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Programme to Control Monkey

Population

The Department of Wildife and National Parks
[FERHILITAN) carried out @ programme Lo
control the monkey populaton in Taman Tasik
Perdana in the year 20100 This programme
was an alemative method to sohe the confiict
between humans and monkeys.

The method used in this programme
was sterlisation it was performed on male
monkeya Then, these stenlised monkeys wers
released into their oniginal habitat. The monkey
popadation growth rate studied o pbserve
the effectiveness of this programme.
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F Consumer ¥ Mutualism
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Energy Flow in an Ecosystem )

Dn you know that the source of energy in all ecosystems originates [rom the Sun? Green
plants convert light energy from the Sun into chemical energy through the process of
photosynthesis. The chemical energy is transferred to primary consumers and then to secondary
and tertiary consumers in the food chain and food web,

Producers, Consumers and Decomposers
In an ecosystem, organisms can be classified as producers, consumers and decomposers,

Primary consumer I'

Producer i A consumer is an organism that cats

A producer is an organism that produces another organism. Primary consumers
its own food through photosynthesis. are herbivores and omnivores that eat
Most plants are producers. producers. For example, caterpillars.
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A decomposer is an organism that breaks
L down dead animals and plants into simpler
B What are the matorials that  [EREEEEERINES i materials or nutrients, This interaction is
B cannot be broken down by 2 BES : B known as saprophytism.
decomposer? z

s of producer, consumer amd decomposer in a forest ecosyslem




Secondary consumer |

A secondary consumer is an omnivore and Are hurnan bemgs primary.
carnivore that eats the primary consumer. For secondary of tertiary
cxample, the Himalayan bluctail, Tarsiger rufilatus, conTe: i

is an omnivore because it eats caterpillars and fruits.
However, the kingfisher, Alcedo atthis, isa primary
carnivore because it eats primary consumers such as
snails, fish, tadpoles and shrimps,

-

Consirsa Food Chalns

- foodchains htmscreate

Himalayan
bluetail

Tertiary consumer |
A tertiary consumer is a secondary

-t camnivore that eats a secondary
‘i‘ consumer. The size of a tertiary
»* consumer is usually bigger than a
| primary or secondary consumer.
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Food Chain

A food chain can be used to show the feeding relationship between organisms. Figure 2.2 shows
an example of a food chain.

Cabbage Snail Bird Fox
(Producer) —~ (Primary consumer}) ~ (Secondary consumer)  (Tertiary consumes)
Figure 2.2 Example of a food chain

Food Web

The interconnection of a few food chains is called a food web. Figure 2.3 shows an example of
a simple food web in a vegetable garden. Can you write four food chains that create the food
web shown?
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Cabbage ~, = - _&‘ Snake

Grasshopper Frog
Figure 2.3 Example of a food web
Energy Flow in a Food Web

As seen in the food chain, energy is also transferred from one organism Lo another organism in the
food web. In reality, some of the energy is lost because it is used by the organism to move and carry
out the life process of respiration. Apart from this, energy is also lost in the form of heat energy or
chemical energy through undigested food, or faeces,

~z N 7 . -, B
Cabbage ——>  Snail —-j;_;.a ¥ |Snake | —> Enorgyfiow |
T Gasstopper 2, | P9 -~ > Energos |

Figure 2.4 Energy flow in a food web

Alm: To construct a food web,

~ Instruction
1. Visit amy ecosystem in your school compound or your housing area.
2. Construct as many food chains as possible from the plants and animals you find.
~ 3. Interconnect the food chains to make a food web. Then, identify the producers, consumers and
—c decomposers in the food web.
4. Discuss the energy flow in the food web,

— —e———— —
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1. The following is an example of a feod chain. Identify the producer, primary consumer, secondary
consumer and tertiary consumer.

2. Based on the following organisms:
Paddyplant  Grasshopper  Spamow  Owl  Rat  Caterpillar

{a) construct afood web.
{b) predict what will happen if the paddy plant dies because of along drought. @ik

@mcmlnmkm )

he transfer of nutrients and energy is continuous in an ecosystem. Mutrients are obtained

from a balanced ecosystem and used by living things. Then, the nutrients are returned to the
environment to be used again. This cyele is called a nutrient eyde. Do you still remember the
examples of nutrient cycles, such as the water cycle, carbon cycle and oxygen cycle that you learned
in Form One? What is the role of living things in those cycles?

Figure 2.5 Water cycle




Carbon Cycle and Oxygen Cyce
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Figure 2.6 Carbor amd cocygen cyeles are infer-connected

The role of living things in the carbon cycle and oxygen cycle
1) E)lemdmmkmrmmﬁn&mwhthmummmdmcubm
dioxide,
3 ) The decay of dead plants and animals by bacteria and fungi in the soil uses oxygen
and releases carbon dioxide.
4 Green plants maintain the content of carbon dioxide and oxygen in the air through
photosynthesis which absorbs carbon dioxide and releases oxygen.

Aim: To create a multimedia presentation that connects the role of living things in the water cycle,
| ouygen cycle and carbon cycle.

- ] Instruction

== i 1. Work in groups. b

e . 2 Design awater cycle, a carbon cycle and an oxygen cycle using multimedia.

—— -3 Predict the effects to the nutrient cycle if the water cycle, oxygen cycle or carbon cycle are
affected. E5

J_ 4. Present the multimedia presentation in class.

= 2y - 3 ,
- =¥ ) : =

- . -




Steps to Solve Problems when there is an Interference to the
Nutrient Cycle

You have learned the role of plants in maintaining the balance of oxygen and carbon dioxide in the
atmosphere. Nevertheless, human activities such as unrestricted logging, burning of fossil fuels
and overconsumption of water resources for agricultural and domestic purposes have negatively
affected the nutrient cycle. Can you think of steps to solve these problems?

)
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Burning of fossil fucls Overconsumption of
WalcT resources

Human activities that disrupt the
nutrient cycle

|

Create planned Use public transport
agricultural systems

Steps to solve interference to the nutrien
cycle

L

Replant trees Tighten laws

Photograph 2.1 Hurman activities that disrupt the nutefent eycle and steps to solve the problem

Pn 222

1. Mame three types of nutrient cycles.

2. Give two processes that change the state of matter in the water cycle,
3. Explain the role of arganisms in the carbon cycle and oxygen cycdle.

4. Suggest two steps to save water,

[FormativelPractice)




Interdependence and Interaction among Organisms,
and between Organisms and the Environment

efore we study the interdependence and interaction among organisms, and between organisms
and the environment, let us understand a few important terms first,

Uﬂm |
A habitat is the natural surroundings or home of an organism. _)l
2 Species | 3 JPopulation | 4 )Community |
Aspeciesisagroupal | A population is a group A community is a few
organisms that have of organisms of the populations of different
common characteristics same species that live organisms that live together in
and can reproduce to in the same habitat. one habitat and have mutual
breed offsprings. interaction with one another.
P \ hg
Diragonfly
Species A population of
dragon flies
5 |

An ecosystem is a few communities that
live together in one habitat and have mutual
interaction with one another, including all the
mhﬁngcﬂmpmmumhumwmdsﬂ

- Figure 2.7 Pond ecosystem




A Balanced Ecosystem

Organisms in an ecosystem are interdependent on each other 1o ensure the survival of the species.
These organisms are also interdependent on non-living components in the environment such as
water, light, air and soil.

The interdependence that exists between organisms and their natural surroundings creates
a balanced ecosystem. An ecosystem is said to be balanced if the living organisms and non-living
components in the environment are in a state of harmony without any external interference. Imagine
the state of a forest ecosystem if the trees were cut down. Would this ecosystem still be balanced?

_-'I Almz To study the habitats, populations and communities in an ecosystem. S
b, . Instruction

= | 1. Workin groups.

> | 2. Find a natural ecosystem in your area.

- 3. Conduct an observation of that ecosystem, e [

— x . - _ -
' | 4, Take photos and list the species, populations and communities (IS TEM

= { of animals and plants that can be found in that ecosystam, X D A 1

:_ , 5. Prepare a folio of the information that you have obtained, i the stk of wcomierie I -
. Questions calied an ecologist,
* 1. How do different populations obtain food? S

| 2. How db living organisms interact with their suroundings?
c=——— - _j 3. What are the benefits that exist from the interaction of organisms and their surroundings?
e 4. Wameanorganism and predict what will happen if the population of that organism dies,

R

2 Most natural BCosystems are

b balanced if there is na external
mterference. Are rman-made
ecosystems such &5 aguariums also




You have already learned that living organisms are interdependent on one another and also
on non-living components to create a balanced ecosystem. What is the effect of these non-living
components on the distribution of animals and plants? Let us carry out Experiment 2.1.

M
[ )\ Bxperiment 2.|
k Aim: To study the influence of temperature, light and humidity on the distibution of organisms.

o‘, The effect of temperature on the distribution of organisms
k Problem statement: What is the effect of temperature on the distribution of woodlice?
k Hypothesis: Woodlice are more likely to gather in a place with medium temperature.

Variables:

(a) Constant variables: The number of woodlice, light and humidity
(b) Manipulated variable: Temperature

(c) Responding variable: Distribution of woodlice

Materials: Woodlice, hot water and room temperture water (26°C - 30°C)
k Apparatus: Petri dish with partition, Petri dish lid, wire gauze, pliers and stopwatch

Procedure:
k 1. Pour 20 ml of hot water (50°C) into partition P of

a Petri dish and 20 mi of room temperature water Hot water Water
(26°C = 30°C) into partition Q of the same Petridish.  (50°C) (26°C — 30°C)
2. Usea pair of pliers to make a wire gauze mould. Wire gauze mould
3. Place the wire gauze mould on the Petri dish. Petri dish Woodlice
4, Put 10 woodlice on the wire gauze above the Petri id

1

k dish and cover with the lid (Figure 2.8).

5. Leavethe apparatus in an open area in the laboratory for
five minutes.

'\ 6. Record the number of woodlice found in each partition.

_ e

Partition P Partition Q
Figure 2.8
Is the hypothesis accepted? Give your reasons.

k Gj The effect of light on the distribution of organisms
Problem statement: What is the effect of light on the distribution of woodlice?
Hypothesis: Woodlice are more likely to gather in a dark place.

Variables:

k (a) Constant variables: The number of woodlice, room temperature and humidity
(b) Manipulated variable: Light

k {c) Responding variable: Distribution of woodlice
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g Material: Woodlice

Apparatus: Petri dish with partition, wire gauze mould, Petri Wire gauze mould
k dish lid, black cloth and stopwatch Black chath Woodlice

Patri

g e ]

Procedure:
k 1. Pour 20 ml of room temperature water into partition f
and 5 of a Petri dish with partition.
2. Use the wire gauze mould made in Experiment A.
3. Place the wire gauze mould on the Petri dish. Water (26°C - 30°C)
k 4. Pul 10 woodlice on the wire gauze mould, Figure 2.9
5

. Cover the Petri dish lid of partition & with a black
cloth (Figure 2.9).
6. Leave the apparatus in an open area in the laboratory for five minutes.
k 7. Record the number of woodlice found in each partition.

Conclusion:
Is the hypothesis accepted? Give your reasons.

k (@ The etfect of humidity on the distribution of organisms
Problem statement: What is the effect of humidity on the distribution of woodlice?
k Hypothesis: Woodlice are mare likely to gather in a damp place.

Variables:

(@) Constant variables: The number of woodlice, mom temperature and light
(b} Manipulated variable: Humidity

(c) Responding variable: Distribution of woodlice

L‘ Material: Woodlice

Apparatus: Petri dish with partition, wire gauze mould,
Petri dish lid, anhydrous calcium chioride and stopwatch

Procedure
1. Pour 20 ml of room temperature water (26°C - 30°C)
into partition T of a Petri dish. i L Anhydrous

2. Place anhydrous calcium chloride into partition U of Partition T Flrtlbcm U caloum
the same Petri dish. chioride

. Place the wire gauze mould on the Petri dish. Figure2.10

. Put 10 woodlice on the wire gauze mould.

. Cover the Petri dish with the lid (Figure 2.10).

. Leave the apparatus in an open area in the laboratory for five minutes.

. Record the number of woodlice found in each partition.

Wire gauze mould
Water
(28°C - 30°C)
i

Conclusion:
Is the hypothesis accepted? Give your reasons.
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Importance of Adaptation of Living Things to the Environment

Tropical areas receive high distribution of rainfall and sunlight throughout the year. Desert areas
experience extreme hot and dry weather. Tundra areas experience long winters and short summers.
How does wildlife adapt to the climate of their habitat in tropical, desert and tundra areas?

Photograph 2.3 Tropical, desert and tundra arcas

o
== . Ailm: To carry out multimedia presentation on how animals and plants adapt to the climate of their
% habitats; in desert, tundra and tropics.
= - Instruction

© 1. Workin groups.

. 1 2. Each group represents one of the three different areas of habitats; desert, tundra and tropics.
—— * 3. Collect materials from a variety of media about the habitat
— . 4, Discuss the adaptation of animals and plants to the climate in their habitats.
P ‘1 5. Present your results using a multimedia presentation.
gl sl y L
e - =
——————— .




Interaction between Organisms
Interaction between organisms comprises symbiosis, prey-predator and competition.

Types of interaction between organisms

Symbiosis Prey-predator Competition
[ . | _|_ Video of Interaction between
Mutualism Commensalism Parasitism e Orvpanisms snd Their
- Surmoundings
Tt iwnw: babog belodssm. oy

Viden Saemnce/ Videol mpd
Figure 211 Tipes of interaction between organisms
Symbiosis

Symbiosis happens when two or more organisms of different species live closely together and
interact with one another. Symbiosis includes mutualism, commensalism and parasitism.

« Aninteraction that benefits both organisms. Photograph 2.4 shows a few examples of mutualism.

Fungi

I e,
g L

Algae

» The sea anemone protects the down fish Lichens are algae and fungi that live together.
from predators and supplies food to it. » The fungi supply water and minerals to

» The clown fish cleans the sea anemone and the algae.
provides nutrients to the sea anemone in » The algae carry out photosynthesis and
the form of waste. supply food to the fungi.

» The mynah gets food from the
buffalo by eating the lice that
stick to the body of the buffalo,

» The body of the buffalo is free
of lice.




« The interaction between two organisms which enly benefits one organism without harming or
benefitting the other.
« Commensal is the organism that benefits,

The remora fish
{commensal) latches
on the shark (host) and

The bird's nest fern (commensal)
grow in between the branches of
trees (host) to get sunlight.

Photograph 2.5 Examples of commensalism

« Aninteraction that benefits one organism only and harms the other.
« Parasite is the organism that benefits,
« Host is the organism that is harmed.

The tapeworm (parasite) that lives in the
human intestine (host) absorbs nutrients.
L
Lice (parasite) suck the blood of humans
and animals (host).
Photograph 2.6 Examples of parasitism



Prey-predator

« Involves one organism that eats another organism.
= Prey is the organism that is caten by the predator.,
+ Predator is the organism that hunts another organism for food.

-1

Photograph 2.7 Examples of prey-predator
Competition

» Competition happens when organisms in one habitat compete for limited supply of basic
needs such as light, space, water, food and mates.

=< . Te b O Competition to
D= b - 5 e | getfood
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Biological Control

Bislogical control is a method that uses organisms that are natural predators, parasites or pathogens
to reduce the number of pests in an area. Photograph 2.9 shows examples of biological control that
are used in the agricultural sector in Malaysia.

Owls are kept in palm oil
by plantations to control the
population of rats.

Bacillus thuringiensis
is used to contral pests,
namely the rhinoceros
beetle in palm oil
plantations,

The guppy is a
predator to mosquito
larvae in a pond,

The ladybird beetle
cats aplud.s a crop

Photograph 2.9 Examples of biological control in Malaysia

Ducks are reared in
paddy fields to eat
pests such as snails

and insects.

Biological control is more environmental friendly becanse it does not use pesticides or
chemicals. Apart from this, this method is usually cheaper and does not affect humans' health,
Nevertheless, this method has a few weaknesses such as:

« it takes a long time before any effect is scen.
« lhe balance of the ecosystem might be disrupted because a new species is introduced into

I.'nnl ecosystem.

|'f -..
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Factors that Influence Population Size in an Ecosystem

How does population size change in an ecosystem? Among the factors that cause population size to
ch:lnm: is disense, the presence ul'ln'q:d ators, source of food and change of weather.

)

The population of animals and plants
decreases when a disease strikes. For
example, avian flu in poultry-rearing arcas
and tobacco mosaic virus in tobacco crops.

Photograph 2.10 Poultry affected Photograph 2.11

o —_— by a disease Tobacco erops struck
The population size of a living organism is influenced
by the population size of its predator. For example,

s s Ph h 2.12
the size of the zebra puipulatmn in the savanna 10 P_::m‘:g S
ecosystem decreases with the presence of its ! by & lion

predators such as the lion. -

If a food source decreases, animals can be
threatened by extinction. For example, panda
depends on bamboo as its primary food source,
Clearing of forests has caused the destruction of
its food source and habitat.

In Malaysia, the crow population has
increased due to the abundance of food scraps.

L -t

Photograph .13
Panda

Droughts cause soil to become dry and infertile and increase the risk of forest fires. As a result, the
population of plants and animals decreases.

Photograph 2.15 Soil
| beconnes dry and infertile

Photograph 2.16 Forest fires
resulting from a long drought

N
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Changes in the Ecosystem

Changes in the ecosystem such as limited water supply, animal migration and decrease or increase
in population size can upset the balance between populations.

« Paddy is a plant that requires a lot of water.

+ If there is a long drought season, this change
in the ecosystem will upset the balance
between populations in the paddy field.

+ The food web will be affected because the
population of the producer, which is paddy,
decreases,

Photograph 2.17 Tnsufficient water supply
disrupts the ecosystem of a paddy field

» The ecosystem can also change because of
animal migration, moving from one place to
another due to a change of season,

= For example, the cattle egret (Bubulcus ibis)
migrates to Kuala Gula, Perak from September
to April every year. As a result, the number of
insects such as grasshoppers, crickets, spiders,
flics and worms decreases as they are caten by
the egrets.

changes in another population.
» For example, the increase of pests such as beetles and caterpillars
causes the population of plants to decrease.

7, Stience

|

L ligfy
In 2015, the southem regan of
Russia was attacked by locusts

- which destroyed crops. Cornfields

P‘]ul.l;lsrﬂpl‘l 2.19 l}wrmu.rﬂﬁﬂrr n_j‘ i wide ﬁ_m hectares were
bectles destrays crops distroged i just a few hours.
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1. Fillin the boxes using the choice of answers given.
| Habitt | | Population | | Ecosystem |

{a) Agroup of goats in a grass field.

() A small pond that has lotus plants, grass, a group of tadpoles,
a few fish, ducks and frogs,

{c} A grass field that becomes the living place of a group of goats.

(d) A tropical rainforest where there are a variety of plants and animals
that are interdependent on one another.

2. Based on the situation below, state the kind of interaction that happens between these living
organisms,

' |

| Situation | Type of interaction
| la) Two roosters fight to get a mate to reproduce

{b) A cucumber plant wraps around the branch of a papaya tree
. (e} A rafflesia flower grows on the branch of a live tree

-
2.4 5 Role of Humans in Maintaining a Balanced Nature

—

ature is threatened by destruction because of human activities. As such, humans are responsible
for conserving and maintaining the balance of nature.

Table 2.1 Effects af lnsman activities on the enviromment

Febus loasine : Ehcﬂncﬂnnnf;;ﬂdmd faunaspecies » Soil erosion
IR s e bl : ;rd“hﬁnﬁn};wn::::hw:trﬁ and soil « Acid rain
Aprteiiirs . Pdhrﬁmufwnhrduutomnﬁpﬂﬁdﬁu and fertilisers
* Soil loses minerals due to non-sustainable agriculture
e i | SO ikasiane. | STt ieipcipes |

Steps to solve the effects of human activities on the environment

# Enforce laws
‘The Forestry Department is always conducting law enforcement activities in all states. For example,
carrying out patrols in the forest area, using helicopters and having road blocks to monitor the
movement of limber-carrying lorries,

——
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® Increase public awareness
In schools, students are instilled with good values through Moral Education to appreciate the balance
of nature. These good values are also instilled through mass media such as newspapers, radio and
television.

® Practise Refuse, Reduce, Reuse, Recyce, Repurpose (5R)
The practice of refuse (not to use non-recycable materials), reduce {reduce the number of materials
to use), reuse (reuse the materials), recyele (recycle materials) and repurpose (use the materials for
other uses) can reduce the waste materials.

® Use biological contral
Avoid the use of pesticides that pollute the airand soil by carrying out biological control inagriculture.

@mm«!ﬁ : - ST EMEE?! ]

AIm:Tu carmy out a role play to discuss the importance of humans to manage and ensure the
{ sustainability of life.

instruction fCssees (ENAD

1. Work in groups. An ernironmental consultant L

2. Each group has to choose one of the following cares for the emvironment
environmental issues in Malaysia: from a science and 3
{al waste management system z::rlanﬁam to make i

{b) food dam project
(c) forest management
{d} haze
3. Identify several agencies or stakeholders and public to solve the selected environmental issue.
| 4. Organise a forum to discuss:
{a} the cause of the envirenmental issue
(b} the effect of the evironmental issue on the local community e
(ch solutions for the issue
| 5, Eachgroup member must represent the roles of agencies, stakeholders and the public in the forum.

-

[FormativelPractice) =

1. List four human activities that can destroy the ecosystem.

2. State two effects for each of the following activities to the balance of nature,
{a) Deforestation {c) Agriculture
{b) Industrialisation (d) Waste disposal

3. Mr. Lim wants to start a sustainable oil palm plantation. In your opinion, how can Mr, Lim control
the rat population that frequently destrays crops?

4. Haze happens more frequently in our country. State:
{a) the cause of haze
(b} the effects of haze on people and the environment
{c) the steps to be taken to avoid haze from happening &8

. 5. Give two reasons why humans need a balanced ecosystem.

O,
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After learning this chapter, you are able to:

2.1 Energy Flow in an Ecosystem

D Explain through examples; producer, consumer and decomposer.

|__] mterpreting food chains and food webs.

2.2 MNutrient Cycle in an Ecosystem

D Elaborate and communicate the role of living things in oxygen and carbon cycles in an ecosystem,
[ ] Justify the role of organisms in water cycle in an ecosystem.

EI Salve problems when there is an interference to the cycles due to human activities.

2.3 Interdependence and Interaction among Organisms, and between Organisms and the
Environment

D Explain through examples interdependence among living things and the environment in
maintaining a balanced ecosystem.

El Justify the importance of adaptation of living things to the environment.

I:I '_Cornpml'mbe through examples the interaction between organisms and apply these interactions
in daily life.

I:I Separate the factors that affect the size of population in an ecosystem.

I:I Predict how the changes in ecosystem affect resources and balance of population.

2.4 Role of Humans in Maintaining a Balanced Nature

I'-_--I Justify and communicate wiy humans need a stable and productive ecosystem for the
sustainability of life.

Summative 00N 2 A\

1. Based on the food web in Figure 1, answer the following questions.

:rFﬂl

e =,

.

r"-" -H-\"\-.
Rabbit Rat

/_:"j \ Sapling /

Grass

Figure 1




{a} Construct all the food chains from the food web in Figure 1.
ib) Why is grass categorised as a producer?

{c} Ifaflea lives on the body of a rabbit and sucks its blood, what type of interaction occurs
between the flea and the rabbit?

{d) Predict what will happen if the population of fox in that area caught a disease, dil

2. City X is well-known as a rat-breeding area.

{a)} State the effects of the high rat population on the inhabitants of City X. wak
{b} In your opinion, what is the cause of the high rat population in City X7 &8k

{c} Suggest two steps to solve the issue of rat-breeding that can be taken by: &l

i the authorities (ii} the inhabitants

3. Shikin and Azah have different opinions about producers and decomposers. Their opinions are
as follows.

Shikin : Producers can still live without decomposers because producers can make
their own food.

Azah : Ifthere are no decomposers, producers cannot get enough nutrients. The
producers could die.

Give your view on Shikin and Azah's opinion. Wit

4. Razak found that many of his chickens were eaten by Hawk-Eagles. Razak made a decision to
shoat all the eagles. After a year, the rat population increased and ate all the chicken feed. This
caused chickens to die. Explain the cause for the increase in the rat population and suggest a
way Razak can prevent this from happening. @i

HOTS | Mastery 2

5. Anurban or city forest is an area that is planted with trees all around the city. Justify the idea of
a city forest in terms of preserving a balanced ecosystem, &8

6. Photograph 1 shows a common rat trap sold in stores.
This trap can only catch one rat at one time. Design a rat
trap model that can catch more than one rat at one time.
Sketch and explain your design. wids

o,
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