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Chapter 3: Transporiation

Need for Transport System in Organisms

Every cell needs oxygen for cell respiration and nutrients to obtain energy. At the same time,
carbon dioxide and other waste products produced by cells need to be climinated to the
external environment, The process of carrying oxygen, nutrients and other useful substances
from the external environment into the cells is through diffusion. The process of eliminating
waste products from the cells is also through diffusion. What is the system that carries useful
substances to all parts of the body of an organism and eliminates

waste products from the body?
Transpnrt System in Simple Organisms

Simple organisms such as unicellular organisms

{Photograph 3.2) do not have a specialised transport system.

Substances needed by cells such as oxygen and nutrients enter
directly into cells via diffusion through the cell membrane. Waste
products such as carbon dioxide are also eliminated from cells to
the external environment via diffusion through the cell membrane.

Transport System in Complex Organisms

Complex organisms such as humans, vertebrates and i
multicellular plants have a specialised transport system as Photograph 3.2 Examples of
shown in Figure 3.1, unicellular organisms

Xylem

EToToEal=T= Tl I o]

T

Figure 3.1 Examples of complex organisms with specialised transport system

The process of exchange of substances needed by cells and waste products between complex
organisms and the external environment (via diffusion) occurs slowly and not comprehensively
because complex organisms have a large volume. Therefore, complex organisms need to have a
specialised transport system. Through this specialised transport system, oxygen and nutrients
can be carried to all the body cells in complex organisms and waste products can be eliminated
from all the body cells to the external environment.
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Importance of the Function of Transport System in Organisms
The importance of the function and impact of transport system in organisms is as shown in

Figure 3.2,
Transport system carries
substances needed by 4 Transport system carrles
calls such as oxygen and & b substances needed by plant
nutrients that are used to ' Importanceof g calls such as mineral salts,
produce energy through | #  the function of waler and producis of
cellular respiration. This | i 1 photosynthesis io carry out all
energy is used for iving Iiving processes in plants: ]
Processes in organisms,

Transport system elminates toxc waste products from the cells in onganisms to the
external environment. Toxic waste products that fail to be eliminated from the cells
will poison and kill the organisms.

Figure 3.2 Importance of the function of transport system i organisms
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To gather and share information on the need, function, importance
arrd tmpact of transport system in organisms

Instructions
1. Work in groups.
2. Gather and share information on the following:
(a) MNeed for transport system in organisms
(b} Function of transport system in organisms
(c) Importance of transport system in organisms
(d) The impact if transport systern cannot function well
‘e 3. Discuss the shared information.
4. Present the findings of your group discussion using multimedia presentation such as
M5 PowerPoint,

e . g # " Y e TR | o ]

:f Formative Practice

1. What is the function of the transport system in organisms?

2. State two examples of substances needed by cells and two examples of waste products
that are eliminated from cells.

3. What is the importance of the function of transport system in organisms?
4. Explain the impact on organisms if the transport system in the organisms cannat
function well. *
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Blood Circulatory System in Vertebrates

Humans and all vertebrates such as mammals, reptiles, amphibians, birds and fish (complex
organisms) have a specialised transport system, that is the blood circulatory system. In the
blood dreculatory system of all vertebrates, blood flows continuously in blood vessels to all parts
of the body in one complete cycle through the heart. However, there are significant differences
in the blood circulatory system among mammals, reptiles, amphibians, birds and fish. How
many times does the blood flow through the heart of mammals, reptiles, amphibians, birds and
fish in one complete cycle to all parts of the body? What is the number of atria and ventricles
in the heart of mammals, reptiles, amphibians, birds and fish? Carry out Activity 3.2 to find out
the differences.

1. Carry out active reading to compare and contrast the blood
circulatory system in vertebrates such as mammals, reptiles,
amphibians, birds and fish as shown in Figures 3.3 and 3.4,

Capillaries in lungs
and skin




(d) Mammals and birds

"
4% & 2. Complete the chart which shows a comparison of the blood circulatory systems of
1 vertebrates such as mammals, reptiles, amphibians, birds and fish,

Blood circulatory system
of vertebrates

Made up of | Amphibians I ]REpt'lﬁ] Tn?:lml::;‘r?:ll:

a system that
allows blood to
continuously flow
in blood vessels
through the heart
which pumps blood
to the whole body
and back to the
heart.




i Chapter 3: Transporiation

Blood Circulatory System in Humans

The human blood circulatory system involves the circulation of blood which is pumped from
an organ known as the heart to all parts of the body and specialised blood vessels, namely
arteries, capillaries and veins as shown in Figure 3.5,
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= Human blood crculalory system
= Functions of blood droulatony




Structure and Functions of the Human Heart

The human heart has four chambers, that is two atria and two ventricles as shown in
Figures 3.6 and 3.7,

Left atrium
Semilunar valve

Bicuspid valve
Right atrium uspid valve

Tricuspid valve Semilunar valve e —

Inferior vena cava Left vemtrice

b | | = Oxygenated blood I Right ventricle

sssdp Deonypenated blood oot

Figure 3.6 Longitadinal section of the fusman heart
i e mele. WL
Right atrium has thin muscular wall,
Functions:
+ Deoxygenated blood from the whaole body except the lungs enters the right atrium
through the superior and inferior vena cava
+ When the right atrium contracts, deoxygenated blood & forced to flow into the
chambser below it, namely the Aight ventricle

Tricuspid valve
Function:
= Allows the flow of biood in only one dinsction from the right atrium to the right ventricle

Right ventricle has thick muscular wall.

Function:

= When tha rght ventricle contracts, decxygenated blood is forced to
fiow out into the pulmonary artery 1o be camied 1o the lungs



SCIENCE INFO

The pericd of time for blood to mmr valves ,
iyt * Semilunar vales at the

from the heart to all parts of the:

pulmonary artery and acrta
body including the lungs and back ansute thal blood flaws oy in
to the heart is approsdrmately one direction and not back into

|
1 minute! thi venincles

Lalt atrium has thin muscular

wall,

Functions:

+ Oxygenated blood from the
f_ lungs enters the left atrium

through the pulmonary vein

» When the left atrum confracts,
axygenated blood & forced to
ficwy inle the chambar below it
namely the left ventricle

Aorta

Semilunar valves |

Pulmonary artery

Pulmonary

Vena cava

Bicuspad valve
Function:

= Alows the flow of blood m only
one direction from the left
atrium into the left ventricle

= i@

* Left ventricle has the thickest

miliscular wall,

Function:

§ « When the laft ventricle

_ contracts, oxygenated blood is
forced to flow out into the aorta

1o be camed to all parts of the

body except the lungs

Soptum is the muscular wall

which separates the |eft side of

ther haart from the right side of

thi heart.

Function:

* Prevents cxygenated blood
from mibang with decotygenated
blood

L

Figure 3.7 Simple structure of the fuiman heart
aned eireulation of blood through the heart
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' Structure and Functions of Main Blood Vesssls

There are three human blood vessels, namely arteries, capillaries and veins. Figure 3.8
shows the relationship between the artery, capillary and vein. Observe the direction of the blood
circulation through the artery, capillary and vein as shown in the figure.

From the heart

To the heant

Lumen Lisiisén

Thin wall
Thick, muscular
and elastic wall

Lol il
Capillary  Lumen
network

Vein

Arlery

Figure 3.8 Relationship between the vein, capillary and artery

Table 3.1 Structure and functions of the vein, capillary and artery

Type of
Structure e layer of cells
Luzmen

Valve

* Thick and muscular
wall with a lot of elastic
tissues to withstand high

* Thin, less muscular
and less elastic wall 1o
facilitate blood flow under

* Thinnest wall which is
ona cell thick without
any muscle or elastic

low bicod pressure lissus blood pressure
* Has valvas * No vales * No valves
+ Large lumen + Smallest lumen + Small lumen

Functions L] Tﬁlw“m * Allows the exchange of T.Trnnq.'l-cu.'ta um;_

blood back fo the heart

gases, food and waste

blood from the heart o

from the whole body products between the the whole body except the
excepl the lungs bHood and body cells lungs

+ Pulmonary vein vin diffusion through the | = Pulmonary anery
transports oxygenated thin wall of the capillary transports
bleod from the lungs to biood from the heart fo
the heart the lungs

+ Slow blood flow under

|+ Slow blood flow under

. Mduoodﬂawum
of blood low blood pressure decreasing biood high blood pressun
* Mo pulse pressure * Pulse detected

* No pulse

ey

| —
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‘Double’ Blood Circulatory System

Humansz and other mammals have a ‘double’ blood circulatory system that is made up of the
pulmonary circulatory system and systemic circulatory system. Carry out active reading to

compare and contrast the pulmonary circulatory system and systemic circulatory system as
shown in Figure 3.9,

N AR o w
VR
Pulmorary Pu.ﬂhmuy_
.-------’- m ven

[ A

Al parts of the

AriEes - - - body except
panesd: /' the lungs \
Artery

Vein

N/

Vein —

Figure 3.9 Pulmonary circslatory system and systemic circslatory system
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® o create a multimedia presentation based on research of a sheep's
heart and, explain its structures and functions
Instructions
1. Wark in groups.

2. Each group is required to create a presentation on the research of the heart of a
sheep to explain its structures and functions.

Example:
Video on the dissection of a

sheep's heart




Heartbeat

Between the ‘lub’ and 'dub’ ke
Photagraph 3.3 Hearing the Tub duty’ sound
witen the heart is beating

Waich this video
o understand
the procass of
diastole and

Figure 3.10 shows the sequence of the opening and systole

closing of the valves in the heart during heartbeats.

Semilunar

valves
dosed Bicuspid
valve
open
Tricuspicd
vilve valves
opencd open

The 'dib” sound i peschicied by the tlosies of the The R seund f prodticed by the closns of e

sembunar valves at the aorta and pulmonarny tricuspid and bicuspéd vakes between the atria and
artery when relaxation of the venincles occurs, the ventricles when confraction of the ventncles
This condition ks known as diastole. The pressura ocours, This condition s known as systole. The
reading of biood flowing ino and fling the heart is pressure reading of Blood flowing out of the heart is
cabad the diastolic pressure reading. caled the systolic pressure reading,

Figure 3.10 Diastole and systole

Lol s
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Measurement of Blood Pressure

Blood pressure is usually measured using a sphygmomanometer as shown in Photograph 3.4.

pEEIENEE INFO

Taking of diastalic and systolic
pressune readings from a
sphygmomanometer is based on
listening to tha sounds produced
by the blood circulation
when diasiole and systole
ooccur, Due 1o this, the use of
sphygmomanometer (o lake
readings of diastolic and systolic
pressures & wsualy dons by an
expenienced doctor,

L

Photograph 3.4 Measuring blood pressure

The systolic pressure reading of a youth is normally = TBEF}I%E
120 mm Hg and the diastolic pressure reading is 75 mm Hg. 7=
Hence, this blood pressure reading is normally written as Why = 11";3 wr&ﬁtaﬂﬁ
75 - pressum g n ng
120/ 3 mm Hgl. Mt:.jsur: and read your blood pressure of e ;
(systolic and diastolic) using a sphygmomanometer.

Pulse Rate

Photograph 3.5 shows one of the medical
examination activities that is normally
carried out by a doctor on a patient.
What is the quantity measured as
shown in the photograph?

Pulse is produced by
the contraction and reaxation
of the muscular artery wall.
I= your pulse rate constant? Give two
examples of conditions in your daily
life that increase the pulse rate. Let
us carry out Experiment 3.1 to
study the factors that influence
the pulse rate.

Photograph 3.5 Detecting pulse

&) oL
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J Experiment 3.1

Aim
To study the factors that influence the pulse rate

Problem statement
How does the intensity of a physical activity influence the pulse rate?

Hypothesis
The more vigorous a physical activity, the higher the pulse rate.

Variables

(ta) manipulated vanable : Type of activity

(b} responding vanable : Pulse rate

(c) constant vanable : Duration of activity

Apparatus
Watch

Procedurs
1. Rest for 5 minutes. Then, locate your pulse as
shown in Figure 3.11.

2. Count and record the number of pulses over a
penod of 10 seconds in a table. Calculate the pulse
rate in number of pulses per minute.
3. Repeat steps 1 and 2 after carrying out each of
the following types of activities over a penod of
5 rinutes:
(a) Walking slowly
(b} Running
: Pulse rate
Number of pulses over a
Type of activity (number of pulses
period of 10 seconds per minute)
Resting
Walking slowly
Runming
Conclusion

Is the hypothesis accepted? What is the conclusion of this expenment?

Questions
1. How does the type of activity influence the pulse rate?
2. How is the increase in pulse rate while carmying out vigorous activities related to the
rate of oxygen intake and release of carbon dioxide?

L e
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Other Factors that Influence the Pulse Rate

Apart from physical activities, other factors which

influence the pulse rate are as follows:

A | Gender

The average pulse rate of an adult male is
between 70 to 72 beats per minute and the
average pulse rate of an adult female is between
78 to 82 beats per minute. The difference in
pulse rate between males and females is caused
by the difference in the size of the heart. The
heart of females which is normally of smaller size
pumps less blood for each heartbeat and needs 1o
beat at a much higher rate compared to the heart
of males,

B Age

ransporiation

Photograph 3.6 A modern blood pressure
and pulse rate mecasuring device

Look at Table 3.2. As the age of a person increases, the person’s pulse rate becomes lower.

Table 3.2 Average maxinmum pulse rate based on age

bty

200

180

185

180

175

170

165

155

aaamsaaﬁaaﬁ_i’

F

(Smerce: https:/thealthyforgood fieartorg/move- monartices' tanget-fert - riates)

C | Body health

The pulse rate of a less healthy individual is normally higher or lower than the normal pulse
rate. A pulse rate that is too high or too low is dangerous and can be life-threatening,

e

R



Importance of Maintaining a Healthy Heart

The health of a heart should be given attention since its functions are very important in the
continuity of human life. How are we able to enhance the knowledge and understanding of the
health of the heart among Malaysians? Carry out Activity 3.4,

iy

T Activity €Y

Enhancing the knowledge and understanding of the health of the
heart through project-based leaming using STEM approach

Aim

To study the relationship between dietary habits and lifestyle with
health of the heart ameng the locals

Materials
Printed matenals and the Internet
Instructicns

1. Work in groups of five to six.

2. Study the following problem statement:

3. Gather information related to the given problem statement as follows:
la} Types of heart diseases
(b} Causes of heant diseases
(c) Ways to prevent heart diseases
(d) Other related matters

Discuss the information required to complete a K-W-L Chart as a guide to prepare a
queshonnaire.

The K-W-L Chart is prepared for a "Gallery Walk” session,
Prepare a questionnaire related to the topic of the study.
. Carry out the study (at least 30 respondents) and analyse the data of the study.

Present the analysis of each item in the questionnaire using chart papers or
M5 PowerPoint software.

. Present the findings of the study in the form of graphs using MS PowerPoint software.




: 10. After the presentation and discussion sessions, carry out the following activities in

groups under the supervision of your teacher:

{a} Presentation of the findings of your study in the school assembly

{b) Health talk programme entithed “LET US TAKE CARE OF OUR HEART" as a
co-curncular actraty

{c) Poster competition: Care for Our Heart

{d) Produce an infographics brochure on the health care of the heart related to
dietary habits and lifestyles

Mote:
What i1s the K-W-L Chart Strategy?

The K-W-L Chart Strategy 15 an active reading strategy. It prepares students
to predict what is read and 15 able to get other students to participate in
the content of the topic discussed.

K - What we know W - What we want to | L - What we leam
know

In Jully 207 heart specialists a the hstitut Jantung Negara (N successfuly replaced
e damiaged aorta of a heart patient with synthetic sorta. Gather further information on
this at the following webssta:

hitp:/bit. sasbadh com’sc3085

A Formative Practice

1. What is blood circulatory system?

2. Differentiate the functions of the artery, capillary and vein.
3. State four factors that nfluence the pulse rate.

4. What is the importance of taking care of the heart?

(324 Lo
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Components and Constituents
of Human Blood

Pt e (10 ConE el Ol
biood which transports

oxygen to all parts of
the body.

Blood transports oxygen and
nutrients (o the body cells.
Blood also transports waste
preducts from the body cells.

Tl "

~iz#E Science Careers
Heematologists are medical
specilists who study the
components, constituents and
diseasas related to human blood.

Blood is a type of mixture because it
can be separated into two components,
i yellow liquid floating on top of a red
liquid as shown in Photograph 3.7.
The components of blood are normally Yellow liquid -
separated using the centrifugal method.
The mixture of blu::u.:l is rapidly spun in a Red liguid
centrifuge as shown in Photograph 3.8.

Photograph 3.7 Two components of blood

- 1-4

Appearance of blood Appearance of blood
before centrifugation  after centrifugation

FPhotograph 3.8 Separation of the components af blood using centrifugal method

Lo =y
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Components of Blood

Blood consists of a suspension of red blood cells,
white blood cells, platelets and blood plasma as
shown in Figure 3.12.

Blood plasma is made up of approximately
90% water and 10% dissolved substances flowing to
all parts of the body. These dissolved substances
include nutrients, carbon dioxide, enzymes, hormones
and waste products. Let us carry out Activity 3.5 to
study the substances transported by blood.

! £ L,

. Activity €3

Instructions

[ ||.'q|-h-|' 5 'I':'.'|||-.=m|'|.||||'|n

Blood plasma
(55%)

White blood cells
and platelets {=<1%)

Redd blood cells
(45%)

Figure 3.12 Components of human blood

1, Work in groups to gather information on the substances
transported by blood, namely nutnents, gases, enzymes, hormones

and waste products.

2. Carry out active reading on the gathered information,
3. Discuss the information gathered and present the findings of your group’s discussion.
4. Complete the following tree map to show the substances transported by blood and

the characteristics of the substances.

Substances transported by blood

I




Human Blood Groups

Antigens on Red Blood Cells

Human blood can be classified into four blood groups, namely A, B, AB and O according 1o the
type of antigen, if any, present on the red blood cells, The type of antigen present on red blood
cells is A antigen or B antigen. The classification of blood groups A, B, AB and O is shown in
Figure 3.13.

Indiviciuals with
blood group A have
only the A antigen.

Blood group AB e

Individuals with Indnidusls with
blood group AB blood group O do
have both A and B nothave Aor B
antigens. antigens.

Figure 3.13 Classification of luman blood groups

Antibodies in Blood Plasma

Blood plasma contains antibodies. The types of antibodies present in blood plasma are Anti-A
and Anti-B antibodies. The types of blood, antigens and antibodies are as shown in Table 3.3,

Table 3.3 Types of Mood, antigens and antibodies

Types of antige Types of antibodies
Dos of blood ﬁ{pﬁ-ﬁnnuﬁﬁd.-ﬁﬂﬂ-ﬂ;l (in blood plasma) g
A A ' Anti-B
8 B | Anti-A
AB A and B : =
o = | Anti-A and Anti-B I

An antibody will attack its corresponding antigen and cause the coagulation of blood to secur.
This may cause death. For example, Anti-A antibody will coagulate with A antigen and Anti-B
antibody will coagulate with B antigen,

Lo ) o3



il Chapter 3: Transportation

Summary based on Table 3.3

« An individual who has Anti-A antibodies (type B blood) cannol receive types A and AB
blood because these two blood types contain A antigen.

» An individual who has Anti-B antibodies (type A blood) cannot receive types B and AB
blood because these two blood types contain B antigen.

» An individual who has type AB blood is free to receive all types of blood because there
are no antibodies in his blood (universal recipient).

« On the other hand, an individual who has type O blood cannot receive any other blood
type because of the presence of Anti-A and Anti-B antibodies in his blood plasma.

Therefore, whether a person can receive blood or not -,
depends on the presence of antibodies in his blood plasma. @ ?E_EFIAE:EE

’\Why is an indivicual who has ]

Compatibility of Blood Groups of Donors type O blood known as the
and Recipients universal donor?

Before blood transfusion, we need to know that the blood groups of the donor and the recipient
must be compatible as shown in Table 3.4, Otherwise, blood will coagulate, This situation can
cause the death of the recipient.

Table 3.4 Compatibitity of bood groups of donors amd recipients

Blood group of recipient
TN Cy e
A v .f £
B -:u: v J' [
AB » ® o | x
o v v | v

Nove: Compatibslity of Wood for transficsion (': compatible X mot .:lm;pq.-nll’ﬂ

Importance of Blood Donation

-
: . S Every day bood
Take note of the facts shown in Flgur.c 3'.”' : & 1 10580 \
Do you agree with the efforts to justify o ves. Blood &
the importance of blood donation in the o MEqUired focsurgery,
context of daily life? Carry out project-based = acsident victims
learning using the STEM approach = o to treat patients
on the importance of blood donation = it leukaemia,
through Activity 3.6. e ]
SR Y. = other ilnesses.
L]
L

Figure 3.14 The importance of Nood
donation

KI'M



Instructions
1. Wark in groups to study the following statement:

Emydwbbndisnmdadtuﬂw Hm Bluud {tmqunmd-'forwgem annbdmt

2. Prepare a project using the STEM approach to find creative and innovative solutions
for the following issues:
* Importance of bload donation
* Cnteria to be a blood donor
s |ssues related to blood donation
* Methods of handling and stormg the donated blood

. Gather the information or existing solutions from the relevant and reliable

government of private agencies as follows:

MNational | | ) [ Ministry of ] Malaysian
Blood | Health | E E Red

Centre ; | Malaysia | " Crescent

hitpedd | E | http:df | E httpsd E
bt.sasbadi, | bi.sasbadi. | = | | bt.sashadi. |
com/sc3100-1 comfsc3100-2 com/sc3T00-3

. Discuss the solutions obtained.,
Present the findings of your group discussion,

Y O T AR A S AT 8

'i SCIENCE INFO
A healthy individual with a mass of more than

45 kg and batwesn 158 to B0 years cid can
donate biood. A donor can donate up 1o
0.5 htres of Bocd at any one time as shown
in Photograph 3.9.

When an individual donates blood, the
total red blood cells in his body reduces. This
forces the bone mamow to produce new calis.
The indhvdual will become more energsed and
able 1o funclion better.

Phu!ngrnp.ﬁ':i 9 ledﬂamlim campaign
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| Chapter 3: Transporiation

B8 Formative Practice NEX-M |

1. State four components of human blood.

2. State the largest component of human blood,

3. Mark " for blood groups of donor and recipient that are compatible and <" for the
blood groups of donor and recipient that are not compatible.

Baad oo of Blood group of recipient
g T | p— -2t A8 o
A
B
AB
o .

4. {a) What is the importance of blood donation?
(b) State two examples of discases that can be treated through blood transfusion,

5. (a) Why is a blood donor with blood group O known as a universal donor?
(b) Why is a blood recipient with blood group AB known as a universal recipient?
{¢) Why is the blood storage centre known as the blood bank?

6. (a) State two public places where people can donate blood.
(b} Give one situation that requires a large amount of donated blood.

7. Figure 1 shows a bag filled with a donor’s blood that has been tested.

Figure 1

{a) Based on Figure 1, state the blood group of the donor.

{b) Other than blood group, what else is tested in the blood sample of the donor?

{c) The blood bag contains several chemical substances such as sodium citrate.
What it the function of sodium ctrate?

Lo
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Transpiration

Transpiration is a process
of water loss in the form
of water vapour from the
surface of leaves to the air
through evaporation.
Study Figure 3.16. Leaves
are part of a plant where
most water loss occurs

through transpiration,

N

Figure 3.15 Different conditions of a plant

(e} Watered

Loss of water
through
from
the surface of
leaves via
transpiration
Pathway of
waler
ewing
upwards in
the plant
Absarption of
waler through
osmomis into the

plant via its roots

Figure 3.16 Transprration and absorption of water i a plant
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ransporiation

Cross Section of a Leaf e =B =0 (=1 =0 (=R =R =0

The epidermis of a leaf is made up Upper

of a single layer of epidermal cells epider sy l I l l l l ] l I I
covering both the upper and lower St
surfaces of the leaf, namely upper Sy 4 AN srar
epidermis and lower epidermis as Imﬁuph}'tl fose
shown in Figure 3.17. Epidermal el

cells secrete a waxy cuticle which

covers the outer surface of the Lower -

leaf 1o reduce water loss during ephlermis Stomatal pore
transplration. Figure 3.17 Cross section of a leaf

Function of Stoma during Transpiration Guard cells

Most of the water which is lost
during transpiration in plants occurs
through the stomatal pores found in
the epidermis of the leaf as shown in
Photograph 3.10.

When photosynthesis takes place
during the day, the stoma is usually Stomatal B
apen as shown in Photograph 3.10(a).  por
What enters the guard cells that causes
the stoma to open?

Opening of stoma also causes
the plant to lose water through
transpiration. Photograph 3.10(b)
shows closed stoma to reduce the loss Photagraph 3.10 Open and dosed storma
of water through transpiration.

Exudation (Guttation)

Other than water loss from plants through
transpiration, water is also lost from plants through
exudation or guttation. Exudation or guttation is
the water loss from plants in liquid form through
hydathodes that are always open at the edges of the
leaves. Guttation usually accurs at night or when
the air humidity is high. What is the name of the
water droplets that come out of leaves as shown

in Photograph 3.11% Carry out Activity 3.7 to
learn more about transpiration
and exudation (guttation).

l[-n]l Open stoma (b} Closed stoma

Photograph 3.11
Exudation (guttation)

L



To make observations and create presentations to study the processes

of transpiration and exudation (guttation) in plants

1. Work in groups.
2. Each group s required to create a presentation to study the processes of
transpiration and exudation (guttation) in plants,

Rate of Transpiration

Transpiration occurs mainly
through the stomata. Due to this,
the number of stomata affects
the rate of transpiration in plants.
Transpiration is faster if the plant
has more stomata. Other factors
affecting the rate of transpiration
are as shown in Figure 3.18.
Carry out Experiments 3.2, 3.3,
34 and 3.5 to study the factors
affecting the rale of transpiration.

Figure 3.18 Factors affecting
the rate of transpinition

p SCIENCE INFO
Thae

rate of transpration of plants s normally estimated using a potomater as shown in Figures ()
and (b below,
Young balsam
plant

Water reservioir

{a] Mass polometer (b} Bubble potometer
Mass potometer measwes the rate of franspiration of a plant according o the rals of mass of water

absorbed by the plant, Bubble potometer measures the rate of transpiration of a plant accomding to the
rate of volume of water absorbed by the plant,

Lo @) @u)
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il Chapter 3: Transportation

_J Experiment 3.2

Aim
To study the effect of ight intensity on the rate of transpiration

Problem statement
What is the effect of hght intensity on the rate of transpiration?

Hypothesis

Increase in ight intensity increases the rate of transpiration,

Variables

(a) manmipulated vanable : Light intensity

(b} responding vanable : Rate of transpiraton

(c) constant variables : Size and type of plant, air hurmidity, air movement, temperature

and time
Materials
Young balsam plant, water, cotton wool and oil
Apparatus
| Electronic balance, conical flask, clock and source of light such as sunlight or lamp
Procedure
1. Set up the apparatus as shown in 4, Calculate the rate of transpiration of
Figures 3.19 and 3.20. the young balsam plant that is exposed
2, Measure the mass of both apparatus 1o a light source and also the one kept
set-ups and record your observation in in the dark in a cupboard using the
a table. following formula:
3. After 3 hours, measure the mass of change in the mass
both apparatus set-ups once again and Rate of _ of the potometer

record your observation in the table. transpinstion. — Smetken

Figure 3.20

Conclusion
Is the hypothesis accepted? What 1s the conclusion of this expenment?
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J Experiment 3.3

Aim

Problem statement

Hypothesis

Variables
{a) manipulated vanable : Ar humidity

(b) responding vanable

{c) constant vanables

Ta study the effect of air humidity on the rate of transpiration

What is the effect of air humidity on the rate of transpiration?

Increase in air humidity decreases the rate of transpiration,

: Rate of transpiration
: Size and type of plant, light intensity, air movemaent,

temperature and time

Materials

Young balsam plant, anhydrous calcium chlonde, water, cotton wool and oil

ratus
ar lamp

Procedure
1. Set up the apparatus as shown in
Figures 3.21 and 3.22,
2. Measure the mass of both apparatus
set-ups and record your observation in
a table,

Conclusion

Electronic balance, conical flask, plastic bag, clock and source of light such as sunlight

3. After 3 hours, measure the mass of
baoth apparatus set-ups once again and
record your observation in the table.

4. Calculate the rate of transpiration in
both apparatus set-ups.

Anhydrous
calcm chloride

Layer of oil

Is the hypothesis accepted? What is the conclusion of this expenment?

N



Chapter 3: Transporiation

J Experiment 3.4

Aim
To study the effect of air movement on the rate of transpiration

Problem statement
What is the effect of air movement on the rate of transpiration?

Hypothesis

Increase in air movement increases the rate of transpiration.,

Variables

{a) manipulated vanable : Air movement

{b) responding vaniable : Rate of transpiration

() constant variables @ Size and type of plant, ight intensity, air hurmidity, temperature
and time

Materials
Young balsam plant, water, cotton wool and oil

Apparatus
Electronic balance, fan, conical flask and clock
Procedure
1. Set up the apparatus as shown in 3. After 3 hours, measure the mass of
Figures 3.23 and 3.24, both apparatus set-ups once again and
2. Measure the mass of both apparatus record your observation in the table,
set-ups and record your observation in 4. Calculate the rate of transpiration in
a table, both apparatus set-ups.

Conclusion
Is the hypothesis accepted? What is the conclusion of this expenment?

&) Loy



J Experiment 3.5

Aim
To study the effect of temperature on the rate of transpirabion

Problem statement
What is the effect of temperature on the rate of transpiration?

Hypothesis

Increase in temperature increases the rate of transpiration,

Variables

{a) manipulated vanable : Temperature

(b) responding vanable : Rate of transpiration

(e} constant variables  : Size and type of plant, light intensity, air hurnicity, air
mavement and time

Materials
Young balsam plant, water, cotton wool and oil
paratus
Electronic balance, conical flask and clock
Procedure
1. 5et up the apparatus as shown n 3. After 3 hours, measure the mass of
Figures 3.25 and 3.26, both apparatus set-ups once agamn
2. Measure the mass of both apparatus and record your observation in the
set-ups and record your observation in table,
a table. 4, Calculate the rate of transpiration in
both apparatus set-ups.
Room that is Room that is
cold or at low hot or at high
femperatune temperature
Cotton woal Cotton wool
Layer of ail Layer of oil
Water Water
Flectronic Electronic
balance balance
Figure 3.25 Figure 3.26

Conclusion
Is the hypothesis accepted? What is the conclusion of this expenment?

= )



Chapter 3: Transporiation

Structures and Functions of the Components in Vascular Bundles
of Plants

Transpiration facilitates the transportation of water and mineral salts in plants. During
transpiration, water and dissolved mineral salts diffuse into plants through the roots to the stem
and leaves as shown in Figure 3.27,

=== Sucrose transported
Kylem from the leaf to other
L‘:ﬂm' parts of the plant
| Phloem
—= Water and mineral
Croas isction of root salts absorbed
by the roots

» Xylam transports water and dissohed mineral salts from the roots to the leaves
through the stem to camy out photosynthesis and fo replace water lost during transpiration,
» Phioem transports sucrose produced by leaves during photosynthesis io other parts
of the plant.
I.

Figure 3.27 Transport system in a flowering plant and distribution of
vascular bundles in the leaves, stem and roots

The transport system in flowering plants is made up of two transport lissues, namely xylem
and phloem, which are found in a group of vessels known as vascular bundles. Observe the
formation pattern of the vascular bundles in the root, stem and leaf as shown in Figure 3.27. Is
the formation pattern of vascular bundles in the root, stem and leaf the same or different?

Visit the following websites and watch the video to find out the position and structure of
the xylem and phloem in a vascular bundle.

Info 1 Info 2 Video
hiip:bt sasbact, it/ sashadi,
com/sc3108-1 [m5=80 | convscaros 2 AL
@,
. \
' - o




Direction of Water and Food in the Transport System of Plants
In Activity 3.8 and Activity 3.9, we will investigate the functions of the xylem and phloem.

o it ol s S0
Activity &%)
Studying the direction of water in plants
Aim: To study the direction of water in a plant

Materials
Balsam plant and eosin solution (red dye)

Apparatus
Conical flask, glass cover, folding kmife, microscope and shde

Instructions
1. Wash the roots of the balsam plant carefully with water.
2. Immerse the roots of the balsam plant in a conical flask filled with eosin solution as

MM-v‘
Awoid coming in contact with
the eosin solution as it will stain
your dothes.
knifi

shown in Figure 3,28,
Leaf

» Be caraful when using a folding
ife.

Figure 3.28

3. After 30 minutes, make thin cross-sections of the leaf, stem and root of the plant
using a folding knife.

4, Examine each of the sections under a microscope,

5. Draw a labelled diagram for each section that has been observed. Identify and label
the tissues that have been coloured red by the eosin solution,

Questions
. s the eosin solution spread evenly or does it have a spacfic pattermn in the leaf, stem
and root of the plant?
. Name the part which is coloured red in the cross-sections of the leaf, root and stem
in this activity.
What is the conclusion from this activity?




Wt K4
Activit

Studying the direction of food in plants

Aim: To investigate the direction of food in a plant

Material
Woeoody plant

Apparatus
Scalpeal

Instructions
1. Choose a healthy branch of a woody plant.
2. Cut a complete rning out of the bark of the plant including the phloem as shown in

Figure 3.29.
“N_ o
o —I —-»I I

Figure 3.29 Figure 3.30

3. Water the plant every day and expose it to enough light so that the plant can carry
out photesynthesis as shown in Figure 3,30,
4, Observe and sketch the changes, if any, in the branch of the woody plant with its
bark removed after two to three months,
Questions
1. Sketch the changes in the part of the branch with its bark removed after two to three

maonths,
I

{a) Beginning of activity (b) End of activity

2. What is the conclusion from this actrvity?




Based on your understanding of the transport system n plants, discuss examples of
hypothetical situations such as when there are no xylem or phloem vessels in the

following context:

Propose and discuss:

* ways to transport sucrose from leaves to all parts of plants without phloem
= adaptations in the transport system to replace xylem and phloem vessels in plants

|
!
| » ways to transport water and dissolved mineral salts in plants without xylem
|
|

83 Formative Practico 1% MU

1. What is the meaning of transpiration?

2. Underline the correct answer on the transport system in plants.
(a) Loss of water from plants through transpiration is in the form of (liquid/vapour)
while loss of water through exudation is in the form of (liquid/vapour),
(b) The tissue that transports water in plants is (phloem/xylem) while the tissue that
transports sucrose is (phloem/xylem).

3. State four factors that affect the rate of transpiration in plants,
4. Why is dye used to investigate the direction of water in xylem?
5. Figure 1 shows the structure of xylem and phloem in vascular bundles in different parts

of a plant,

Crods section of stem

[

Cross section of poot

[

Cross section of leaf

Fignre I

Label P Q, R, S, T and U using the following words:

( Xylem

( Phloem

L
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f h nptﬂr : Transportation

m Circulatory System in Animals and
Transport System in Plants

Studies on the blood circulatory system in animals and transport system in plants have made us
aware of the uniqueness of circulatory systems to the continuity of life of organisms created by
God. What are the similarities and differences between the blood drculatory system in animals

and the transport system in plants? Study Figure 3.31.

Blood circulatory system Transport system
in animals s in plants

+ Both are transpart systems

+ Baoth transport waler, nutrients and dissolved
substances

* Both exist in complex organisms

B

s Systam of vesaels
Tubular system with | |
Structure + without pump
il perih H H m
L | L
vessels: mf; Types of transport | Twe types of vessels:
capdlary and vein vessels | xylem and phiosm
! i L
Artanes, capillares K-,-Im-u and phicam
and veins are ara not connected
connecied to form 1 | and are two
one continuous vessel l soparats vessels

hglrn: 3.31 Comparison between blood circulatory system in
arrienals aned treimsport systern in plarts

Formative Practice [N<N-i% !

1. Give one similarity and one difference between the blood circulatory system in animals
and the transport system in plants,

2. Why should we be thankful for the uniqueness of the circulatory system to the continuity
of life of organisms?

KI'M







Chapter 3: Transporiation

Self-reflection

Alier studying this chapter, you are able to:

il

32

33

34

3.5

Transport System in Organisms

Describe the function of transport systems in complex and simple organisms.

Compare and contrast the functions of transpart systems in complex and simple organisms.
Justify the importance of the function of transporl system in organisms,

Blood Circulatory System

Generalise the meaning of blood circulatory system in animals.

Communicate to explain the structure and functions of a heart and blood vessels in human
blood circulatory system.

Carry oul experiments to study factors that affect pulse rate.

Justify the importance of maintaining a heathy heart.

Human Blood

Separate the components and constituents of human blood.

Identify blood groups and the effects of receiving incompatible blood groups.
Communicate the importance of blood donation in context of daily life.

Transport System in Plants

Describe transpiration in plants.

Carry out experiments to investigate the factors affecting the rate of transpiration.
Differentiate between the structures and functions of components in a vascular bundle of a
plant.

Blood Circulatory System in Animals and Transport System in Plants
Compare blood circulatory system in animals with transport sytem in plants.




f@ﬁ Summative Practice ﬁ

Answer the following questions:

1. Solve the crossword puzele below with the correct answers.

idj
| P E P

m N BH E

| C 1

Across

{a) Carrying out vigorous activitics increases the rate of

(b) Loss of water from plants occurs through the process of
() Blood vessel with the thinnest wall is the

Down

(d) Sucrose is transported by the

{e) The organ which pumps blood is the
(f) Blood group A has one type of

2. Mark ‘v for the correct statement and 'x’ for the incorrect statement on transport in
OFgAnisims.

(a) Amoeba sp. does not have a specific transport system.

(b) The function of transport system is only to carry useful substances to all
parts of the body of an organism.

(€] In asystemic circulatory system, blood fows from the heart to the lungs
and returns to the heart.

(d) Coagulation of the blood is an. effect from the action of receiving a

compatible blood group.
o
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| Chapter 3: Transporiation

3. Figure 1 shows three types of blood vessels in the human body.

Figure 1

(a) Name the structure in blood vessel P that is not shown in Figure 1.
{b) State the function of blood vessel Q.
(¢} Explain the adaptations in the structure of the following blood vessels: &8

(i) Blood vessel O
(ii) Blood vessel R

4. (a) State five substances that are transported in the human body.
(b) State three substances that diffuse through the membrane or wall of plant cells and are
transported in plants.
(¢) Why do plant cells not need a supply of oxygen from outside during the day? S5

5. (a) Underline the correct answers.

(i) The ("lub'fdub’) sound is produced by the closure of the valves at the aorta and
pulmonary artery.

{ii) The (‘lub’fdub’) sound is produced by the dosure of the valves between the atria
and ventricles.

(iii} The pressure reading of blood flowing out of the heart is known as
(diastolic/systolic).

{iv) The pressure reading of blood flowing into and filling the heart is known as
{diastalic/systolic).

(b) Between diastolic and systolic pressure readings, which is higher?
Explain your answer. @i

6. (a) Table 1 shows four blood donors from different blood groups.

Table 1
Blood donor Blood group
[ollah
Eric ' B
Sita [ AB
Roy [ 'D




A road accident victim lost a lot of blood. He is confirmed to have blood from group B.
(i) Which blood donor is suitable to donate blood to the victim? @

(ii) Explain the effect to the victim if he receives blood from Sita, ‘
(b) The Red Crescent Society launched a “Let’s Donate Blood' campaign to replenish the

blood bank. Three individuals are interested to take part in the campaign. Table 2
shows their age, gender and body mass,

Table 2
Individual | Age (years) Gender | Body mass (kg)
| 15 Male 62
2 30 Female 70
3 61 Mile | 66

(i) Based on Table 2, which individual is most suitable to donate blood?
Explain your answer. &

(il) What is the special additional condition for blood donors with regard to their
suitability to donate blood?

7. Figure 2 shows a cross section of the stem of a plant.

Figure 2

(a) State one function of X.

(b} State the structure in the stem of the plant that transports water from the roots to
the leaves,

(c) (i) What will happen to the plant if a ring of its bark and X are removed? Explain
your answer. @k
(i) What will hnppén to the plant if X and Y are removed? Q



/Focus on HOTS .

A

8. Figure 3 shows the apparatus set-up of an investigation to study the factors that affect the
rate of transpiration of a plant and the results after three hours,

Cotton wool
Layer of oil
Water

Electronic
balance

Final mass (g) = Rate of transpiration (g/min)

Figure 3
Calculate the rate of transpiration in this investigation. @&
9. Three students, Badrul, Azizah and Murad carried out a fitness activity to investigate the

health of their heart. Table 3 shows the pulse rates for the three of them before and after
the fitness activity.

Table 3
Pulse rate
Conditi (number of beats per minute)
Badrul Azizah Murad
Before the activity 63 70 65
Immediately after the activity 130 95 94
15 minutes after the activity 75 71 75

(a) Name the student who is most at risk of having heart discase.
Explain your answer. dil

(b) Mame the student who has the healthiest heart.
Explain your answer. i

N



10. All the members of the Science Club in your school have agreed to carry out a project
to plant herbs in school. Herbs that are to be planted will grow well when the rate
of transpiration is moderate and the exposure to sunlight is sufficient to carry out
photosynthesis. Figure 4 shows three arcas:
« Area A, inside a dark laboratory
« Area B, in a shaded bright area
+ Area C, in a hot school field under the sun

Figure 4

(a) Based on Figure 4, which is the most suitable area for the project site? Explain your
answer,

{b) Construct the most suitable model to make this project a success. The model is
a glasshouse or greenhouse in which the air humidity and light intensity can be
controlled. The construction of the model requires the use of the following

materials:

Water

Container and

A transparent a roll of tissue
umbrella



