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3.1

INSTRUCTIONAL OBJzCILIVES

1.

10.

11.

12,

Given the figure of a plant, the pupil will be
able to name and recognise the two n2in parts of
a plant, (U)

The pupil . will be able to recall thst the root
is in the soil, while the shoot is above the
soil., (K)

The pupil . will be able to icdentify that the
colour of the root is not green, (U)

Given a root system, the pupil will be able to
recognise the (a) Primary root and (b) Secondary
roots, (U)

The pupil will be able to rccall that the
secondary roots are also fixad in the soil along

with the primary root. (K)

a, The pupil . will be able to reczll what &
root cap is (K)

b. The pupil® will be able to identify the

root cap. (U)

The pupil will be able to recall the function
of the root cap. (K)

The pupil . will be able to discriminzte between
germinated seeds and ungerminated seeds. (U)

The pupil - will be able to recall whzt is
germination. (X)

The pupil . will be able to recall what is
seedling. (K)

Given a root, the pupil . will be able to rascognise

root hairs., (U)

The pupil will be able tc recell what are root
haiISQ (K)



13.

14.

15.

16,

17.

is.

19,

20.

21,

22,

23,

24,

130

The Ppupil - ill be able to recall the function
of the root hairs. (K)

Given a situation, the pupil’ will be able to |
reason out that the water present in the leaves

comes from soil through root hairs. (A)

The pupil - will be able to recall that when the
root grows, new root hairs develop near the root
tips and old root hairs die off., (K)

The pupil will be able to recall the two types
of roots and describe each of them. (K)

Given normal and adventitious roots, the
will be able to(discriminate between adventitious

roots and normasl roots. (U)

The pupil will be able to recall what is a root -
system, (K) _

The pupil: will be able to recall the two types

of root systems and describe each of them. (K)

Given root systems, the -pupil will be able to
discriminate between the tap root system and the
fibrous root system. (U)

Shown the taproot system, the pupil: will be able
to recognise the tap root, (U)

The pupil~’ will be 'able to state why it is difficult
in pulling a plant f£rom the soil., (U)

The _pupil will be able to see the relationship
between the length of root and firmness with which
it is fixed to the soil. (U)

The -pupil: will be akle to see the relationship
between the branching of the root and firmness with
which it is fixed to the soil.



25. The pupil- will be able to reason out that the 13]‘
number of branches on the root and the length of roots
are two factors which determine the firmness by which
the plant is fixed to the soil. (a)

26, The .pupil- will be able to recall the two main
functions of the roots as taught in the class. (K)

27. Given roots, the pupil' ywill be able to recall the
special function of it - storage of food and support.{(U)

28. The :pupil’ will be able to recognisé and describe
what are proproots and mention thelr special

function, (U)

29, The pupil- will be able to recognise and describe
what are stilt rcoots and mention their special
function., (U)

3.2 INITIAL INSTRUCTION

88 1, Name some of the parts of a plant.

Leaf, stem, fruit, flowers and root are some of the parts
of a plant, Look at this picture ¢f the plant.
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You will obéerve that leaf, fruit, stem and flowers
are growing in the upward direcﬁion above the soil
and the root is growing in the downward direction,
into the éoil. Leaf, fruit, stem and flowers together
form the shoot system and the root and its parfs S
the root system. Therefore,the two main parts of the
plant are the root and the shoot. Today you are
going to learn about the root and its parts.

You must have seen plants which are huge such as
tamarind and plants which are small such as balsém.
These plants remain erect even when there is a strong
wind, How is it that they remain erect?

You must have seen huge buildings. They also remain
erect during rains or cyclone, How is it that they can
remain erect? '

They are built in such a way that they have deep
foundation, A pole remains erect because' its lower
part is buried deep in the ground. The plant too remains
erect because the lower part of the plant drows deep in
the soil, What is the name of this part?

This part of the plant is called the root. The
root grows deep in the soll and it fixes itself in the
soil so as to hold the upper part of the plant firmly .
above the soll, This is one of the main functions of the
root.



Have you seen the root? Wwhen you dig out a plant
carefully, you will find the root. Look at this figure
of the root.

l¢ PRIMARN ROOT

LECONDARY RQT

The root has a long and thick structure which has
small branches on it. The long and thick structure is
called the primary root and the branches are called the
secondary roots. Both the primary root and the

secondary roots are fixed in the soil.

If you look at the surface of the root with the
lens, you will find very small hairs, *They cannot

be seen easily with the eye. We can see them with the

lens Dbecause lens makes small things look big.

133
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On the surface of the root, you will observe hairs.
They are called root halrs.

The tips of the root are covered by small caps.
These caps cannot be seen so easily in most of the plants.
however, at the tip of some of the roots of banyan tree,
we can see the root cap. Look at the figure of the tip
of the root., You will find the root cap on the tip of
the root.

< ROOT

ROOT CAP

The tip of the root is teuder. The root cap
protects the tip of the root.

88 2. Why do you water the plants?

The plant needs water to prepare its food.

But: how Jdoes water enter the different parts of the
plant?

The root of the plant absorbs water from soil and
transports it to the other parts of the plant, The root
hairs which are present on the surface of the root,
absorb water and salts dissolved in it and transport
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them to the roots. From the roots, it is transported
to the stem, leaves etc. Absorption takes place slowly
in plants., You dip a tip of the strip of blotting
paper in a solution. You will see how the solution is
absorbed by the strip of paper. In 'the same way, the
root absorbs water and sends it slowly to the other
parts of the plant, This is another main function of
.the root.

Thus the two main functions of the root ares

1. To help the plant be firmly fixed in the soil.

2. To absorb water and salt dissolved in it and to
transport them to the other parts of the plant.

You must have noticed your mother soaking moong
(dal) in water and then tying it into a wet cloth., Let
us do the same thing and notice what happens after a day.

What do you observe?

The seed no longer looks the same, It has some thread
like structures coming down., These structures are the
roots. These seeds have sprouted now and are called
the germinated seeds. This process is known as gérmina—
tion., A germinzted seed is called a seedling and the
process of development of a seedling is called seed
germination.



S8 3. Look at the figure of the root drawn ﬂelow.
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1

This root arises from the pért of the seed called the
radicle. Such a type of root is called a normal root.

Examples of plants with such type of roots are Mango
and Tamarind.

ook at these roots.

These roots arise from any other part of the plant
except the seed. They are called as Adventitious roots.
Examples of such type of roots are roots arising from
the stem of onion and banyan. K




Roots arising from the leaf of Bryovhyllum,. 137

The roots with 1its branches forms tne root system. Look at

these twe types of root systems,

What difference do you find between these two root systems?



The root system of tamarind has a root called the tap
root, 8ince it tapers it is called the tap root, It is long
and strong., Small branches grow out of 1t, ' They are called
the secondary roots. This type of root system 1s called the
tap root system,

The root system of grass does not have a primary root.
Fibre like roots are seen on the lower end of the shoot,
These roots do not go deep in the soil but they spread in the
upper layers in a cluster. These roots are called the secondary
roots., Since these roots together give a fibre like appearance,
the root system is called as Fibrous root system. In some
plants, the primary root is present in the fibrous root system,
but it is very much shortened.

Some roots perform special functions besides their
normal functions and hence they undergo a modification in their
structure., The beet root stores food and hence it 1s large.
The sweet potato 1s also an enlarged root because it stores food,

/

A4

T
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Some plants need extra support tor their branches,
Example: The banyan tree has large branches which need support.
Hence roots grow from the stem downwards and enter the soil
ana fix themselves firmly in the soil, These roots are called
prop roots,

I S e —— [

Some plants need extra support for thelr stew, IZxample:
Maize plant. From the stem of maize, arise roots which grow
downwards, enter the soil anda fix themselves firmly there., Thus,
the stem is given additional support. These roots are called
stilt roots.

STILT RO0TS



Summary

The two main parts of the plant are the root and the
shoot, The root grows downwards into the soil and the shoot
grows upwards above the soil{ The root has a long and thick
structure called primary root. From the primary root arise
branches called the secondary roots. The secondary root gives
out more branchés., All these roots together form the root
system, There are two types of root systems: Tap root system
and Fibrous root system. In the tap root system, the primary
root grows deep in the soil and then gives rise to secondary
roots and other roots. The primary root tapers and hence it
is called the tap root. In the fibrous root system, the
primary root diminishes and secondary roots grow in 1ts place.
These roots give a fibre like appearance, At the tip of each
root, there is a cap like structure called the root cap. It
protects the tender tip ¢of the root., Tiny hairs are present on
the surface of the root, They are called the root hairs. The
root hairs absorb water and salts dissolved in 1t and transport
them to the stem and leaves., The root performs the function
of fixing the plant fimly in the soil and absorption of water
ané?31§%olved in it and transports them to the stem,

Some of the roots perform some special functions besides
the normal functions, Some roots store food. For performing
this function, they undergo modification in the structure,

E.a. - Carrot. Some roots grow from the branches of plants
towards the ground and enter into the soil and fix themselves
firmly to it so as to give support to these branches. Some
roots grow from the stem towards the ground and enter into

the soil and fix themselves firmly to 1t so as to give support
to the stem, '



3.3 FORMATLVE TEST

1., In the figure given below, point out the two main parts

of the plants and give their names.
. yd
ed

-
e
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3.

5.

F11l1 in the blanks ¢

de The part of the plant which 1s gencrzlly in the
soil 1s called the

be The part of the plant which 1s generally above
the soil 1is called the

State whether true or false 3

The colour of the root i1s green ( )

Point out tne primary root and the secondary roots in
this figure of the root system.

r—

Fill in the blanks :

of tne plant are

also fixed in the soil along with the main root.



6.

10,

1di,

12,

13,

a., What is & root cap?

3

L
L N

. Point out the root cap in the root labelled

What is the function of the root cap?

Given seeds in packet A, Put the germinated seeds in

packet Band thie ungerminated seeds in packet C,

What is Germmination?

What 1s seedling?

Point ocut the root hairs on the root lubelled *Bf,

Fill in the blank 3

The cotton fibre like hairy structures seen on the

surface of the rocot are called .

What i1s the function of the root hair?




14, 'There is a potted plant to whicn one can of water
is added everyday. The plant has fleshy leaves. 144
If you pluck off one leaf and press with your fingers,
you find it watery. How does this water get into the
leaves from the soil inside the pot?

15, -"Fill in the blanks :

When the root grows,
' develop near the root tips and old

root hairs die off,

16, Name the two types of roots. Describe each of them,




17.

Nzme the type of roots,

a-.ch cf them belongs to.

1

5




18.

19,

Fill in the blanks ¢

and

comprise the

root systems.

Name the two types of root systems.

them,

Describe each of
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20, Name the type of root system each of them belongs to.

2l. Point cut the t#p root in the root system labelled 'C',

22, Give reason why it is Aifficult to pull a plant from
the soil. '
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23. There are two plants A and B, one has short root, one
has long root. If you try to pull these plants along
with the roots from the soil, which will be easier for

you to pull out and why?

24, There are two plants, A and B, one has many branches
on its root, and the other has lesser number of
branches on its root., If you try to pull these roots,
which will be easier for you to pull and why?

25. There are 4 plants A, B, C, D, Plants & and C have
long roots, B and D have short roots, A and B have
many branches on their roots and C and D have less

branches on their roots.

a. Of A and C which is easier to pull out. Give one
reason for your answer.




~

Give two

Of A and B which is easier to pull out.

b.

§

reasons for your answer,

State the two functions of the root.

26,

Write down the function of each of the‘\figaregof the:reot

27.

shown below,
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28. Ngme what type of rcots each of these are., Describe

each of them and mention the special function they

carry out,




(1)

REMEDIAL INSTRUCTION 151

Instructional Objective.,l

Main parts of the plant

P. L.M.

(Deviated form)

Section A

The plant is divided into two main parts. They are the

root and the shoote

—EHooT

G_EDOT

Fill in the blanks 3

a., The plant is divided into main parts.

be The plant is divided into two main parts. They are
the and the root.

¢, The plant 1s divided intc two mzin parts. They are
the shoot and the .

d. The plant is divided into two main parts. They are
the and .the .

e. The parts of the plant are

the

root and the shoot.
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Turn to Section B

Section B

Among the following parts of the plant, tick mark
( _/ ) the two main parts of the plant,

a. Flower ( )
b. Leaf ( )
c. Root ( )
d. Fruit ( )
e. Shoot ( )
fe Stem ( )

—

(1i) Oral Verbal Elaboration

’

Teacher (investigator) states "The plant is divided into
two main parts. They are the root and the shoot,"
Teacher takes a plant and then points out these parts.

3.4.,2 Instructional Objective.,?2

Direction of the growth of the shoot and root.

(1) P.L.M. (Deviated form)

Section A

Look at the picturé of the plant. You will observe
that the shoot grows in the upward direction above the
soil aﬁd the root grows in the downward direction into
the soil. .



K—SHOQT

F111 in the blanks :

d.

In the plant the grows in the upward direction

and the root grows in the Jownuard direction.

In the plant, the shoot grows in the upward direction and

the grows in tne downwarda direction.

In the plant, tne shoot grows in the direction

and the root grows in the downward direction.,

In the plant, tne shoot grows in the upward direction
P G g

and the root grows in the direction.




Tick mark ( _/ ) the correct statement. 154

Se

In the plant, the shoot grows in the upward direction
and the root grows in the sane direction. ( )

In the plant, the shoot grows in the upward direction
and the root grows in the downward direction. ( )

In the plant, the shoot grows in the downward
direction and the root grows in the upward direction.

( )

Turn to Section B

Section B

Fi1l in the blanks

Qe

In the plant, the shoot grows in the

direction and the root grows in the
direction.

Pictures of plants have been given below. Label the
shoot and the root in each of them.

”A
S V¥

)l \ J————



(i1)

3.4.4

(1)

i

Cral Verbal Elaboration

Teacher (investigator) states "The root grows in the

downward direction into the soil. The shoot grbws in
the upward direction above the soil." Teacher shows

some plants and points out the direction of growth

in the root and shoot,

Instructional Objective.4

Description of the primary root and the secondary root.

P.L.M. (Deviated form)

Section A

Look at the picture of the root. You will see a long and
thick 'structure, It is called the primary root. The
primary root has branches on it. These branches are
called secondary roots.

/*""}"’"'“ . e et
o | PRIMARY ROOT
Q__sscﬁnim\*__goom;) &

e ———

e i

é} ' 2\



2.
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Fill in the bkblanks :

Qe In the root system, the root is long

and thick compared to the other roots.

b. In the root system, the primary root is

and compared toO the other roots.
C. . The primary root has branchies on it, These branches
are called rootse.

State whether True or False.

a. The secondary root is the largest root
in the root system, ( )

b. The branches present on the primary root
\
are called secondary roots. ( )

¢c. The primary root is the longest and

thickest root in the root systep. ( )

Name the part pointed A,




Name the part pointed B 157

Turn to Section B

Section B

In the figure of the root given below, point out the

primary and secondary roots.
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(ii) Oral Verbal Elaboration

3.4.5

(i)

The teacher (investigator) takes a root system and points
out to the primary root and states. "Look at this part

of the root system, it is lonc and thick compeared to the
other parts of the root system., It is called the primary
root."” The teacher then points to the secondary roots
and states "Look at the branches arising from the
primary root. They are called the secondary roots."

Instructionsl Objective.5

Pixation of the root to the soil

P.L.M. (Deviated form)

Section A

Look at the picture of the root, You will obszrve

thet the primary root is fixed in the soil. ¥arthemore
the secondary roots which are present on the primary root
are alsoc fixed in the soil.

N PRIMARY ROOT
SECONDARY ROOT




Fill in the blanks

a. Both the primary root and the rcots

are fixed in the soil.

b, Both tne root and thie secondary roots

are fixed in the soil,

¢. Both the roct and the roots

are fixed in the soil,

State whether True or False

a. Only the primary root is fixed in the soil. ( )

b, Both the primary root znd the secondary
roots are fixed in the soil, ( )

Turn to Section B

Séééfbn”Bq

Fill in the blanks @

The rcot along with the roots
is fixed in the soil. '

(ii) Oral Verbal EBlaboration

The teacher (investigator) digs out a plant from the
soil and simul taneously points out the primary root
and states "Look at the primary root, it is fixed in
the soil.®™ The teacner then points the secondary root
and states "Look at the secondary root, it is also
fixed in the scil.™



3.4.6/7 Instructional Objective., 6 & 7

(1)

Root cap

P.L.M, (Deviated form)

Section A

160

The tip of the root is very tender. rHence, there is a

cap present on it. This cap is called the root cgpe.
1t protects the tip of the root.

Fill in the blanks ¢

a. The tip of the root is very .

b. 7To protect the tender tip of the root, a
is present on it.

c. The root cap the tender tip of the
root.
d, The is present on the

tender tip of the root,

e, The function of the root cap is to the

tender tip of the root.

Turn to Section B




(i1)

Section B

161

a. Name the part of the rocot pointed out in the

picture,

ROOT

b. Where is it present?

¢, What is the function of it?

Oral Verbal Elaboration

Teacher (investigator) takes the tip of the aerial root
of banyan tree and points the tip and states "Loock at
the tip of this root, It is tender. Hence it is
protected by a cap called the roct cap". Lleazcher points
to the root cep and states "Look at this root cap over
the tip of this root. In all plants, the root cap is
present at tne tip of the roots. The root cap is
generally very small and cannot be seen so easlily with
the naked eye."



3.4.8

(1)

Instructioneal Objective,8

Germinated seeds and ungerminated seeds

P.L.M., (Deviated form)

Section A

If the seeds are soaked overnignt, thread like structures
will be seen growing from them the next day. These
structures are the roots., The seeds are now said to be

germinated.

Look at the ungerminated and germinated seeds in the
figures given below.

\ GERMINATED SEED
UNGERMINATED SEED ‘

Tick mark ( _/ ) the correct statement

b

Qe The germinated seed can be identified from the
ungerminated seed by the presence of s thread
like structure i,e. the root. ( )

b. Both the germinated and the ungerminated seeds
have roots arising from them. < )

Turn .to Section B



Section B . 183

Packet 8 has been given to you in which are placed
germinated and ungecrminated seeds. Place the germinated
seeds in packet 8, a., and the ungerminated seeds in
packet 8,b.

(ii) Oral Verkal Elaboration

Teacher (investigator) =states and &emonstrates: "Let us
soak the mustard seeds overnicght, 5ip the mustard seeds
in water., Then place them in a wet clocth., ZXeep it for a
day and occassionally wet the cloth to keep it damp.®

The next daye

Teacher shows the seeds in the danp cloth and states
“These seeds no longer look the same, Thread like
structures are seen growing from them. They are the
roots. These seeds are said to be germinated seeds
whereas the seeds before developing their roots are called
ungerminated seeds,"

3.4.9 Instructional Objective.9
Germination

(1) P.L.M. (Deviated form)

Section A

I1f the seeds are soaked overnight, the next day thread
like structures will be seen growing from them, These

are the roots., 8uch a seed is called a germdinated seed,
and the process of developmeﬁt of a seed into a germinated
seed is called Germination,



(idi)

3.4.,10

(1)

'Fill in the blanks

a. The process by which a seed develops into a
germinated seed is called .

b. The process by which a develops

into a germinated seed is called germination,

c. The process by which a seed develops into a
is called germination,

Turn to Section B

Section B

What is Germination ?

Oral Verbal Elgboration

Teacner (investigator) states "The process by which the

seeds develop intc germinated seeds is called Germination.

Thus gemination involves the development of roots by the
seeds, "

Instructional Objective, 10

Seedling
P.L.M. (Deviated form)

Section A

The germinated seed 1s called a seedling,
Fill in the blanks @

a. The seed is called a seedling.
b. The germinated seed is called a .

Turmn to Section B



(14)

1695

Section B

What is a seedling?

Oral Verbal Elaboration

Teacher (investigator) states “When the seed is soaked
overnight or kept wet, it develops roots. These seeds
are said to be germinated seeds. They are also called

seedlings. "

3.4.11/12 Instructional Objective,1l & 12

(1)

Rooé Hair

P.L.M., (Deviated form)

Section A

Look at the surface of the root by using a lens. Tiny
hairs can be seen., These are called the root hairs.

Fill in the blanks

a. Tiny hairs seen on the surface of the root are
called ) hairs.

b. Tiny hairs seen on the surface of the root are
called root .

c. 7Tiny hairs seen on the of the root are

called root hairs,

de Tiny hairs seen on the surface of the root are
called .

Turn to Section B
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Section B

Fill in the blanks

i. Tiny halrs seen on the surface of the root are
called .
ii, Look at this root. Point out the root hzirs.

(1i) Oral Verbal Elaboration

Teacher (investigator) takes a root and using a lens,
points out the root hairs on the surface of the root
and states "Look at the surface of the root., Hairs
are seen on it.. These are called the root hairs."

3.4.,13 Instructional Objective,l3

Function of the Root Hair.

(1) P.L.M. (Deviated form)

Section A

The function of the root hair is to absorb water from
the soil.

Fill in the blank 3

"a. 'The root'hair the water from the soil.
b. The absorbs the water from
the soil.

¢. The function of the root hair is to absorb the
from the soil.

de The function of the root hair is to absorb the
water from the .

Turn to Section B



Section B
B 167

Tick mark ( _/ ) the correct answer

Among the following parts of the root, which part of
the root absorbs water from the soil.

a. Primary rocot
b, Root hair
¢, Root cap

P T o S

d. Secondary root

Turn to Section C
Section C

What is the function of the root hair?

(ii) Oral Verbal Elaboration

Teacher (investigator) states "The root hair carries
out a functicn for the plant. It absorbs water from
the soil and transports it to the root."

3.4.15 Ingstructional Objective.,l5

Development of Root hairs

(1) P.L.M. (Deviated form)

Section A

When the root grows, old root hairs die off and new root

hairs develop at the tips of the root.
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Fill in the blanks ¢

da

d.

When the root grows,

die off and new root hairs develop at the tip of 7
the root.

' When the root grows, old root hairs die off and

new root hairs at the tip of the root.

When the root grows, 0ld root hairs
and new root hairs develop at the tip of the root.

When the root grows, old root hairs die off and

develop at the tip
of the root,

Turn to Section B
Section B

b.

What happens to the old root hairs when the root
grows?

Where do the new .root hairs develop?

When do the new root hairs develop?




t
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(ii) Oral Verbal Elaboration !
i

Teacher (investigator) states "When the rooﬁ grows, the

¢ld root hairs that are on the tip of the rdot die off,

They are then replaced by the new root'hairq."

3.,4.16 Instructional Objective,.l6

Types of roots

(i) P.L.M. (Deviated form)

Section A

There are two types of roots a) Normal roots

b) Adventitious roots. The root that arises from the
radicle of the seed is.called Normal root, The root
that arises from any other part of the plant except
the radicle is called Adventitious root. 1

Fill in the blanks : f

a. There are types of roots,

b. The two types of roots are roots and
Adventitious roots. :

c. The two types of roots are Noimmal roots and
rootse.

3

d. The root that arises from the of the seed ’
is called Normal root.

e. The root that arises from the radicle oﬁ the seed
is called " . ie

.
f. The root that arises from any other part of the

plant except the radicle is called the _i
root,

of the plant except the is

i

ge. The root that arises from ;
' !

called the Adventitious root. I

{
t
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to Section B f
Turm to Sec | 170
Section B . §

Name the two types of roots.

Describe each of them,

[

(ii) Oral Verbal Elaboration

Teacher (investigator) shows the root ‘A’ and:explains
"Look at this root 'A'., You can see that it is growing
from the radicle of the seed. Such type of rdots that
grow from the radicle of the seed are called normal
roots, " . !

Teacher shows the root 'B' and explains “Lookiat this
root 'B', You can see that it is growing froﬁ the stem
of the plant and not from the radicle of the éeed. Such
type of roots which grow from any other parts of the
plant except the radicle of the seed are calléd adventi-
tious roots., Adventitious roots are also seen growing
' from the leaf and branches of the stem," :
Teacher states "There are two types of roots Snd they are
the normal root and the adventitious root."

i
i
|
i
i
i
|
i
i
[
[

i



3.4.17

(1)

171

Instructional Objective.l7

Difference betwéen Normal and Adventitious roots

P.L.M. (Deviated form)

Section A

The roots that arise from the radicle of the seed are

called normal roots. Examples of the plants having

" such type of roots are tamaiind, mango and bean.

ROOT ARISING FROM SEED

The roots that arise from any other parts of the plant
except the radicle are called adventitiocus roots.
Examples of such type of roots are roots arising from
the stem of grass, onion and from the leaves of
bryophyllum, (Pan Futi:) ?



. FROM STEM

Fill in the blanks 3

a. The roots arising trom the bean seed are roots,
b. The roots arising from the bryophyllum leaves are
roots,

Turn to Section B

Section B

Figures of roots are given below,.
Name what type of root it belongs to.
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(1i) Oral Verbal Elaboration -

173

PN

Teacher (investigator) shows some normal roots and some
adventitious roots and explains "Look at these roots
lsbelled 'A', They are called normal roots. LCok at
these roots labelled 'B'., They are called adventitious
robts. If you observe the normal roots, you

will tsep. . _thad. they-——differ from'- thﬂ~“ad¥o@$&ous
roots. All the normal roots grow from the radicle of
the seed, While none of the adventitious roots grow
from the radicle. This is the mcin difference between
normal and adventitious roots., Adventitious roots are
seen growing from the stems, brznches and leaves of
plants.

3.4.18 Instructiocnal Objective. 18

Root system

(1) P.L.M. (Deviated form)

Section A

The main root with its branches forms the root system,
Thus the root system comprises the main root called
primary root, the secondary roots and its branches.

Look at the picture of the entire roct.system.

‘ ‘ RODT SYSTEM

< PRIMARY RO0T
\¢ SECONDARY ROOT:

BRANCH OF SECONDARY ROOT



(ii)

17

Fill in the blanks :

a. The root system consists of __ ____root,

secondary root and its branches,

4

The root system consists of primary root,

and 1its branches.

¢, The primory root, the secondary roots and its

branches together form tiie entire

Turn to Section B
Section B

What does the root system comprise of 2

Oral Verbal Elsboration

Teacher (investigator) shows a root system and pointing
to each part explains as follows "Look =zt this root
system. It consists of this root which is called the
main root. The mzin roct is also called the primzry
root. The primary root gives out these branches. They
are called the secondary roots, The sec.ndary roots
further c¢ive out branches. Thus,all these roots i.e.
primaery roots, secondary roots and tiie branches together
form the root system."



3.4.19/20/21 Instructional Objective.19,20 & 21 17

(1)

Types of root systems

P.L.M. (Deviated form)

Section A

There are two types of root systems, the tep root system
and the fibrous root system.

Look at tne figure shown above., The primiry (main) root

is long. Since the primary root tapers, it is called

CROOT: TAPERS
BROAD ABOVE

&
/ TAPERS

‘%maow DOWN .



the taproot. The taproot has small branches called.
secondary roots which further have smallér branches.
The tap root grows deep in the soil, Irn this root

system, the tap root islarger compared to the other

roots.

Fill in the blanks

a. In the tasp root system, the root tapers

and hence is called the tap root.

b. In the tap root system, the primery root tapers

and hence is called the .

c. In the : , the
" primary root tapers and hence is called the tap root,

de The tap root has small branches called

roots.
e. The root grows d;ep in the soil.
f. ?he tap root gfows in the soil,
g. In the tsp root system,the . root is larger

compared to the other roots.

h. 1In the tap root system,the taproot is

compared to the other roots.

i. In the system, the tap xoot is
larger compared to the other roots.

Turn_to Section B -

Section B

a. In the tap root system, what.is tne primary root

also called as ¢ GCive reason why it is called so.

176



b, ¥ill in the blunks

The tap root system hag small br.oo ches called

S

£

c. Pick mzrk (_/) the mozt @psroscl 'te ansus
i)} The tep root crows
1. in c<he ugper laysrs of Lhe soil, ( )
2. deep in tne soil. ( )
3. above the soil. ' ( )
ii) In the tan root cystem
1. ‘Ftne seccondsry roots -re =g 1 ..rge
as the tap root. ( )

2. The tas root and tihie secondary roots
are of ecual size, ( )
3. The t2u rcot is l:zrger than the

seconiary rocts, ( )
Section A

In the fibrous root sgystem, the priinary root is shortened
or in some plants it has diminished., Thaere azre seccndary
roots which grow in the upp=r layer of tne soil and

are fixed there, ‘These roots together give » fibre-like

appearance. Hence the root system is cailed Fibrous root

system,




Fill in the blanks ) 178

Qe

Ce

S

f.

¥

In the root svstem, the nrimsry root is
shortened or in some plants it has diminished.

In the fibrous root system, the ' root is
shortened or in some plants it hzas diminished.

In the fibrous root gystem, the roots
grow in the upper layers of the soil,

In the fibrous root system, the roots
together give a fibre-like apypearance,

In the root svztem, the secondary roots

together give a fibre~like appearunces

In the fibrous root system since the roots
together give a appearance, it is

called the fibrous root systean. ,

Turn to Section B

Section B

de

Ce.

¢ 2

State wnether True or False :

In the fibrous.root system, the primary root is
always present, ( )
Tick mark (_/) the most approoriate answer

In the fibrous rcot system, the secondary roots
grow

i) In tl.e upper layers of the soil. ( )
ii) Deep in the soil. ( )
ii)  Above the soil. { )
vhy is it called a fibrous root system.

¢
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(ii) Oral Verpbal Elaboration

Teacher (investigator) states "There are two types of
root systems. The tap root system and the fibrous
root system, "

Teacher tnen shows the tap root systems and explains
"Look at these root svstems. They have some similarity
to each other., The main root is long and thick. Since
the root tapers, it is called the tap root. Look at
the tap root, it has branches. These are called ‘
secondary roots. Look at the secondary roots. These
roots have further small branches. The tap root grows
deep in the soil. 1In this type of root system,the tap
root is bigger than the secondary roots or other
branches (roots). This root system is called the tap
root system."

Teacher then shows the fibrous root systems and

. explains “Look at these root systems. They have some
similarity to each other.Qf these. ‘look at these root
systems, the primary root is shortened. Now, look at
these root systems, the primary root has diminished.
80,1in these type of root systems the primary root is
shortened or diminished."

The teacher points to the secondary roots and explains
"Look at these roots, They are called the secondary roots.
They grow in the upper layer of the so0il and are fixed

. there. The,secondary roots with their branches together
give a fibre-like appearance =nd hence the root system

is celled fibrous root system,*
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3,4.22 Instructional Objective, 22

(1)

Fixastion of the root svystem to the sOil

P.L.M. (Deviated fom) ‘

Section A

The root system fixes the plant firmly to the soil,

In the tap root system, the primary root, the secondary
roots and their branchesg: form the root system, Thus)
all these roots are fixed firmly in the soil. Hence, it
is dalfficult to pull a\planﬁ with the taproot system,
from the soil. '

In the fibrous root system, the secondary roots and their
branches form the root sfstem. Thus all these roots are
fixed firmly in the soil, Hence, it is difficult to

pull a plant with the fibrous root system from the soil,

'Fill 'in the blanks 3

a. The system fixes the plant firmly in the

soil.
b, The root system the plant in the soil.
State whether True or False : (

a, It is difficult to pull a piant from the
soil as the stem is thick and long. ( )

bes It is difficult to pull a plant from the soil

as the root system fixes it fimly in the soil., ( )
Id

Turn to Section B



ii

Section B

Why is it gifficult to pull out a plant from the so0il?

Oral Verbal Elaboration

+

Teacher explains "In the tap root system, since the

primary root, the secondary root and their branches
are fixed in the so0il, this entire root svystem is
fixed firmly in the soil., In the fibrous root svstem
also, since all the roots and their branches are fixed
in the soil, the fixation to the soil is firm., Thus
the root system fixes the plant firmly to éhe soii. "

181



3.4.23/24/25 Instructional Objective.23, 24 & 25

(1)

Fixation of the root system to the sgoil

P.L.M., (Deviated form)

Section: A

The root system fixes the plant firmly in the soil,

In the tap root system, the primary root and the
secondary roots and their branches form the root
system. Thus, all these roots are fixed firmly in the
soil.

A pole which is buried deep in the soil is difficult
to pull out. In the same way,if the root grows deep
in the soil, it is difficult to pull it out., Thus
deeper the root, the more difficult it becomes to
pull it out, Further,if the root has many branches,
it becomes difficult pulling the root,as, besides the
main root, all the other roots are also fixed in the
soil,

In the fibrous root system, the secondary roots and
their branches form tre root system. Thus, all these
roots are fixed firmly in the soil.

If the number of secondary roots and their branches
are more thnen it becomes more difficult pulling the
root system out.

Thus if the number of roots are more and the root
system is deep, both these factors contribute to the
greater/stronger fixation of the root system to the
so0il and hence it becomes difficult pulling the plant
from the soil,



Fill in the blanks

de

b.

Ce

d.

e,

£.

The

the root system, the more difficult

it gets to pull it out,

The deeper the root system, the

it gets to pull it out.

The deeper the , the more
difficult it gets to pull it out,

The more number of branches in the root system, the

it gets to pull it out.

The

number of branches in the root system,

the more dlifficult it gets to pull it out,

The more number of branches in the
the more difficult it gets to pull it out.

State whether True or False

The deeper the root system and the more the number

of branches in it, the more difficult it is to pull
it out.

Turn to Section B

Section B

( )

Ampong the plants A, B, C, D

e

Which is the easiest to pull out?

"Plant A has
Plant B has
Plant C has

Plant D has

long root and many branches on it.
short root and many branches on it,
long root and less branciies on it.

short root and less branches on it,




(i)

b. Sequence the plants &, B, C, D from one to four

according to thelr incressing &lLfficulty in pulling
each out,

Write the sequential number in the brackets given
against each of these plants.

Plant A
" Plant B
Plant C
Plant D

P~ e e
A S W W ]

Oral Verpal Elaporation

The teacher (investigetor) peints cut to two potted
plants and asks a pupil to pull out the two roots.
After the pupil pulls out the roots, the teacher asks
“Which root. was easier to pull?” After the pupil replies,
The teachéFuCgtgted-te: "Root B was easier“£5-5u11
because its root was not as aeep in the socil as the
root A, It can be seen also that Root A& is longer than
Root B," Teacher points out to two other potted plants
and asks another pupil to pull out the two: roots, After
the pupil pulls out the roots, the teacher asks “"Whach
root was easier to pull? After thlnG the redponse of
the pupll, the teacher explains "Root C was easier to
pull because its root had less branches compared to
Root D, Thus, if the root system is deep and the
branches are many, then it is difticult pulling the
‘root. The deeper the root system and more the number

of branches, the more dirricult it gets to pull it out,"



3.4,26

(1)

Instructional Objective, 26 ‘ 185

Functions of the rcot

P.L.M. (Deviated form)

Section A

(1) Look at the tap root system, thne main root grows
deep into the soil., It has secondary branches on it,

The malin root and the secondary branches are fixed
in the soil,

Look at the fibrous root system., The main root may be
absent or small, the secondary roots spread out from

the tip of the stem (touching the ground), These roots
grow in the upper layers of the soil and are fixed there.

Thus the root carries out the function of fixing the
plant firmly in the soil,

TAR RODT SYSTEM  © FigRuS ROOT SYSTEM |

UPPER LAYER.

LOWER LAYER




F11ll in the blanks 185

a. The root carries out tne function of
the plant firmly in the soil.

b. The carrics out tne tunction of fixing
the plant firmly in the soil.

¢. “The root carries out the of fixing the
plant firmly in the soil,

d. The root carries out the function of fixing the

firmly in the soil.

e, The root carries out the function of fixing the
plant in the .

(2) The root hair aosorbs the watsr and salts dissolved
in it from the soll and transports them to the other

parts of the plant. This is another function of the

root, \ //‘\\ g /‘1 /
\ 1) [

4 \
i
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Fill in thne blanks

de

de

Ce

(3)

de

The root absorbs the water -nd salts
dissolved in it from the soil and transports them

to the other parts of the plant.

The root hair ___ the water and salts dissolved
in it from the soil and transports them to the
of the plant. )

The root hair absorbs the and
dissolved in it from the soil and transports them
to the parts of the plart.

The root hair absorbs the water and salt dissolved
in it from the soil and them to the other
parts of the plant.

The root -hair al.sorbs the water and gzlt dissolved
in it from the and ctransports tnem to the
other parts of the plant.

Thus Qhe two main functions of the rcot ares

Fixation of the plant firmly to the soil,

Absorption of water and salt dissolved in it and
transportation of them to the other parts of the
plant.

Turm to Section B
Section B

State the two mein functions of the root,




ROOT.

(ii)

3e4.27

(1)

Oral Verbal Elaboration

188

The teacher (investigatoi) states “In the tap root
system and the fibrous root system, all the roots get
fixed to the soil so as to fix their plants firmly in
the soil, This is one of the functions of the root.
The root hairs present on the surface of the root
absorbs water and salts dissolved in it from the soil
and transport them to the other parts of the plant,
This is another function of the root, Both these
‘functions are the two main functions of the root."

Instructional Objective, 27

Special function of the root

P.L.M, (Deviated fomm)

Section A

Some of the roots take up some functions besides their
normal functions, These are called specizl functions,

Some roots undergo a modification in their appearance

- as they have to carry out the function of storage of

foods For e.,g. the carrot and beetroot, \$§Va//
UW "’{“\
\ — ::<§t>



It can be seen that the root namely carrot and beetroot 189

have swollen to store up the food,

Fill in the blanks @

a, Some roots are . to store the food,

. Besides the normal function, some roots carry out

some _____ functions, |

c. Carrot performs the function of .

de The beet root has undergone modificetion in its

to carry out the sgpecial function

of storing food.
Turm to Section B
Section B

Look at the picture of root given below. #What function

does it carry out?

#hat modification has it undergone to carry out this

function?
M"" -

PN




3.4.28

.

BRANCHES

130

Oral Verbal Elaboration

Teacher (investigator) explains "Some roots teke up
some other functions besides their normal functions,
These functions are called special functions.

Some of the roots e.g. Carrot, Sweet potato undergo
modification in their structure in order to carry out
the special function of storage of food."

Instructional Objective. 28

Special function of the root-

P.L.M. (Deviated form)

Section A

1

Some plants need support for their branchas. €, c.

Banyan tree., Hence the root ¢rows from the branches
downwards and enters into the soil, thus giving support‘
to the huge branches of the plant. These roots are called
prop roots.
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Fill in the blanks

s

a. The rcots give support to tihie huge

branches of the banvan tree.

P, The prop roots give to the huge pranches

of the banyan tree,

Describe how tne branches of the banyvan tree cget support.

Turn to Section B
Section B

Look at the picture given., Label the wmart pointed out.
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(ii) ©Oral Verbal Elaboration 132

Teacher (investigator) explains “Some rocts talie up some
other functions besides their normal functions., These

functions are cslled special functions.

Some of the plants need support for theilr branches.
e.g. Banyan tree, From the braanches of these plants,
roots grow downwards, enter into the soil and give
support to these branches. These roots are called prop
roots and serve a- special function of supporting the
branches. "

3.4.29 Instructional Cbjective, 29

Special function of the root

(i) P.L.M. (Deviated form)

Section A

In case of maize plant, the rcots also arise from the
lower part of the stem and enter into ths soil to give

the stem support. They are called stilt roots.

'€_~___5WEM

< STUT ROOT




Fill in the blanks 3

a., The roots that arise from the lowcr part of the
stem and enter into the soil to give the stem support

are called .

b. The stilt roots carry out the functlon of

the stem.
Turn‘to Section B

Section B

Name the part pointed out in the picture given below,

What is its function ?

193
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(1i) Oral Verbal Elaboration

Teacher (investigator) explains "Some roots take up somek
other functions besides their normal functions. These |

functions are called special functions,

Some of the plants need support for their stem, E.g.
Maize. From the stem of these plants, roots grow
downwards, enter into the socil and give support to the
stem, These roots. are called stilt roots and serve a
special funétion of supporting the stem,"” '

3.5 ENRICHMENT ACTIVITIES | X

"l Prepare an album cf pressed specimens of

N

a) Root system showing primary root, secondary
root and its branches.

b) Tap root system,
c¢) Fibrous root system. »

d} Root tip with root cap. , -
2. Stick picture in the same album of 3

a) Plant showing its main parts. !
b) Normal rootse. ) )

c) Adventitious roots.,

-

d) Seedling.

e) Roots performing special function of storage
of food.

f) Roots perfomming special function of supporting
the stem. iy
i

g) Roots performing special function of supportingsr-
N
the branches.
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3., Carry out the following activities at home:

a)

b)

c)

a)

Soak some seeds overnight, Place a pieée of
dark coloured c¢loth on the bottom of a lzrge
shallow saucer., Wet the cloth thorcoughly

with water, but do not have excess water cn it.
Scatter the seeds on the wet cloth and cover
the saucer with a.glass sheet, Place the
saucer in a darkened part of the room. The
seeds will germinate in 2 or 3 days. Keep the
cloth moist ccnstantly. Examine the seeds each
day. Note that the primary root grows directly
from the seed, and the secondary roots

branch out from the primary root.

Observe root hairs: Use a magnifying glass to
examine the roots grown in the activity. Look
closely at the fuzzy outgrowths at the t}ps of
the primary and secondary roots. These are the
root halrs which absorb water and dissolved
minerals from the soil. ' \

Carefully dig up a small tamarind plant trying

to get the complete root, Also, dig up a small
clump of grass. ?lace both the témaripd plant
and grass together, Note the long taproot of the
tamarind and the many shorter fibrous rcots of the
clump of grass.

Dig up a complete balsam plant, removing the
roots carefully, and gently wash the szolil from
its roots. If balsam are unavailable, use plants
grown from bean. radish or tomato seeds instead,
Place the roots in a glass jar containing water
that has been coloured very deep red, In a few

hours or by the next day, the veins of the balsam



leaves and stem will be poloured red because the ‘195
water and the dissolved food colour have been

absorbed by the roots and then have been transported

to the stem and leaves.

" Reading Material

Definition and Kinds of Roots

The roots are the part of the plant that grow dJdownwards'
into the ground.

l. When a seed first begins to grow, a8 root grows
rapidly and pushes its way into the soil.
2. This root is called the primary root.

3. After a while, secondary roots branch out from the
primsry root, first near the top of the primary root,
and then farther down.

4, The roots keep branching and rebranching until a
complete root system is formed,

There are two main kinds of root systems: the taproot
system and the fibrous root system.

In the taproot system, the primary root grows until it
is the largest root in the root system,

l. This large root is called the taproot.

2. Much smaller secondary roots grow from this large
taproot. '

3. Tamarind and Carrot have taproots.

7

In the fibrous root system, the primasry root lives only
for a short time.

1. The secondary roots then continue to grow as a
cluster at the base of the stem.

2, These secondary roots are all thin, have the same

size, and are called fibrous roots.



3.
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W

(
Beans,Cgimsand grasses have fibrous roots.

Some taproots and fibrous roots store food for the plant

and become large.

1.
2

3.

These large roots are called fleshy roots,

Beets, carrots, and radishes are examples of fleshy
taprootse.,

Sweet potato is an example of fleshy fibrous roots.

In some plants, roots grow from the stem or leaves of '

the plant,

1. These kinds of roots are called adventitious roots.

2. The tomato and Cucumber plants form adventitious
roots when their stems touch the ground.

3. The leaves of the bryophyllum, (Pan Futi) form

adventitious roots when placed in the soil,

Some plants send out roots from their stems just above’

the ground.

1.

2.

3.

These roots are a special kind of adventitious root,
called prop roots or brace rootse

They grow into the ground and help hold the plant
upright.

The corn plant is an example of a plant with prop
root or brace rootse.

Climbing plants, such as English ivy, poison ivy,

and tropical orchids send out roots from their stems.

1.

2e

These roots are also a special kind of adventitious
roots, called aerial roots.

The aerial roots grow in the air, clinging to a wall

" or tree and holding the stem firmly in place.

4



11

III,

The Structure of the Root

A ghort distance behind the tip of each root are many
tlny: fuZZy rooct h&irSo

l. These root hairs take in, or ap>sorb, water and
dissolved minerals from the soil,

2. As the root moves downward into the soil, new root
hairs grow from near the tip, and the older root
hairs wither and die.

At the tip of the root is the root cap, which protects
the delicate end of the root.

The length of the root varies according to the needs
of the plant and conditions of the environment.

1. The taproot of the mesquiteplsnt has been known to
grow 40 feet down into the desert to reach a water

supply.

2. The fibrous roots of a cactus plant cover large
areas just below the surface of the ground to absorb

quickly the water from infrequent rains,
plant
3. The brindal/grows downward about 7 feet and spreads

sideways from 2 to 20 feet.

The Functions of Roots

The roots absorb, or take in, water and dissolved
minerals from the soil, and send them to the stem and up
into the leaves of the plant.

l. Water and dissolved minerals are abisorbed by the
root hairse.

2« The root hairs give off an acid thzt helps dissolve
" the minerals in the soil.



3.6

2.

193

The roots alsc help hold the plant firmly in place.

/

Some roots, such as the beet, carrot, sweet potato,
and dahlia, help store food for the plant.

Some roots such as the sweet potato and dahlia; can
produce new plants. ‘

Roots adapt to the needs of the plant and conditions
of the énvironment,

FINAL TEST

a. In packet l.a., you are supplied with a plant and
a piece of adhesive tape. Observe the plant care-
fully and stick the tape around the root, Place
this plant in the same packet.

b, In packet l.b., you are supplied with a plant and
a piece of adhesive tape. Observe the plant care-
fully and stick the tape around the shoot. Place
this plant in the same packet.

a. Name the part of the plant which generally grows
in the soil,

b, Name the part of the plant which generally grows
above the soil,




3.

Tick mark (- _/ ) the correct answer

a. Generally the root is green ,in colour. ( )

b. The root is generally not green in colour, ( )

a. In packet 43y you are supplied with a root system
and a plece of adhesive tape., Observe the root
system carefully and then stick the tape around
the primary root. Place this root system in the
same packet,

b. In packet 4b, you are supplied with a root system
and a piece of adhesive tape. Observe the root
system carefully and then stick the tape around
secondary root, Place this root system in the same
packet.

Fill in the Blanks @

of the plant are also
fixed in the soil along with the main root,

a. Tick mark ( _/ ) the correct answer ; -

L

- The root cap is

i)  cap like part on the tip of the stem . ( )
ii) cap like part over the tip of the rcot. )

b, In packet'6.b.,‘you are supplied Qith a root and
a piece of adhesive tape, Observe the root carefully
and then stick the tape around the foot cap., FPlace
the root in the same packet. . f 4 )

What is the function of the roet cap 7




-

8, Some seeds are placed in packet 8, Place the germinated 2(}}
seeds in packet 8a, and the ungerminagted seeds in

9. What is Germination 7

10. What is seedling?

11. Point out the roct hair on the root 'Af,

12, Fill in the blanks 3

The cotton fibre-like hairy structures seen on the
surface of the root are called .

13, Fill in the blank choosing the most appropriate answers

of the rcot absorbs water f£rom

the soil.

(a) Root cap (b) Secondary root
(c) Root hair (a) Root tip,
14. Sometimes the plant gives out water in the =atmosphere

in the form of watervapour through its leaves. From
where does the plant get this water and how does it reach
the leaves ?




15,

16,

17.

Fill in the blanks 3

When the root grows,

develop near the root tips and old root

haifs die off,

a, Fill in the blanks

The two types of rocts are and

b. Describe each of these two types of roots

In packet 17, you are supplied with normal roots and
adventitious roots. Oﬁserve the roots carefully,
Plazce the normal roots in packet 17.a., and the adven-
titious roots in packet 17.b.
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18. ¥Fill in the blanks ¢

. and comprise the root system,

19. as Fill in the blanks :

The two types of root systems are

and

b. Describe each of the root systems.

20, In packet 20, you are supplied with root systems,

Observe the root systems carefully and plece the
fibrous root system in packet 20, a.
system in packet 20.b.

and the tap root
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21, In packet 21, you are supplied with the tap root
system and a piece of adhesive tape. Observe the
root system carefully and stick the tape on the tap
root. Place this root in the same packet.

22, Give reason why it is difficult to pull a plant from
the soil.

23. . Look at the plants P and D. If both these plants were

in the soil, which of them would%?asier to pull out from
the soil and why? '

1

24, Look at the plants R and Q, If both these plants were
in the soil, which of them would be easier to pull ocut
"from the soil and why?




9"
25. Look at these four plants A, B, C and D, If all these 203

plants were in tne soil.

a. Of A and C vhich would be easier to pull out? Give

one reason foOr your answer.

b, Of C and D which would be easizsr to pull out? Give

twe ressons for your answer,

26, State the two functions of tnie root.,

roots
27. State the function of thgé:b' & 'c' placed on the table,
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28, Look at tne figures of tne roots, Menticn thae types

of roots each of them belongs to and the s_oecicl

function each of taem carries out.

TR
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