
the sun that ecosystems derive their energy. Without the

sun, plants are unable to photosynthesise and therefore are
unable to produce the energy to grow and survive. Without
plants, there could be no animals, and ecosystems could

not function. Ecosystems close to the Equator have the most
amount of energy and are therefore able to support the greatest
diversity of life. Tropical rainforests, such as the one shown
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North Pole

“¢  Tropic of Cancer

- 0° (Equator)

South Pole

in Figure 2.3.3, grow in the world’s equatorial region and are
thought to contain about 50 per cent of all the plants and
animals on earth.

EE¥A Impact of latitude on solar insolation

Latitude (°) Insolation (%)

0 (Equator) 100.0
10 98.6
20 94.5
30 88.0
40 79.2
50 68.5
60 57.0
70 47.4
80 43.0
90 (poles) 41.6

Tropic of Capricorn

FXEE] Tropical rainforests grow at the Equator and are the
most productive of biomes.

At the other extreme, the polar regions receive the least amount
of solar insolation. They have almost 24 hours of total darkness
in winter. Such ecosystems are the harshest places of all to
survive in and have the least diverse ecosystems. Antarctica,
shown in Figure 2.3.4, is the coldest, driest and windiest place
on earth.



Along with the Arctic, Antarctica receives the least amount of solar

energy and therefore has little energy to support diverse life.

Precipitation and temperature

Rainfall is the main component of precipitation (sleet, snow,
hail and dew are the other forms). Water is critical for plant
growth and is essential for animals. In areas with low levels of
precipitation, such as deserts, life is limited. Plants and animals
have to become highly specialised and diversity is limited, as
shown in Figure 2.3.5.

Temperature is another key factor in determining the
distribution of ecosystems on a global scale. Most plants prefer

Desert plants have had to adapt to a lack of
precipitation.

a temperature range of between 10°C and 35°C. Outside this
range, photosynthesis is more challenging and plant growth
is limited. Less plant growth means less food available for
animals.

There is a strong link between precipitation, temperature

and latitude. Solar energy is a key factor in determining
temperature, and the Equator has the most constantly warm
temperatures. Precipitation is also affected by solar insolation.
When solar energy is high, the amount of evaporation increases
and rain is more likely.

ACTIVITIES

Knowledge and understanding

1 State what solar insolation is.

2 Explain the importance of solar insolation to
biome formation.

3 Describe the importance of precipitation on
biomes.

4 What is the optimum temperature range for plant
growth?

Applying and analysing

5 Examine Figure 2.3.1 and Table 2.3.2.
Demonstrate how latitude affects solar insolation.

6 Write a short report explaining the importance of
latitude in determining the global distribution of
biomes.

7 Using the information in the text, create a Venn
diagram comparing polar and tropical rainforest
biomes. Are there any similarities? Explain.

8 Using Table 2.3.2 and an atlas or online map,
find the latitude where you live and the nearest
solar insolation percentage.
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The world’s major biomes

Ecosystems Terrestrial ecosystems are land-based ecosystems. The earth’s
major terrestrial ecosystems are shown in Figure 2.4.1. The
earth’s biomes are usually named after the type of vegetation
that dominates the area. The type of vegetation, in turn,

One way to classify the earth’s biophysical environments is
to look at the different types of biomes found on the earth’s

surface.
depends mainly on climate.

The many ecosystems that exist can be divided into two groups:
aquatic ecosystems and terrestrial ecosystems.

Aquatic ecosystems are water-based ecosystems. They include
open oceans, river estuaries (the part of a river influenced by

the sea) and coastal wetlands.

Deserts (21%)—very dry, The earth’s major
low humidity, both hot and terrestrial (land-based) biomes
cold; large daily range in

temperatures
-

Tropic of/Cancer

Equator

Tropic of Capricorn

[]

Broadleaf
(deciduous)
forest (1.5%)—
seasonal
variations in
temperature;
cold winters,
warm summers;
moderate to high
precipitation

0 1000 2000 3000 4000 5000 km
L L L L L I

Robinson Projection

Mediterranean shrubland Tundra (5%)—long severe

- Mountains (alpine) (11%)—
(1%)—wet winter, dry winters, short cool summer temperatures decrease with elevation
summer
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Tropical rainforest (2%)— Tropical savanna (24%)— Temperate grassland Broadleaf (evergreen)
warm to hot temperatures distinct wet and dry (9%)—warm to hot forest (9%)—cool wet
throughout the year; seasons; high temperatures summers, cold winters; winters and dry mild

high rainfall in summer relatively low rainfall summers

Coniferous
(taiga/boreal)
forest (14%)—
long cold
winters, short
cool summers

Equator

Mangroves
(<1%)—
XA " 2 At variable rainfall,
. TropicofiGapricom it ¢ B o, ; temperate

¢ climates

ACTIVITIES

Knowledge and understanding
1 Distinguish between aquatic and terrestrial
ecosystems.
2 After what characteristic are most terrestrial
biomes or ecosystems named?
3 Explain the role of climate in determining the
type of biomes that exist in an area.
Geographical skills

4 Study Figure 2.4.1. With the aid of an atlas,
write a report describing the distribution of the
earth’s major terrestrial biomes.
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Australia’s major ecosystems
and biomes

Australia is one of the earth’s seven continental landmasses.

Diverse biomes

Among the continents, Australia is unique in many ways and
Australia has a diverse selection of highly valued aquatic and 8 d Y way

possesses a remarkable wealth of life, despite the harsh natural

terrestrial ecosystems. The immense diversity found on and .
environment.

around the continent is a product of its size, latitudinal extent
and long coastline, as well as a long geological history. This is

Aquatic ecosystems

Australia’s aquatic ecosystems are found in marine and

reflected in the particular combinations of plants and animals

found within the different ecosystems.
freshwater environments. These are illustrated in Tables 2.5.1

and 2.5.2
PXEEN Australia’s marine aquatic ecosystems

Marine

With such a long coastline, there are many highly specialised marine ecosystems found around Australia.

§ T

Great Barrier Reef

Rottnest Island, Perth,
Western Australia

Gippsland Lakes, Victoria

Estuaries and their associated coastal
wetlands: where sea water mixes with
fresh water and nutrients from rivers

and surface run-off. It includes inlets,
bays, river mouths and the fringes of

Coastal zone: the warm, nutrient-rich,
shallow waters that extend from the high-
tide mark on land, to the gently sloping,
shallow edge of the continental shelf (the
submerged part of the continent). This

Coral reefs: occur in shallow seas along
much of north-eastern Australia, where
the Great Barrier Reef (the largest coral
reef system in the world) is found.

Scattered reefs, such as Ningaloo Reef,

water is disturbed by wind (producing
waves at its surface) and ocean currents.
Copious amounts of seaweed float in

the water, supporting animals such

as sea snails, crabs and lobsters. Fish
abound and larger animals, such as
turtles and whales, move through on their
migration routes.

Along the shoreline of the coast there
are beaches and rock platforms under
the cliffs of headlands, where tidal pools
are found.
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land that are inundated by the changing
tides. Many of these sheltered areas

are covered with mangrove forests. In
northern Australia the tidal range is quite
substantial and so the tidal reach inland
is considerable. This is the habitat of the
freshwater crocodile.

are found along the Western Australian
coast. Coral reefs are one of the most
complex ecosystems on earth and
support immense biodiversity.



EXEFA Australia’s freshwater aquatic systems

Freshwater
Despite being such a dry continent, Australia does have distinct and valuable freshwater ecosystems.

Finke River, Northern Territory

Watercourses: across the surface

of Australia, there are a number of
watercourses that mostly drain towards

the sea, though inland rivers such as the
Diamantina and Barcoo empty into Lake
Eyre in rare outback rain events. While river
flow in Australia is characteristically quite
low, it is also highly variable. A riverbed can
become merely a chain of waterholes in a
dry spell and then transform into a torrent
after heavy rain. The ecosystem supports

a multitude of life forms, from microscopic
organisms in the mud on the bottom of the
channel to large populations of freshwater
fish.

Freshwater wetlands: associated with

rivers, flood plains, lakes and groundwater
discharges. Some bodies of still water are
only linked to the main river by floodwaters,
but they are very productive ecosystems
rich in life forms. Many are like a rich soup
of micro-organisms that young fish, such as
the Murray cod fry, rely on to survive. The
diversity of algae found in these wetlands
ensures their continuing productivity.

Cradle Mountain and Dove Lake, Tasmania

Lakes: large natural bodies of still or
standing fresh water in depressions on the
earth’s surface. They are not common in
Australia, but they do support characteristic
life forms in different layers, depending on
the depth of the water and the amount of
sunlight available.
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Terrestrial ecosystems

Spanning almost 33° of latitude, Australia’s climate ranges

from the hot, wet tropical far north, to a cool temperate (with
snow) south. Australia is the driest inhabited continent in the
world, with the Lake Eyre region in South Australia averaging

Australia’s terrestrial ecosystems

Rainforest in Queensland
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only 100 millimetres of rainfall a year. Tully, in northern
Queensland, has an annual average rainfall of 4204 millimetres.
The responses to so many different climate regimes across such
a vast continent underpin the diversity found in Australia’s
terrestrial ecosystems, which are outlined in Table 2.5.3.

Rainforests are only found in isolated pockets on
the well-watered eastern side of the Great Dividing
Range where annual rainfall exceeds 1200 to

1500 millimetres. Tropical rainforests are found

in the hot climate of northern Queensland, but

as the temperatures decrease towards the south,
subtropical rainforests take over. In the cooler states
of Victoria and Tasmania, cool temperate rainforests
are found. Rainforests are characterised by a closed
canopy of tree crowns and a large diversity of
species of plants, animals and insects.

Sclerophyll forests are dominated by eucalypt trees,
which have hard leathery leaves that are able to
survive in the poor, phosphate-deficient soils of
Australia. Wet sclerophyll forests have tall eucalypt
trees sheltering an understorey of moisture-loving
shrubs. They generally occupy moist gullies on the
shaded southern side of highland areas and on the
wetter eastern coast. Dry sclerophyll forests have
smaller trees that are well spaced, allowing the sun
to reach the understorey, where hardy plants, such
as banksias and grevilleas, thrive. Such forests burn
fiercely, but then regenerate.

The eucalypt woodlands have fewer and shorter
trees scattered among grasses and shrubs. In the
semi-arid fringes, the mallee tree survives droughts
and fires because it has a large lignotuber that is
protected underground. The temperate grasslands
have no trees but are dominated by extensive
perennial grass tussocks such as kangaroo grass,
which dominate the landscape.



The Kimberley, Western Australia

Uluru-Kata Tjuta National Park

Large, generally flat areas covered by extensive grasslands
(such as Mitchell grass) with a few low, scattered trees are
found across northern Australia. The climate has distinct
wet and dry seasons, with fires common in the dry season.
Marsupials dominate the animals of the savanna.

Snowy Mountains, Kosciuszko National
Park, New South Wales

ACTIVITIES

Knowledge and understanding
1 List the reasons why Australia has such diverse
aquatic and terrestrial ecosystems.
Applying and analysing
2 Study Tables 2.5.1, 2.5.2 and 2.5.3 and do the
following tasks.

a Create a three-column table, label the columns
with the following headings and fill in the table:
e photograph letter (name of place)
o type of ecosystem (select from the tables)
e dominant features (include information about
climate where available)

Two-thirds of Australia is desert or semi-desert (receiving less
than 250 millimetres or between 250 and 300 millimetres of
annual rainfall respectively). Some desert surfaces are covered
with sand or stones. Others have tussock and hummock
grasslands containing spinifex grasses, with acacias and

low shrubs such as saltbush. Animals such as the bilby and
reptiles such as goannas survive by burrowing underground to
avoid the extreme heat.

Mountains of sufficient height have unique
ecosystems. The highest parts of the Snowy
Mountains in southern NSW are too cold for trees
to grow. The alpine area only occupies 100 square
kilometres around Mt Kosciuszko. The alpine area
is a mosaic of heathland, alpine grasses, herbfields
and bogs, interspersed by protruding rocks. Highly
specialised plant and animal communities are
adapted to the extreme cold, such as the marsh
marigold, which flowers under the snow, giving it
enough time to spread seed in the brief summer.

b Individually rank the photographs, from the
environment that appeals to you the most to the
environment that appeals to you the least.

c List the criteria you used.

d In groups of four, compare your individual
rankings and criteria. Then as a group, rank the
photographs. What criteria did the group use?

e Share your group’s rankings with the rest of the
class. How much agreement was there?

CHAPTER 2 » BIOMES
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Productivity of biomes

Process of primary production

All life on earth depends on the production of new organic
matter within ecosystems. This production is carried out by
the primary producers, which form the base of the food chain.
Various ecosystems differ in their primary productivity and this
is significant as it determines the food supply for humans and
other animals.

The earth’s organisms either produce their own food

or consume it after others have made it. The organisms
responsible for primary production are known as primary
producers or autotrophs (self-feeders). They alone are
able to capture and store the energy from the sun through
photosynthesis.

Producers
On land the producers are mostly green plants. In fresh
water and marine ecosystems near the shoreline, algae and
green plants are the major producers. However, in the open
water of the oceans of the world, the dominant producers are
phytoplankton. They are microscopic
organisms that float or drift in the sunlit
upper layer of vast stretches of sea water.

Process of
photosynthesis

During photosynthesis, the producers
convert the light energy of the sun into
chemical energy that is stored within
plant tissues. Using this sunlight, as well
as carbon dioxide, water and nutrients,
the producers create new organic
compounds or simple sugars, such as
glucose, which hold chemical energy.
In the process of making their own
food, plants also provide oxygen to the
atmosphere.

The chemical energy within the plant
supports it as it grows in size. Over time
this primary production results in the

FXHEN The sun’s energy penetrates
only about 200 metres below the
surface of the water. Exploration of the
deep ocean floor as recently as 1977
resulted in the totally unexpected
discovery of abundant and unusual
sea life around black smokers,

2.5 kilometres below the surface.
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addition of new biomass to the biome. Consumers derive their
energy from these primary producers.

Chemosynthesis in the dark
ocean depths

There are only a few producers, mostly highly specialised
bacteria, that can convert simple compounds from their
environment into food without any sunlight. They are found
deep within the ocean near the deposits that form when
superheated water shoots out of vents on the ocean floor near
some tectonic plate boundaries. As the water mixes with the
cold sea water, black particles precipitate out and accumulate
as chimney-like structures known as black smokers. A variety
of rare and exotic life forms, including giant clams, 2-metre
tubeworms and eyeless prawns exist in the dark depths around
these black smokers. These life forms are supported by bacteria
that produce food through chemosynthesis from the minerals
discharged by the vents. Figure 2.6.1 illustrates how life forms
are supported by chemosynthesis.

/ Black smoker i
/ White smoker

= Sulfide deposits

y=

White clam

‘n‘ll




Types of primary productivity

The rate at which photosynthesis occurs determines the rate
at which biomass increases within a biome. It is identified as
the primary productivity of that biome. When comparing
the primary productivity of different biomes it is important to
consider the different types of primary productivity.

Gross primary productivity

Gross primary productivity (GPP) is the rate at which the
primary producers in an ecosystem convert the sun’s energy
into chemical energy in the form of biomass found in their
tissues. GPP is measured in terms of the energy produced

FXFA Image of the earth’s GPP. All plant life contains the
primary photosynthetic pigment chlorophyll ‘a’.

Ocean: chlorophyll concentration (mg/m?)

>.01 .02.03 .05 .1 2 3 51 2 3 5

10 152030 50

Land: normalised difference land vegetation index

Maximum

Minimum

per unit of area over a given time span, such as kilocalories

per square metre per year (kcal/m?/yr). Figure 2.6.2 shows
satellite data of the earth’s GPP in terms of ocean and land
concentrations of chlorophyll. Note that ocean chlorophyll
concentration is often measured in milligrams per cubic metre
(mg/m?®). On land, rainforests and other highly productive
areas are dark green, and the least productive (mostly deserts)
are brown. Note that the colours are the opposite in the oceans,
with red, orange and yellow representing the highest values
and dark blue the lowest values of the chlorophyll found in
phytoplankton. The highest values are in the cooler waters near
the polar regions, as cold water holds more oxygen.

DID YOU KNOW?

|

|

|

I Biomass is the dry weight of all the organic matter
I contained within the organisms of an ecosystem.

| ] . . .

| The more productive an ecosystem is, the bigger its
| biomass.
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= Net primary productivity The distinction between GPP and
Not all of the chemical energy produced is available to Sun NPP. A plant uses some of its GPP to
survive through respiration. The remaining
others in an ecosystem. The producers must use some energy is available to consumers.
of it for their own respiration in order to stay alive,
grow and reproduce. Net primary productivity (NPP)
is the rate at which producers use photosynthesis to Energy lost and
produce and store chemical energy minus the rate at unavailable to
which they use some of this for their own respiration. Gross P!‘imal’!j CoNSUmErS
This is depicted in Figure 2.6.3. production g
NPP is a measure of how quickly producers can ) ggdr:‘rgt?:;y
make the chemical energy they store in their tissues (energy
that potentially becomes available to the consumer _available to
consumers)
organisms within the biome. NPP is the base of the
food supply for humans and other animals.
X The estimated annual average NPP per square metre
Terrestrial ecosystems
Swamps and marshes |
Tropical rainforest [
Temperate forest [
Northern coniferous forest (taiga)
Savanna |
Agricultural land [
Woodland and shrubland ||
Temperate grassland A =
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Desert scrub
Extreme desert |
Aquatic ecosystems
Estuaries
Lakes and streams
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Open ocean
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Primary productivity of biomes

The biomass within a particular biome is determined by how
much solar energy its producers are able to capture and store

SPOTLIGHT
Humans and the NPP

Peter Vitouseck, Stuart Rojstaczer and other ecologists
estimate that humans now use, waste or destroy about
27 per cent of the earth’s total potential NPP and
10-55 per cent of the planet’s terrestrial ecosystems.
They contend that this is the main reason why we

are crowding out or eliminating the habitats and food
supplies of so many other species.

as chemical energy, and how quickly they do it. Terrestrial

and aquatic ecosystems differ in their NPP, as is illustrated in
Figure 2.6.2. The highest NPP rates are in swamps and marshes,
tropical rainforests and estuaries, while the lowest rates are
found in the desert, tundra and open ocean.

On land, NPP per square metre decreases between the Equator
and the poles in response to the amount of solar radiation
Physicist Paul MacCready estimates that humans, their
livestock and pets now make up 98 per cent of the
earth’s total vertebrate biomass. This means that wild
vertebrates make up only 2 per cent of the planet’s
vertebrate biomass, as humans have overtaken much
of the planet. Many of the remaining tigers, elephants,
birds and small mammals face extinction as the human
footprint becomes heavier.

available to producers. It is highest at the Equator, as is evident
in tropical rainforests, and lowest towards the poles, in tundra
and arctic ecosystems.

In aquatic ecosystems, the highest NPP per square metre is
found in estuaries, swamps and marshes, which are rich in the
nutrients found in the sediments carried in by rivers. The open
ocean has a very low NPP per square metre, as it is usually low
in nutrients, except in locations where there is an upwelling

of water from the bottom depths to the surface that brings
nutrients with it. As can be seen in Figure 2.6.5, the open ocean

G Tyler Miller, Living in the Environment, fifteenth
edition, Thomson Brooks/Cole, Belmont, 2007

—_————————————— e ————— e ——— g

produces more of the earth’s biomass than any other biome,
simply because there is so much open ocean—71 per cent of

the world’s surface. Even though estuaries (see Figure 2.6.6) are ACTIVITI E S

very productive, their total area is small. .
Knowledge and understanding

: - 1 Explain why the primary producers of ecosystems
Primary productivity it e Y
fOl’ humans 2 Distinguish between GPP and NPP.

Primary producers are the source of all food available for every 3 Compare photosynthesis with chemosynthesis.
other organism within a biome. Furthermore, only the biomass 4 Describe the differences in the NPP per square
represented by the NPP is available to support consumers. It is metre of ecosystems from the Equator to

the planet’s NPP that ultimately limits the number of species the poles.

(including humans) that are able to survive on earth. Applying and analysing

5 Model your family’s weekly budget on the
concepts of GPP and NPP.

6 Study Figure 2.6.4 and write a short response to
the following statement:
As swamps and marshes and estuaries are
the most productive biomes, they should be
protected before all other biomes.

Geographical skills

7 Study Figure 2.6.2. Compare the gross primary
productivity (on land) of Australia, South
America and Africa.

EXXH Estuaries are coastal bodies of water that are a mixture
of fresh and salt water.
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=i
Biodiversity’s impact on energy
BiOdiverSitY o ecosystem diversity—the variety of aquatic and terrestrial
t bi
Biodiversity is found in the variety of the earth’s genes, species, ecosys- ems/ tome? ) ) )
ecosystems and ecosystem processes. It is vital in sustaining * Junctional diversity—chemical a.nd biological processes
the flow of energy and cycling of matter that supports life. such a's the flow of er.1ergy and cyc'h'ng of matter needed for
Humans, like all other species, are dependent upon the the existence of species, communities and ecosystems
maintenance of this biological wealth. Biodiversity is of great *  genetic diversity—the inherited variation that occurs
value and it must be protected to ensure our future wellbeing. within species populations as a result of different genes or
biochemical packages.
Components of biodiversity
Biological diversity, or biodiversity, is illustrated in Figure 2.7.1
and includes:
o species diversity—the number of species within particular
communities
Ecosystem diversity
Major components of the earth’s biodiversity The variety of terrestrial and aquatic ecosystems
found in an area on the earth
Functional diversity
The biological and chemical processes such as
energy flow and matter recycling needed for the
survival of species, communities and ecosystems
A O
Heat Chemical
nutrients
(carbon dioxide,
oxygen, nitrogen,
minerals) ~ Heat
Decomposers Heat
(bacteria;;fungi) x‘
bz
Consumers
(plant eaters,
meat eaters)
Genetic diversity b : @ » CE Species diversity
The variety of genetic material X ?> 3% S The number and abundance of species
within a species or population X : ? present in different communities
—
___|
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Biodiversity in biomes

Within a biome there are many interrelationships between
numerous species whereby energy flows through the food
chain and matter is constantly recycled, sustaining life. Should
a disturbance occur, such as a storm or a fire, a biome rich in
diversity is more able to recover and restore functioning and so
has greater resilience.

Feeding pathways

Feeding pathways are the means by which energy and matter
move through a biome. When biodiversity is high, there are
many pathways, so if a few are destroyed, others can be used
and the biome is able to continue to function. However, in
biomes lacking biodiversity, the impact of disturbances can be
catastrophic. A reliance on limited food pathways means that,
if they are lost, the flow of energy in the food chain is halted,
resulting to the demise of dependent species.

Tropical rainforests are renowned for their immense
biodiversity. If a particular fruit tree favoured by a fruit-
eating bat dies, the usual feeding path is lost. However, in
the rainforest, the bat will simply turn to another source in
the abundance of fruit on offer. The Jamaican fruit-eating bat
shown in Figure 2.7.2 thrives on the number and variety of
fruit-bearing trees in the rainforest.

Functional diversity
for food production

Grasslands are the biome that is most heavily relied upon for
food production. Seeds from grasses such as wheat and barley
provide the cereal grains that are staple foods. Throughout

the temperate latitudes there has been widespread clearing of
native grasses, which have been replaced with a monoculture
of a cereal crop. Most significantly, the grassland biome
overlies deep, fertile soils. With continued cultivation, the flow
and cycling of energy has generally been maintained by good
farming practices, and with it the productivity of the land.

Tropical rainforests have a much higher productivity than
grasslands, but they are a fragile biome and not suited to
clearing for food production. They are also highly valued for
their immense diversity, as they contain up to half the world’s
plant and animal species, many as yet undiscovered. Their
continued productivity can be maintained only if rainforests
remain intact, as the soil underneath is quite impoverished.
The soil depends on all the decaying organic matter that
reaches the ground from above to provide nutrients, and the
rainforest biome is very efficient at recycling nutrients that
would be otherwise leached out by the heavy rain.

The Jamaican fruit-eating bat lives in the tropical
rainforest. Its favourite fruits are mangoes and bananas.

Genetic diversity for
future food production

Biomes provide a bank of genetic material that our future
existence may well depend upon. Currently, 75 per cent of
the world’s food is provided by just seven staple crops, so it
is important that genetic material from wild stocks of plants
is kept for use if needed. Genetic diversity will be vital in
developing new crops if environments change with global
warming.

ACTIVITIES

Knowledge and understanding
1 Outline the components of biodiversity.
2 Explain why biodiversity is important in
ecosystem functioning.
3 Discuss why resilience is important.
Applying and analysing
4 Compare the suitability of grasslands and
rainforests for food crops.

5 Explain why genetic diversity is important for
future food production.
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Human alterations to biomes

Humans and their place in the
natural world

While humans are only one of millions of species living on
earth, they have, more than any other, altered the world’s
biomes. Like all species, they have sought to meet their
immediate needs of food, water and shelter—but humans have
gone further. From the beginning of civilisation the scale of
their alterations to biomes has increased. Recent technological
advances have accelerated the process.

For thousands of years many indigenous peoples lived in
harmony with nature. While they used their environment to
support their way of life, and altered it to some extent, most
acted as stewards of their environment.

As human society became more sophisticated, the relationship
with nature changed. In the scramble to develop, nature
became a casualty.

Humans have several traits that set them apart from

other species.

o They desire to control or master nature, and they perceive
their success in doing so as progress, which they consider
good no matter what the cost to other species. The extent of
this control can be seen in Table 2.8.1.

o They believe that the satisfaction of human needs is
paramount. Any disturbance or even destruction of the
natural world is usually discounted, ignored or deemed
necessary.

o They possess intelligence, and by developing new
technologies they have managed to achieve greater control
over their environment. They have power far beyond their

numbers in comparison to other species.

Why humans alter biomes

Civilisations emerged when adequate food was produced

to support them. Food production has continued to be of
fundamental importance and, as the world’s population has
grown, more and more land has been needed for this purpose.
As the world has industrialised and modernised, even greater
demands have been placed on the natural environment to
provide the fibres, fuels and all the raw materials needed. Many
of the world’s biomes have been affected by human activities in
the scramble or competition for resources.
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How humans alter biomes

The imprint of humans has spread across the earth’s surface
as natural habitats have been lost to agriculture, mines, dams,
transport routes, canals, cleared tracts for power transmission
lines and settlements. Such features of the built environment
stand out as evidence of the impact of humans. Humans alter
their environment to make it more suitable to their purposes.

This is done in a number of ways.

Vegetation clearance

Land clearing, primarily for agriculture, is probably the most
widespread cause of damage to biomes. The biome most
affected has been the temperate grasslands, which have been
either removed or modified on every inhabited continent of the
world. The absence of trees, flat terrain and the deep rich soil
made them attractive for farmland as well as urban settlements.

In 2013, the International Union for Conservation of Nature
(TUCN) reported that the temperate grasslands are one of the
world’s great biomes—but they have mostly disappeared.
Indigenous temperate grasslands are now, according to the
IUCN, the most altered ecosystem on the planet. The temperate
grasslands biome occupies 9 million square kilometres or 8 per
cent of the earth’s terrestrial surface. Of this 8 per cent, only

5 per cent is currently protected within the global system of
protected areas. Indigenous temperate grasslands are now the
earth’s most endangered ecosystem.

Globally, about 80 per cent of the original forest cover has also
been cleared, fragmented, degraded or turned into plantations
for commercial crops. About half of this area has been
completely cleared and the loss of habitat of a biome rich in
biodiversity has resulted in the demise of many species. Early
casualties were the rainforests that covered the Ivory Coast

of West Africa. The same trend of deforestation continues in
South America and South-East Asia.

DID YOU KNOW?

Due to land clearing, particularly in Queensland,

koalas have been listed as vulnerable to extinction by

the Federal Environment Department. Approximately
40312 hectares of forest has been cleared. It is estimated
that between 1990 and 2010 koala numbers declined

by 42 per cent across Queensland and NSW, but on

the Koala Coast, south-east of Brisbane, a Queensland
Government survey has shown a 68 per cent decline.



Extent of human control of ecosystems

Direct physical control e Confinement of animals or plants by enclosures of any kind
e Exclusion of animals or plants by devices of any kind
e Physical support given to organisms (mainly plants), such as stakes and trellising
e Pruning, trimming and mowing
e Weeding
e Persecution of organisms by physical means, such as shooting, buffeting and scarring

e Performance of minor operations on a routine basis, such as shearing, dehorning, docking,
castration and hoof care

e Cropping/harvesting: removal of all or part of certain plants or animals and their transfer from
the system to the point of consumption

Chemical control e Poisoning unwanted organisms, whether plant, animal, insect, fungus or bacteria
e Stimulating growth by adding nutrients

e Chemically inducing changes in organism behaviour or characteristics, such as through the use
of defoliants, colourants, hormones, attractants or repellents

Habitat control e Ploughing or other modifications to soil, earth or rock
e Provision of special environments, such as glasshouses, greenhouses and beehives
e Provision of shelters such as windbreaks
e Microclimatic modification to deter unwanted organisms
e |ntroduction or exclusion of fire
e Habitat deconstruction (such as deforestation, swamp draining and filling), leading to local or global

extinctions
Biological control e Spread of disease to unwanted species, such as myxomatosis in Australian rabbits
e |ntroduction of predator or parasite specific to unwanted species, such as cactoblastis on Australian
prickly pear
e |ntroduction of species to niche, such as marram grass for sand dune stabilisation in south-eastern
Australia
Genetic control e Regular importing of strains of organisms with special characteristics (usually high yield)

e |mporting genetic material, such as use of artificial insemination

e Control of plant or animal breeding within the system, such as use of selective breeding, selective
hybridisation

e Scientific interventions to bring about genetic changes that act as a means of controlling and
perhaps eliminating unwanted species

Behaviour control e Subjugation, such as ‘breaking’ of horses

¢ Training of animals to respond to stimuli, such as to attack unknown humans and to feed at sound of
buzzer to facilitate harvest

e Stimulating inherent responses of organisms to light/dark, heat/cold, high/low humidity, etc., such
as by extending day lengths with lamps and by refrigeration to simulate winter and induce ‘spring’
behaviour on removal from refrigeration

Water-cycle control e Supply or removal of water by any means
e Weather modification

Source: P Chapman and S Codrington, Understanding our Earth, Pitman, Carlton
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Table 2.8.2 illustrates the extent of human influence on

the main biomes of the world.

EXF¥] How people have influenced biomes

Biome

Percentage
of the
world’s
land

Vegetation

Effect of people on the ecosystem

Equatorial
and tropical
rainforest

Temperate
forest

Coniferous
(or boreal)
forest

Savanna
(grassland)

Temperate
grassland

Mediterranean

Hot desert

Tundra

Polar

Cities and
industrial
areas

14

24

21

11

Many different types of trees; dense
layers of plants: adapted to high
rainfall throughout the year.

Forests of different trees, many of
which are deciduous; trees adapted
to moderate rainfall and cool
winters, warm summers.

Forests of evergreen trees, mainly
conifers; trees adapted to cold
winters and low rainfall.

Areas near Equator have trees and
grasses; closer to deserts, grasses
dominate: grasses adapted to a wet
and dry season.

Tall grasses in wetter areas, and
scattered trees; shorter grasses
where drier.

Shrubs and trees adapted to
summer drought and winter rains.

Sparse cover of shrubs and grasses:

plants adapted to low rainfall and
long periods without rain.

Mosses, lichens and plants adapted
to cold temperatures and low
rainfall.

Ice caps: no vegetation.

Natural vegetation cleared and
people build new environment
(houses, roads, and factories).

The effect depends on the type of use:
e hunters and gatherers: very little effect

e shifting cultivators: large short-term effect, when forest is
cleared; after fields are abandoned, forest regrows; that is,
medium-term effect

e timber-cutting: large effect over large areas
e clearing for farming: large effect as forest is totally removed.

Many of the world’s temperate forests have been cleared and the
land used for crop growing. People have had a major effect on this
ecosystem.

People have changed some areas more than others. In Canada
and the eastern part of Russia, some forests have not been used.
In the USA and Norway, they are used for grazing and herding.
In western areas of Russia, the effect of people is higher as the
forests have been cleared for crop growing.

Maijor effect of people:

e herding and ranching: fires have been used to clear trees
and encourage grasses

e areas of overgrazing: high stock numbers cause erosion
e grasslands ploughed for crops: danger of erosion.

Most of these grasslands have been cleared and ploughed for crop
growing. Areas of grassland have been improved, or replanted with
better grasses, for livestock grazing.

Most vegetation has been cleared and soil ploughed for tree crops
and other crops; some grazing.

Areas in Africa and Asia are used for nomadic herding. In the
USA, Australia and South America, they are used for ranching
(cattle/sheep). Very fragile ecosystem; although stock numbers are
low, many areas are overgrazed and erosion is a problem.

People have had very little effect, although tourism can destroy the
vegetation.

People have had little direct impact on ice caps, but fishing of krill
and other marine life is having an effect on polar ecosystems. Also,
pollution from water areas is starting to affect marine life.

Major impact, as people change the nature of the ecosystem.
Pollution of air and water is having a major impact on all the
world’s ecosystems.

Source: P Chapman and S Codrington, Understanding our Earth, Pitman, Carlton
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Mountainous areas are farmed using terraces. They are common in China, the Philippines and Bali.

Sourcing water supplies

Water is a vital resource for humans. Irrigated agriculture has

been the backbone of increased food production and water is

necessary to run stock. It is also needed in large quantities to
serve the daily needs of the concentrations of people living in
urban centres. Many industries need water for cooling, washing
and the chemical processes involved in manufacturing.

Humans have found a number of ways to tap into the water

cycle to secure an adequate supply of water for their needs,

such as:

e constructing large engineering projects such as dams to
store water. Currently, there are around 40 000 large dams
that obstruct the world’s rivers. They can have a major
environmental impact upstream (such as loss of habitat in
drowned river valleys) and downstream (such as blocking
fish migrations, changing temperature and reducing the
level of dissolved oxygen in water released from the dams)

¢ using canals and pipelines to transport water

o sinking wells and bores to extract groundwater, which can
lead to its depletion and a lowering of the water table

o usinglarge bodies of water to dilute pollutants, such as by
dumping sewage into oceans.

Terracing

Terracing is an ancient farming technique that has existed
in China, and elsewhere, for as long as two thousand years.
It involves reducing the steepness of a slope by building
structures such as earthen ridges or stone walls that divide

the slope into small flat or gently sloping sections. It has
enabled rice to be grown on hillsides, where water flows
downhill continuously through successive levels, flooding
the paddy fields so the rice can be planted. As the plants
mature, the fields are allowed to dry out. By harvest time
the hillsides resemble a stairway of golden grain, as seen
in Figure 2.8.3.

ACTIVITIES

Knowledge and understanding

1 Explain why humans have had more of an impact
on biomes than any other species.

2 ldentify the features that stand out as evidence
of the impact of humans on biomes.

3 Describe how the forest biome has been affected
by humans.

4 Outline the reasons why water supplies are very
important to humans.

5 Explain how terracing enables the cultivation of
steep slopes.

Applying and analysing
6 Study Figure 2.8.1. Rank each type of control
from having the most negative impact to the
least. Justify your ranking.
7 Study Figure 2.8.2. Create a pie graph that
shows how the different ecosystems make up
the world’s land.
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Biomes and food security

Biomes

The vegetation of biomes is vital for the survival of other
species on earth, as plants are the basis of all food chains. They
capture the sun’s energy and through photosynthesis convert
it into compounds that keep organisms alive and serve as food
for others. Biomes sustain life, and humans, like other species,
depend upon them for food.

Food for humans

Humans eat to live. Daily nourishment from food provides

our bodies with fuel and the nutrients essential for vital body
functions that maintain good health. A well-balanced diet
contains vegetables, fruit, meat, fish and dairy products as well

as grains such as rice, wheat, rice, nuts and seeds. Such a diet is

much more diverse than that of any other animal.

XK1 Selected food crops across the world

Humans are omnivores, as they eat both plant and animal
products. This has enabled them to live in a range of
environments, many of which are very harsh.

Some humans are able to survive the extreme aridity of deserts
or in the icy lands of the Arctic. They could not do this if they
were unable to obtain sufficient food. The availability of food
often determines the number of people that can be supported
in a region. The fertile river valleys of South-East Asia support
some of the highest rural population densities in the world,

as the rich alluvial soil is capable of producing up to three

rice crops a year—plenty of food to support plenty of people.
Table 2.9.1 shows some of the food crops produced in various
regions around the world.

e L

Chinese—Japanese region
Indochinese region

Australian region Macadamia nut
Hindustani region

Central Asian region
wheat

Bamboo, millet, mustard, orange, peach, rice, soya bean

Bamboo, coconut, grapefruit, mango, rice, sugar cane, yam

Banana, bean, chickpea, citrus, cucumber, eggplant, mango, mustard, rice, sugar cane

Apple, apricot, bean, carrot, grape, melon, onion, pea, pear, plum, rye, spinach, walnut,

Near Eastern region Almond, barley, fig, grape, lentil, melon, pea, pistachio, rye, wheat

Mediterranean region Beetroot, cabbage, fava bean, grape, lettuce, oats, olive, radish, wheat
African region Coffee, millet, oil, palm, okra, sorghum, teff, wheat, yam
European-Siberian region Apple, cherry, chicory, hops, lettuce, pear
South American region Cacao, cassava, groundnut, lima bean, papaya, pineapple, potato, squash
Central American and Mexican region French bean, maize, pepper, chilli, potato, squash
North American region Blueberry, sunflower

Note: Staple crops are shown in italics.
Source: FAO Corporate Document Repository, Dimensions of Need—An Atlas of Food and Agriculture

44 PEARSON GEOGRAPHY NSW ¢ STAGE 5




SPOTLIGHT
History of food production

For most of human history, people collected food from
the wild by gathering fruits, nuts and seeds, or by
hunting wild animals for their meat. These nomadic
hunters and gatherers wandered across the land, taking
advantage of food where they found it and moving
elsewhere when it ran out.

Farming had begun, and with it the skills of tilling the
land and nurturing crops until they could be harvested.
The earliest evidence of cultivation has been found in

the Middle East, where wheat and barley were sown in
fields. People also began to domesticate wild animals

by collecting them in herds and then breeding them.

Once a reliable food supply was secured, people were
able to live in settlements (such as towns and cities)
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Staple foods

A staple food is one that is eaten regularly by a community or
society and in such quantities so as to make it the main part

of their diet. It is often eaten at every meal or each day. Staple
foods vary from place to place, but usually they are easily grown
in that region and so are readily available and quite cheap.
Staple foods are shown in italics in Table 2.9.1. Staples are well
adapted to the biophysical environment of their source regions;
for example, they may be tolerant to drought or nutrient-poor

XM What people eat

Cassava Bread and grains

The main staple foods in the average African diet are (in terms
of energy intake) cereals (46%), roots and tubers (20%) and
animal products (7%).

soils. Farmers rely on staple crops, as they are more resilient
and therefore lower the risk of crop failure and a resulting
food shortage.

Grains

Most staple foods are cereal grains, such as wheat, barley,
maize, rice, rye, oats and triticale. They are all grasses and

their seeds are harvested to provide grain foods that can be
stored for a long period of time without spoiling. Such crops are
annuals and their seeds must be replanted each year. Cereals
are the main food for most people in the world. Rice, maize
and wheat are the staples of over 4 billion people and rice feeds
almost half of humanity.

Rice is usually eaten once it has been cooked as a whole grain.
Most other cereals are refined; that is, they are milled or ground
into a finer substance. Flour from wheat and maize are used to
make bread and pasta. Maize, barley, oats and millet are often
boiled for porridge or baked as flat cakes. Other staple foods
include starchy root vegetables such as cassava, potatoes, yams
and taro. Over a billion people in developing countries depend
on roots and tubers as their staple food. Roots and tubers are
especially important in Sub-Saharan Africa (see Figure 2.9.2).
Although they may provide carbohydrates, they are poor in
protein and nutrients.

As people drift to cities, they tend to replace roots and tubers
with cereals, as these are easier to obtain. With increasing
affluence, the more varied a diet becomes, the more meat
and dairy products are consumed. However, one billion of
the poorest people in developing countries still rely on roots
and tubers.

In Western Europe, the main staples in the average diet are (in
terms of energy intake) animal products (33%), cereals (26%)
and roots and tubers (4%).
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Traditional food crops gaining
popularity

Cassava is a woody shrub that is grown in tropical and sub-
tropical areas for its large, starchy, tuberous root. The root

can be eaten only after it is carefully prepared, as it contains
cyanide. It is poisonous unless it is cooked or grated and left in
the open. Cassava is grown globally, as it is a very hardy plant
that survives well in poor soils and can withstand drought. It
has become one of the most important staples in developing
countries.

Quinoa is becoming increasingly popular, notably in wealthy
countries, because of its high nutrient content. It is rich in
essential amino acids such as lysine, as well as iron and
calcium. Quinoa is grown for its edible seeds and with
improved processing it is now also made into bread.

EXE] The Nenets of Siberia have migrated across their lands
for thousands of years.
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Biomes and food production

The productivity of biomes in terms of the amount of food that
can be gained from them varies greatly.

Deserts

The extreme aridity of deserts really limits landuse. Nomadic
pastoralists such as the Tuareg and the Bedouin of the Sahara
survive in this inhospitable environment (where the vegetation
is sparse) by moving around to find new sources of pasture for
their stock.

Tundra

The extreme cold and permafrost (permanently frozen layer of
the soil) of the tundra result in a very harsh environment that
supports only nomadic reindeer herders such as the Nenets,
shown in Figure 2.9.3, who live in northern Russia.




EXEFE] Temperate grasslands, Australia. Temperate grasslands
are very productive ecosystems because their soils are
so fertile.

Tropical savanna

The dry season restricts the amount of vegetation that can
grow in the tropical savanna, so the land is really only suitable
for grazing, and very large areas are needed to support

stock. Cattle properties in the tropical north of Australia are
thousands of square kilometres in size.

Tropical rainforests

Early hunter-gatherer societies managed to survive in tropical
rainforests by hunting animals and birds, catching fish and
collecting fruits, nuts and berries. Other groups, such as the
Amerindians of the Amazon, engaged in shifting cultivation,
clearing small patches of forest for gardens that yielded food
for four to five years before abandoning them once the fertility
of the soil was lost. The impoverished soils are the biggest
limitation on food production in rainforests, as soils rely on
decaying material from the forest above to maintain nutrient
levels. Heavy rainfall leaches nutrients from the soil and also
causes erosion if the vegetation if removed.

Temperate grasslands

As they overlie some of the richest soils in the world, grasslands
in the temperate zone have been heavily utilised for food
production. They have been ploughed up and planted with
cereal crops such as wheat in the Canadian prairies and
Australia, as well as pastures for beef cattle, such as those in
Figure 2.9.4.

ACTIVITIES

Knowledge and understanding

1

w

Explain why the vegetation in biomes is so
important to life on earth.

Outline the history of food production.

Describe a staple food.

Describe how the diet of people changes as

they shift from rural to urban areas.

Explain why cassava has to be carefully prepared
before eating.

Applying and analysing

6

Working in groups of five, prepare a newspaper
headline that captures the issue of feeding the
growing urban population of the world. Add a
few sentences to convey the thoughts behind the
headline (hint: consider how the types of food
eaten change).

Investigating

7

Study Table 2.9.1 and do the following tasks.

a On an outline map of the world, add text
boxes locating the different food crops in the
regions shown.

b Select three crops from regions that you are
unfamiliar with and prepare an illustrated
report on how each food crop is grown and
prepared for consumption.
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Global pattern of agriculture

Importance of agriculture

Agriculture sustains people. It remains a way of life for

many and a daily struggle for some. Even those living in
urban-industrial societies, far removed from the agricultural
environment, depend on the food surplus it generates. Today,
agriculture remains one of the most important economic
activities in the world, as it has done through most of
recorded history.

Development of agriculture

Humans are believed to have been on earth for somewhere
between 90 000 and 195 000 years. For most of that time they
survived by hunting and gathering. Eventually, however, they
learnt how to grow and breed plants and animals that could
nourish them. People were then able to settle in one place,
secure in the knowledge that they would have enough to eat.

PATEN Agricultural regions of the world
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By the seventeenth century, commercial agriculture emerged
in Europe, and profit became the motive for production of
food and fibre crops. This spread to the colonies as plantations
became established.

As population levels rose, more food was needed and,
increasingly, the earth’s surface became transformed by
agriculture. Over time, distinct global patterns of agriculture
have emerged, which can be seen in Figure 2.10.1. These reflect
regional variations in the biophysical environment and human
interactions with it.

|:| Non-agricultural, usually I:] Mediterranean agriculture D Dairying

hunting and gathering

|:| Shifting cultivation |:| Paddy rice farming |:] Nomadic herding
Plantation agriculture - Market gardening |:] Livestock ranching

Peasant grain, root and . . . . .
:’ livestock farming I:' Commercial grain farming ! Livestock fattening

48 PEARSON GEOGRAPHY NSW ¢ STAGE 5



Types of agriculture

Crops

Table 2.10.2 outlines how agriculture is practised across

the world in growing crops.

EATH Types of agriculture (crops)

Type of Where it is practised How it is practised
agriculture

Shifting
cultivation

Plantation
agriculture

Peasant
grain, root
and livestock
farming

Mediterranean
agriculture

Paddy rice
farming

Market
gardening

Commercial
grain farming

Tropical lowlands and hills in the
Americas, Africa and South-East
Asia

Tropical and subtropical regions of
the Americas and South-East Asia.
Today the greatest concentration is
in the American tropics.

Colder, drier Asiatic farming
regions, river valleys of the Middle
East, parts of Europe and Africa,
mountain highlands of Latin
America and New Guinea.

Regions bordering the
Mediterranean Sea and in Chile.

Humid tropical and subtropical
parts of Asia, monsoon coasts of
India, hills of south-eastern China,
warmer parts of Japan.

Located on fertile land in
developed countries, usually close
to large cities.

Wheat belts stretch through
Australia, America’s Great Plains
region, the steppes of the Ukraine
and the pampas of Argentina.

Essentially a land rotation system.

Small patches of rainforest are cleared and when the vegetation has dried,

it is burnt (hence known as ‘slash-and-burn’ agriculture).

Farmers use digging sticks to plant a variety of crops (taller plants protecting
lower, more fragile ones from the tropical downpours).

No fertiliser applied and little tending of plants until harvest.

Same clearing only used for 4 to 5 years until soils lose fertility.

Plot is abandoned for 10 to 20 years.

A huge landholding devoted to specialised, large-scale production.

Used to rely on large amounts of labour (most workers living on the plantation),
but now many are mechanised.

Started in colonial times as Europeans sought spices, tobacco, cotton and
rubber.

Today coffee, tea, sugar cane and bananas are the main crops.

Based on grains such as wheat, barley, maize and millet.

Some cash crops such as flax, hemp, coffee and tobacco are grown.

Livestock such as cattle, sheep and pigs raised for milk, meat and wool. Llamas
and alpacas raised in South America.

Based on grains such as wheat, barley, maize and millet.

A few areas still practise the traditional system of wheat and barley production,
with sheep and goat herding on rocky slopes.

Drought-resistant vine and tree crops grown: grapes, olives and figs.

Irrigation has led to expansion of citrus fruits.

Tiny, mud-dyked, flooded rice fields, many perched on terraced hillsides.
Draught animals such as water buffalo used to plough the fields. Mechanised
in Japan.

Small sprouts carefully transplanted by hand from seedbeds to paddy fields.
Large amounts of organic fertiliser used (more recently, chemical fertiliser).
Double and triple cropping on same parcels of land (2 to 3 crops a year).

Specialises in intensively cultivated non-tropical fruits, vegetables and vines such
as grapes (no livestock).
All produce sold.

Market-oriented type of agriculture.

Farmers grow wheat or, less frequently, rice or corn.

Large properties in excess of 400 hectares

Agribusiness involvement—huge corporations.

Highly mechanised.

Uses agrichemicals such as fertilisers, pesticides and herbicides, as well as
hybrid seeds.

CHAPTER 2 ¢ BIOMES 49




=

T N L S
s
b {-

PATE] Shifting cultivation, Suriname. The area of rainforest
cleared for cultivation can be seen.
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PALEY Types of agriculture (animals)

Type of Where it is practised How it is practised
agriculture

Dairying Large dairy belts in the United
States of America from New
England to the upper Midwest,
Western and northern Europe,
south-eastern Australia and
northern New Zealand.

Generally found close to markets—large cities.

Farmers use pastures and fodder crops (such as hay).

New Zealand produces butter and cheese, as it is a long way from markets.
Large feedlot systems on the fringes of large cities are common in the USA.

Nomadic The deserts, steppes and savannas Graze cattle, sheep, goats and camels.
herding of Africa, Arabia and the interior of ~ Continually move stock in search of feed.
Eurasia. Some migrate to mountains in summer.
Only survives in remote areas and may soon completely vanish.
Livestock Interior of North America, Brazil Ranchers run stock on huge properties on vast grasslands.
ranching and northern Australia. Cattle are sold for meat or exported live.
Livestock Corn belt of the mid-western Farmers grow fodder crops and raise/fatten cattle and pigs for sale.
fattening United States of America, Europe,  Maize and soybeans are used as feed in the USA; oats and potatoes in Europe.
Australia, Brazil and South Africa. Feedlots have become common in the USA and Australia.
Animals or the large-scale production of single crops (monocultures)

Table 2.10.4 outlines how agriculture is practised across
the world in raising animals.

Traditional agriculture

Despite the global dominance of commercial agriculture
today, some forms of traditional agriculture continue. In
many developing countries, traditional agriculture is practised
by 2.7 billion people on roughly three-quarters of the world’s
cultivated land. There are two main types of traditional
agriculture:

o traditional subsistence agriculture—usually found in
difficult environments such as tropical rainforests (see
Figure 2.10.3), where it is practised by shifting cultivators,
or in the tundra and the desert fringes, where the nomadic
herders roam. People live off the land, relying on their own
labour to produce enough food for their families. The area
covered by this form of landuse is becoming smaller with
deforestation in the tropics, and many nomadic herders are
abandoning their traditional life.

o traditional intensive agriculture—in the more fertile areas
of South-East Asia, paddy rice farming has been practised
for thousands of years. This labour-intensive form of
agriculture produces high-yield crops and in good seasons
there may be enough produce to sell.

Industrial agriculture

Since the 1960s, there has been a staggering increase in
agricultural production as a result of technological advances.
This has occurred in what is known as industrial agriculture,

or livestock in the more favourable temperate environments
of developed countries. Industrial agriculture is now
responsible for the production of 80 per cent of the world’s
food. Investments in machinery, fossil fuels, agrichemicals
and irrigation water have raised yields and made profits.

ACTIVITIES

Knowledge and understanding

1 Define the term ‘agriculture’.

2 Describe the development of agriculture.

3 Compare traditional subsistence agriculture and
traditional intensive agriculture.

4 Explain how industrial agriculture dominates
food production today, given that it occupies only
a small percentage of cultivated land.

Geographical skills
5 Study Figure 2.10.1 and answer the following

questions.

a ldentify the main agricultural regions of
Australia and New Zealand.

b What two types of agriculture dominate
South-East Asia?

¢ What continent has the greatest variety
of agriculture in a small area?

CHAPTER 2 « BIOMES 51







Food security, population growth, environmental
stability and economic wellbeing are all critical
to our future. However, they cannot be viewed in
isolation, and they cannot be considered without
recognising the role of food and fibre production.
We need to know where the food and fibre that
sustain our lives come from, and resources are
needed to produce the products we consume

and use.

Food, industrial materials and fibre production
are big business. The food industry is especially
complex. It includes the diverse range of
businesses that participate in the supply chain
that provides much of the food energy consumed
by the world’s population. These businesses
involve farmers and ranchers; processors;

those involved in research and development;
food processors; the transport and logistics
industry; farm machinery suppliers; and the
food distributors, marketers, wholesalers and
retailers. Only subsistence farmers—those who
survive on what they grow—fall outside the
scope of the modern food industry.

GLOSSARY

agribusiness businesses collectively associated with the
production, processing and distribution of

agricultural products

agrochemical  a chemical used in agriculture, such as a

pesticide or a fertiliser

commercial the use of energy, water and chemicals to

agriculture produce food and other agricultural products
for sale

crop yield a measurement of the amount of a crop

harvested per unit of land

EX Soybean plants, lowa, United States of America

Industrial materials and fibre production include
commonly used products such as cotton, hemp,
jute, flax and sisal. Plant fibres are used in the
manufacture of textiles and paper.

In this chapter we study the human alteration
of biomes to produce food, industrial materials
and fibres, and the environmental effects

of these alterations. We also investigate the
environmental, economic and technological
factors that influence agricultural yields; the
environmental challenges to food production;
and the capacity of the world’s biomes to achieve
sustainable food security.

INQUIRY QUESTIONS

e How do humans alter biomes to produce food,
industrial materials and fibres, and what are the
environmental effects of these alterations?

e What are the environmental, economic and
technological factors that influence agricultural

yields?

e o e e e s e s — — — — — — — — ——— ———— ———— — ——— — -
Green an increase in food production, especially
Revolution in developing countries, resulting from the

introduction of high-yielding crop varieties
and application of modern agricultural
techniques
milled rice rice from which the husk, bran and possibly
even the germ layers have been removed
pore space the space between individual soil particles
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Global food and fibre production

Changes in agriculture

In the past, the types of crops and pastures grown were largely
dependent on the biophysical environment, and the choices
farmers made were limited. Today, however, the genetic
engineering of plant species and the use of irrigation have
allowed agriculture and fibre production to expand into areas
once considered to be marginal.

Importance of agriculture

Agriculture sustains people. It is a way of life for many and a
daily struggle for some. Even people living in urban-industrial
societies, far removed from the agricultural scene, depend

on the food and the fibres generated by agriculture. Today,
agriculture is one of the most important economic activities in
the world, as it has been through most of recorded history.

Global production of the main grain crops

Wheat production, 2015
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Food and fibre crops

It is thought that there are 50 000 plant species on earth that
people can eat. Since agriculture began, about 10 000 of these
species have been used as a direct source of food or as feed for
livestock that provide meat and milk. It is estimated that 90 per
cent of the global energy intake is provided by just four plant
species and eight terrestrial animal species. Of this 90 per cent,
60 per cent comes from just three grain crops—wheat, rice
and corn. Figure 3.1.1 shows the spatial distribution of wheat,
milled rice and corn production around the world.

Plants yielding fibres are second to food plants in terms of their
worth to humans and the development of civilisation. They
have been used in weaving and filling, and made into textiles
(cloth) and paper.

Types of plants

It is impossible to estimate the number of species of fibre
plants, but over a thousand species have yielded fibres in
America alone, and over 800 in the Philippines. Plant fibres of
commercial importance are relatively few, however, most being

native species used in traditional agriculture.

0 2000 4000 6000 km
L 1 1 1 1 1 ]

Source: United States Department of Agriculture



Cornl production, 2015
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Milled rice production, 2015
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G lOb al p attern Of agri Culture Since the 1960s, there has been a large increase in agricultural

o . . production as a result of technological advances. This has
The suitability of a region for agriculture has always been . . . . .
. . . . occurred in what is known as industrial agriculture or the large-
heavily dependent on the biophysical environment, as natural . . .
. . scale production of single crops (monocultures) or livestock
elements affect plant and animal growth. Crops have certain . .
. . . . in the more favourable temperate environments of developed
requirements, such as temperature, availability of soil moisture, . . .
. . . countries. Industrial agriculture now produces 80 per cent
soil fertility and the length of the growing season, that must be , . . .
. . of the world’s food. Investments in machinery, fossil fuels,
met for them to grow and flourish. Some plants are intolerant . L. . .
. . . . agrochemicals and irrigation water have raised yields and
of frosts or high winds, which cause damage that reduces yields
. o . generated profits.
and so restricts their distribution. Table 3.1.2 outlines the

climate regimes that are associated with the world’s major food

Global food production

and fibre crops.
Globally, more land is taken up for the growth of wheat than

Agriculture is a deliberate attempt by humans to modify natural for any other grain. On average, wheat yields only 3 tonnes per
processes for their own advantage. While agriculture relies hectare, whereas corn yields are generally much higher and are
on the natural environment, human elements determine how close to 5 tonnes per hectare. In the United States of America,
these natural elements are organised. The level of civilisation; corn yields in the most productive areas can exceed 10 tonnes
cultural, social and political organisation; management skills; per hectare when conditions are favourable.

and available technology all affect how the land is used. , L L .
L . . Nearly half the world’s grain is produced in just three countries:
Distinct global patterns of agriculture have emerged which . . . . .
. L. . i . i China, the United States of America and India. China produced
reflect regional variations in both the biophysical environment . o o
. . o an estimated 431 million tonnes of grain in 2013—compared
and human interactions with it. . . - o ]
with the United States of America’s 436 million tonnes. India

harvested 264 million tonnes. The countries in the European
Union produced 334 million tonnes.

EEW™A Climate regimes associated with the world’s major
food and fibre crops

Suitable climate

Wheat Wheat can be grown in a wide range of climates, but is best suited to the dry, mild climates of the temperate zone, as
it is susceptible to diseases such as rust that thrive in very hot, humid climates. It generally requires between 110 and
130 days from planting to harvesting. It grows best in climates with temperatures between 21°C and 24°C, with annual
precipitation totals between 310 and 380 millimetres. Wheat also needs plenty of sunshine for the heads of grain to fill.

Corn Maize can also be grown in a range of climatic conditions, so long as the night-time temperatures do not fall below
15.6°C, as it stops growing then. It cannot survive frost at any stage of its growth. So corn is a crop that loves warm
weather, where the mean summer temperature is above 23°C. It thrives in bright sunshine. It also needs at least
600 millimetres of precipitation annually, as inadequate soil moisture results in poor yields because of shrivelled grains.

Rice Rice is best suited to regions that experience high temperatures and prolonged sunshine. The optimum average
temperature during its life cycle is between 20°C and 38°C. While rice may be tolerant of a range of temperatures,
it is very demanding of water (with both the amount and timing). It cannot be grown successfully if the annual total
precipitation is below 1000 millimetres and during the growing season 125 millimetres is needed each month.
Once ripening of the rice is underway, dry weather should prevail until harvesting.

Oilseeds Palm oil is grown in hot, wet tropical climates, where temperatures remain around 26°C all year and between
1700 millimetres and 3000 millimetres of precipitation falls annually.

Soybeans grow best in climates with hot summers where mean temperatures range between 20°C and 30°C,
and only need between 500 and 600 millimetres of annual precipitation.

Olive ail is suited to the Mediterranean climate of long, hot, dry summers, where monthly average temperatures are
above 26°C. The winters are mild and annual average precipitation is between 250 and 430 millimetres.

Cotton Cotton is a warm-climate crop, requiring temperatures between 11°C and 25°C and 6 months free of frost. Throughout
the plant’s growing period it needs between 600 and 1200 millimetres of precipitation, followed by dry weather and
abundant sunshine while the crop matures.

Wool Fine wool sheep are raised in arid and semi-arid climates where the annual rainfall totals are very low, whereas
long-wool breeds are suited to the cool, wet climates, where up to 1600 millimetres of precipitation is received annually.

Silk The mulberry trees that support sericulture (silk farming) can be grown in a range of climates from cool temperate
to subtropical where there is ample rainfall.
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Bales of wool, ready for export. The wool trade continues to be important to the Australian economy.

Global fibre production

Cotton is produced in many parts of the world, the largest
growers being China, India and the United States of America.
Australia is the leading global producer of wool (see

Figure 3.1.3), although China has more sheep.

The history of production
and trade

By the seventeenth century commercial agriculture emerged
in Europe and profit became the motive for production of food
and fibre crops. Commercial agricultural practices spread to
the colonies as plantations became established. During the
colonial era an extractive relationship developed between
wealthy nations and the rest of the world that would last for
centuries, whereby the less developed nations became the
suppliers of food and the raw materials that fuelled the growing
wealth and power of Western capitalism. In Australia, after
European settlement was firmly established, commercial
agriculture began. The two main commodities were wheat
and wool. These products were sent mainly back to the United
Kingdom and helped make Australia a wealthy country.

During the twentieth century, production levels soared as
agriculture became industrialised, supported by technological
innovations and the use of agrochemicals that lifted crop
yields. World trade in food and fibre products increased as
multinational corporations became heavily involved in both
the production and distribution of goods.

ACTIVITIES

Knowledge and understanding
1 ldentify the factors that determine how the land
in a particular region is used for agriculture.

2 Describe the different forms of agriculture
practised today.

3 Explain why global trade has shifted.
Applying and analysing
4 Prepare an annotated visual display of the
climate regimes associated with the world’s
major food and fibre crops.
Geographical skills
5 Study Figure 3.1.1 and answer the following
questions.
a Which grain has the highest production levels?
b Which were the top six wheat-producing
countries in 20157
¢ How much rice was produced in Indonesia
in 20157
6 Create a large wall map of the world. Identify the
main types of agriculture practised in each of the
inhabited continents by using symbols or images.
Using text boxes, account for their location.
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Changing food and fibre production

Changing food production

Until 2007, the world enjoyed a surplus in food production, and
food was generally freely available at relatively cheap prices

for those who could afford it. The wealthy developed countries
continued to dominate global trade flows. Since 2007, however,
there have been quite dramatic shifts in both the production
and distribution of food.

The shock of a food shortage

During the world food crisis of 2007-08, world grain reserves
dipped to their lowest level ever, at only 54 days supply, and,

as a result, prices soared. Maize doubled in price, wheat prices
rose by 50 per cent and rice increased by 70 per cent. While this
had an impact on food supplies across the world, the poorest
people were the worst affected, especially those living in
Sub-Saharan Africa, as they could not afford to pay the higher
prices.

Emerging economies

Both the origin (production) and destination (consumption)
of grains and oilseeds are shifting. This is in response to the
accelerating demand for crops and oilseeds of one billion new
middle-class consumers in countries such as China, India,
South Korea, Poland and Mexico (see Figure 3.2.1).

The higher demand for grain that has resulted from increasing
meat consumption and the use of biofuels is occurring at a

time when productivity (or yield) is not rising as quickly. These
competing demands for crops put pressure on prices, especially
for corn, which is used for both animal feed and biofuel.

Middle-class households, 1990-2020

. . Year
Developing countries

[ Developed countries (ex USA)
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CAR OWNERSHIP AND MEAT CONSUMPTION
Car ownership and meat consumption are the symbols of
affluence in the emerging economies. The soaring demand for
these two commodities has led to rising demand for biofuels
and feed crops for livestock, causing their prices to increase.
As aresult, more farmers are replacing food crops with biofuel
and feed crops.

Continued volatility in prices

The upward pressure on food prices is largely a result of
accelerating demand for grains and oilseeds, and in particular
corn. The growing regions have not been able to keep up
supplies and stocks have dwindled, resulting in extraordinary
pressure on prices. Figure 3.2.2 illustrates the volatility of the
global price of crops in comparison with their relatively stable
levels of production.

Trade in oilseeds overtakes grains

Such is the demand for oilseeds to feed livestock and for use in the
production of processed food that the volume of oilseeds traded
overtook grains for the first time in 2010-11. The total value of
grain and oilseed trade flows have trebled in the last six years, from
US$70 billion to US$210 billion, as a result of the higher prices.

Changing fibre production
Since the 1960s, natural fibres have come under increasing

competition from cheaper synthetic substitutes such as nylon
and polyester. Cotton remains the most important natural fibre

[E¥¥] Prices for food crops are becoming increasingly volatile.
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and its production continues to grow, as shown in Figure 3.2.3. As
the global demand for wool has declined, so too has its production.
Heavier fibres such as jute, once used to make the bags to transport
agricultural products, are no longer needed, as large supertankers
and container ships are now used. Figure 3.2.4 shows how the
increase in the use of synthetics in the clothing industry has resulted
in the natural fibre industry losing much of its market share.

Synthetic fibres are popular because they are cheaper.
Demand for natural fibres is increasingly correlated with
income. People on higher incomes seek out the highest quality
fibres such as silk and cashmere. Various trade associations
promote and brand their fibres such as ‘100% Pure Sea Island
Cotton’ or ‘Pure Wool'

World fibre production and projected production,
1980-2025
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ACTIVITIES

Knowledge and understanding
1 Describe what happened to the price of maize,
wheat and rice during the food crisis of
2007-08.
2 Outline why the prices for food crops have
become so volatile.

Geographical skills

3 Study Figure 3.2.1 then answer the following
questions.

a What was the number of households with
incomes greater than US$20000 a year in
developed and developing countries in 1990
and 20207

b Compare the growth between developed and
developing countries. Suggest reasons for
the difference.

4 Study Figure 3.2.3 and answer the following
questions.

a Which country has consistently been the
largest producer of cotton?

b Which country has increased its market share
the most?

5 Study Figure 3.2.4 and outline the trends in
fibre production. Suggest reasons for the change.
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The agricultural trade

When agricultural trade began

With the spread of civilisation and the growth of populations,
emerging societies began to look beyond their immediate regions
for resources. International trade developed between societies,
cultures and nations. As the world industrialised, the range and
volume of products expanded, particularly during the colonial
era, when the European nations secured materials for themselves.

Increasing trade flows

Populations throughout the world rely increasingly on
agricultural and fibre-based products not grown within their
own country. Trade has resulted because of the differences
between countries that determine their ability to provide for
themselves. These differences include:

o the quality of the biophysical environment: some have long
growing seasons, ample fresh water and deep fertile soils,
while others have to contend with arid and inhospitable
terrains

o thelevel of economic development within a nation: this
determines the quality of the workforce (in terms of health,
education and skills); the infrastructure available (such
as dams for irrigation and transport to move produce);
and the level of research and development to provide new
technologies.

As the world has become more economically integrated

through globalisation, goods have flowed more freely and in

greater volumes between countries. These flows are a simple
transfer of products from countries with a surplus of produce to
those with a deficit.

Agriculture becomes internationalised
The process of globalisation has been accompanied by
unprecedented growth in trade. As multinational corporations
came to control an increasing proportion of the production and
distribution of agricultural and fibre-based products, both the
volume and range of goods flowing around the world increased.

SPOTLIGHT

Food miles are the number of miles over which a food
item is transported during the journey from producer to
consumer. Food miles also calculate the amount of fuel
used to transport a food item. People are choosing to

buy local produce to reduce their food miles and carbon
footprint. There are arguments for and against buying local

|
|
|
|
|
|
|
|
|
|
|
|
| produce to reduce food miles.
|

|

|

|

|
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Large agribusinesses have extended their operations into
many countries, taking advantage of cheap labour costs and a
range of environments for different crops. They have diversified
their product base by planting different types of crops, bought
out competitors in numerous countries and placed the produce
on the global market. The size of flows and the number of
countries involved have both risen.

Technological advancements

Computers and communication technologies have enabled
multinational corporations to coordinate their operations
overseas. Advances in transport technologies have resulted in
more goods being traded than ever before.

As 90 per cent of global trade is by sea, advances in shipping
and cargo handling, such as the development of container
ships and specialised bulk carriers like the one shown in

Figure 3.3.1, have been central to the expansion of international
trade. Refrigeration and new packaging systems, such as
vacuum sealing, extend the freshness of produce and enable
products to be moved great distances.

Matching consumer expectations
Rising standards of living, particularly in the emerging
economies of the world, have increased the flows of meat,
dairy products, feed crops for livestock and processed food.
Consumers now seek affordable and fresh produce all year
round. To meet their needs, multinational corporations
keep agricultural products in cold storage and move them to
countries where they are out of season.

PRODUCE ALL YEAR ROUND

Green asparagus is a summer crop in Australia, yet it can be
found in supermarkets in the middle of winter, as it is now
imported from Mexico. Like many Central and South American
countries, Mexico supplies fresh fruit and vegetables to the
United States of America, but it now also sends its produce as
far afield as Japan.

For:

e reduces carbon footprint

e supports local producers

e promotes national food security.
Against:

e only measuring carbon dioxide ignores the other
environmental impacts of food production

e damages economies reliant on food exports

e restricts eating choices.



EXERN A specialised bulk carrier loading a cargo of grain
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SPOTLIGHT

The USA and China: The world’s largest
producer and consumer of soybeans

Soybeans are China’s largest agricultural import. In 2011,
by volume, the USA exported 60 per cent of its soybeans
to China. Imports of soybean and soybean oil from Brazil
and Argentina also account for the majority of agricultural
trade between China and the two South American
countries. In China, soybeans are typically processed into
soybean meal for animal feed and cooking oil for human
consumption.

Soybean products

ACTIVITIES

Knowledge and understanding Geographical skills
1 Explain why countries trade. 4 Study Figure 3.3.3 and answer the following
2 Outline how agriculture became internationalised questions.
and identify the technological advancements that a What region is the largest importer of grains?
accompanied this. b What continent is the smallest exporter of
3 Describe the changing pattern of global trade flows grains?
and the role played by the United States of America 5 Study Figure 3.3.4 and do the following tasks.
and China. a List the agricultural and fibre-based products
that the United States of America exports
to China.

b Where does China get its cotton imports from?
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Factors affecting crop yields

Crop yields

Crop production provides food for humans, fodder for livestock
and fibres used for making cloth and paper. It involves
exploiting plants to produce high yields from the land on which
they are grown. While nature does set limits on what can be
accomplished, humans have altered the environment within
which selected plants are grown. This has affected crop yields
and also has implications for the future.

Measuring crop vield

Crop yield is a measure of the amount of a crop that is
harvested per unit area of land and is usually expressed in
tonnes per hectare. It reflects the amount of seed or grain
generated by the plant. Increasing the yield of a cereal grain
requires the production of more grains or larger grains on the
head of the plant. Figure 3.4.1 shows heads of wheat that are
densely packed with grains.

EXH1 The heads of wheat are densely packed with grains.
Increasing the size or number of the grains increases yields.

Determining crop yields

All crops require basic resources from the biophysical

environment in order to grow. These are:

o solar radiation—the sun’s energy provides light to plants
and determines temperature regimes that are favourable
for their growth

o carbon dioxide from the atmosphere

« soil water, which is contained in the pore spaces between
soil particles
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« mineral nutrients, which are dissolved in soil water
o oxygen above and below the ground

e nitrogen within the soil, which is contained in soil air.

Crop productivity depends on adequate quantities of these

resources being available. They enable plants to grow and

yield a successful harvest. In their endeavours to produce

good, high-yielding crops, humans have manipulated this

environment. They can, for example:

o determine the amount of soil water available to plants
through irrigation

o improve the quality of the soil through the addition of
fertilisers, increasing the availability of nutrients. Growing
legumes also increases the level of nitrogen in soils, as
legumes have nitrogen fixation nodules attached to their roots

« improve the supply of oxygen to plant roots by aerating
soils. When soil is cultivated it turns over, and large
dirt clods break down into a fine soil that is an ideal
environment for seed germination.

New technologies

The adoption of new farm technologies has raised crop yields

in a number of ways:

e Mechanisation has improved the speed and efficiency
of cultivating large areas of land and harvesting the crop
quickly.

o Plant breeding has provided new high-yielding varieties of
plants that grow vigorously, are more resistant to diseases
or are able to do well in a wider range of conditions.

e Agrochemicals have been developed to protect plants and
improve growth rates. These include herbicides, pesticides,
insecticides, fungicides, fertilisers and growth hormones.

o Irrigation has become highly sophisticated. Piezometers
use soil probes to measure soil moisture and, when needed,
irrigation water is applied to meet plant needs.

Maintaining high yields

The success of an agricultural enterprise in raising crop
yields depends on how the crop is managed and how well the
environment is protected. Some interventions in agriculture
have come at a cost. If the resource base of the agricultural
system is damaged through land degradation, then the
practices are unsustainable and crop yields eventually fall.



Improved irrigation and more intelligent use of fertilisers could increase agricultural production by as much as 70 per cent.

High crop yields ACTIVITIES

In the past, technology was very important in generating the Knowledge and understanding
growth in food output (see Figure 3.4.2). Despite this success,

1 Describe how crop yield is measured.
the world remains vulnerable to food shortages. As most

2 Outline the basic resources that crops need
suitable land is already under cultivation, the real challenge

in the coming decades is to expand food production without 3 ?ng):’gx how new technologies have raised crop
significantly increasing the amount of land used. yields.

There are concerns that crop yields are rising more slowly than Applying and analysing

they did some decades ago. There is an urgent need for new 4 Create a mind map explaining how new

crop varieties that offer higher yields but use less water, fertiliser technologies increased crop yields.

and other inputs. It is important that crops are grown in an 5 Demonstrate why the world is vulnerable to
ecologically sustainable manner to protect the resource base food shortages.

that supports them. Geographical skills

Grain crop yields, 1966-2009. The rate of increase 6 Study Figure 3.4.3 and answer the following

in grain crop yields has fallen from 2.9 per cent of average questif)ns. .
yields in 1966 to 1.3 per cent in 2009, which is not fast a Which crop has had the greatest increase
enough to meet expected food demand without a large in yield over the period from 1966 to 20097
expansion of crop production area. b What was the yield for corn, rice and wheat
1966 2009 in 19807
5] o Investigating
Corn yield slope 7 Select a food crop to investigate and prepare an
— = 64 kg/ha/yr annotated visual display of its specific resource
% 4 requirements.
% Rice yield slope
> 3 = 53 kg/ha/yr
>3]
£ o
S
2] Wheat yield slope
= 40 kg/ha/yr
1 . T T T T 1
1960 1970 1980 1990 2000 2010

Year
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Environmental factors affecting

crop vields

Constraints within the
biophysical environment

Most of the crops we rely on have quite specific
environmental requirements for growth and performance.
Increasingly though, other influences, which of course
include humans, are affecting the actual yields realised.
This is especially important when global food security may
be put at risk. Crops rely on the air above and the soil below
to grow and prosper.

Aerial environment

Crops extend their stalks and leaves up into the atmosphere,
taking in carbon dioxide and oxygen, and trapping solar
energy. Temperature and precipitation are both very
important and determine the types of crops that can

be grown within a region. Most crops have a certain
temperature and precipitation regime within which they
grow well.

Soil environment

The roots of plants anchor them into the ground and also
provide the means by which they absorb water, mineral
nutrients and oxygen. The type and condition of soils
can place significant restrictions on the productivity of
crops. The nutrient level, water-holding capability and
structure of soils are natural variables that either support
or hinder growth. Fertile soils provide crops with all they
need, but infertile soils impose limitations on growth
and development.

Topography

The shape of the land surface can also restrict landuse,
and is often related to soil type. Slope generally
determines if the land can be cultivated safely. The most
arable land, suitable for unrestricted agricultural use,

is usually found on flat valley bottoms or plains where
soils are deep and fertile. Typically, such areas are used

to produce high-yielding crops such as those shown in
Figure 3.5.1. Steep slopes and ridge tops are unsuitable for
cultivation as they have thin, stony soils and are an erosion
hazard if the land is disturbed. Terracing is one method
people have developed to turn steep sloping land into
crop-supporting land.
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The fertile Canterbury Plains of New Zealand

Inputs from the human
environment

Historically, the major increases in crop yields have taken
place as humans have intervened to overcome the physical
limitations on crop production.

Technology has been particularly important in generating
the growth in the output of food and it has brought about an
intensification of agriculture. Conventional crop-breeding
techniques have led to genetic engineering. New strains of
high-yielding crops have been developed. Large inputs of
agrochemicals and irrigation have been used to maintain
these yields.

Economic and cultural constraints
While the feasibility of growing a crop in a particular area is
determined by the suitability of the biophysical environment,
the actual choice of a crop type is based on economic and
cultural factors.

The choice between crops being grown for commercial
purposes depends on the perceived profit to be made. This is
dependent on price stability, which will determine the return
on production; the cost of inputs such as agrochemicals,
machinery, storage and transport; and distance to the market.



Cultivation of marginal land in Sub-Saharan Africa. Crop yields are very low in
a difficult biophysical environment and the land can become unproductive if it is overexploited.

In some developing nations, culture exerts a strong influence
over agriculture. Rules of inheritance and gender inequality
are the core determinants of access to the land for farming, and
women are generally disadvantaged.

Pressures from humans

The push for higher yields in resource-intensive agriculture has
resulted in environmental degradation in some areas. Erosion,
the contamination of soil and water by agrochemicals, and the
depletion of surface and groundwater supplies have resulted from
unsustainable land practices and must be addressed. Population
pressure and overexploitation of the land in poor nations

also limit improvements in agricultural production. In their
desperation to feed their families, people overuse marginal
land—and the damage can be irreversible (see Figure 3.5.2).

DID YOU KNOW?

The environment is the total surroundings. It includes
the living and non-living features of the natural world
as well as all those features that are created or altered
by humans.

WY

ACTIVITIES

Knowledge and understanding
1 Outline the constraints that the biophysical
environment places on crop production.
2 Assess the importance of technology in raising
crop yields.
3 ldentify the pressures people put on the land
that then affect crop productivity.

Applying and analysing
4 Study Figure 3.5.2. Brainstorm an