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All organisms need to perform certain basic life
processes like nutrition, respiration, growth and
reproduction for their survival, To purfurm all Jife
processes, every organism needs energy. The food
we eat gives us energy. We already know about the
various components of food like proteins,
carbohydrates, fats, vilamins and minerals. These
are called nutrients. The nutrients help organisms
to grow, repair damaged parts of their bodlies and
provide energy to carry outlife processes.
Nutrition is the process of taking food by an
organism and its digestion, absorption and
utilisation by the body.

Like us, plants also need nutrients to survive. In
this chapter, we will study nutritionin plants.

MODES OF NUTRITION

There are two modes of nutrition in plants-
autotrophic and heterotrophic.

1. Autotrophic Mode of Nutrition

The word ‘auto’ means ‘self’ and ‘troplos” means
‘nutrition”. Thus, autotrophic means ‘self nutrition’.
The mode of nutrition in which an organism
makes its own food from simple substances like
carbon dioxide, water and minerals present in the
surroundings is called autotrophic nutrition.
Organisms having autotrophic mode of nutrition
are called autotrophs. All green plants and some
bacteria are autotrophs because they prepare their
own food.

_ {Jse Cordova Smart Class Software on the smart board in class to know the modes of nutrition in plants. /

»_ Also, to understand the necessary factors for photosynthesis through virtual lab.

2. Heterotrophic Mode of Nutrition

The word ‘hefera’ means “other” and “frophos” means
‘nutrition’. Thus, heterotrophic means ‘nutrition
obtained from others’. The mode of nutrition in
which an organism cannot make its own food
from the simple substances but obtains ready-
made food made by the green plants directly or
indirectly is called heterotrophic nutrition.
Organisms having heterotrophic mode of
nutrition are called heterotrophs. Animals and
non-green plants have heterotrophic mode of
nutrition and thus they are called heterotrophs.

PHOTOSYNTHESIS

All green plants make their own food by the
process of photosynthesis (Fig. 1.1). The term
photosynthesis was given by Charles Reid Barnes
in 1893. 'Photo’ means ‘light’ and ‘synthesis’ means
‘to build’. Thus, photosynthesis means ‘building
up by light’. Theleaves of a plant are green because

Fig. 1.1 Green plants make their own food.
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they contain tiny green coloured bodies called
chl.oro[_vlasls. Chloroplasts contain a green
pigment called chlorophyll. The chlorophyll uses
the solar (sunlight) energy to prepare food from
carbondioxide and water.

The process by which green plants make their
own food (glucose) from carbon dioxide and
water by using solar energy in the presence of
chlorophyll is called photosynthesis. Oxygen
gasisreleased during photosynthesis.

Sunlight ; ‘
6C0, + 6H,0 — "" > CH,,0; + 60,
Carbon diovide  Water : UTOPYE Glucose Oxygen
{irom air) (from sail) (food)

The food prepared by the green leaves of a plant is.

in the form of a simple carbohydrate called
glucose. Glucose prepared in the leaves is then
transported to the different parts of the plant as
sucrose (a complex carbohydrate) by the phloem
tissue. Extra glucose gets changed into a complex
carbohydrate called starch. This starch is stored
in the leaves and other parts of the plant.

Requirements of Photosynthesis

Plants need water and minerals, carbon dioxide,
chlorophyll and sunlight for photosynthesis.

1. Water and minerals: Water and minerals are
absorbed by the roots of the plants from the soil
through the process of osmosis. Water and
minerals are transported to the leaves and
other parts of the plant by xylem vessels.
Xylem vessels run like pipes throughout the
roots, stems, branches and leaves and form a

The membrane that allows onl
to pass through it is calle
membrane. The movement of
from the region of higher wat
the region of lower water concentr

continuons Passage for waler

and mj neraly g,

reach the leaves,

or concentration to

ation thygy,

semi-permeable membrane is called osmos;g s

2,

3.

Carbon dioxide: Green plants take carbop
dioxide gas from the air for Carrying oy
photosynthesis. Tiny pores called syq
(singular: stoma) (Fig. 1.2)
lower surface of the leave

Mmaty
are present on (he

S. These pores are
surrounded by guard cells, The guard cells

control the opening and closing of stomata,
The carbon dioxide gas enters the leaves of the
plant through stomata.

epidermal cells

guard cells

S.guard cells
—r— :

i

(a) closed stoma (b) open stoma
Fig. 1.2 Stomata

Chlorophyll: Chlorophyll is a green pigment

presentin the cell organelle called chloroplast.

Chlorophyll traps the solar energy. This energy

is used to prepare food from carbon dioxide
and water during the process of photosynthesis.

Cells

called cell organelles (e.g., chloropl

All organisms are made up of cells. Cells are very small and can be seen
only with the help of microscope. Some organisms are made up of only
one cell. All cells have a similar basic structure. Each cell s enclosed by
a thin cell membrane. Most of the cells have a distinct and centrally
placed nucleus. The space between the cell membrane and the nucleus
is occupied by a jelly-like substance called cytoplasm. Tiny structures

ast) are present in the cytoplasm. Cell

nucleus

cytoplasm

cell membrane
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Besides leaves, photosynthesis also takes place
in other green parts of the plant like green
stems and green branches. For example, in
desert plants like cactus, the leaves are
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modified into spines to reduce water loss by
transpiration. These plants have thick and

fleshy green stems that carry out the process of
photosynthesis to make their own food.

To show that chloroph yll is necessary for photosynthesis

Things needed: A croton plant, a beaker, alcohol, water, a Bunsen burner, iodine solution, a dropper,
boiling tube, test tube holder, petri dish, wire gauze and tripod stand

Caution: Do not heat alcohol directly because it catches fire.

Method:

1. Take a croton plant whose leaves are partly green and partly white (variegated leaves). The green part
» of the leaf has chlorophyll but the white part of the leaf does not have chlorophyll.

%@* variegated leaf

< white part
green part

water

==

—~ ﬂ <—tr|pod
Bunsen

b ,m\ stand |/
urner ﬁ,, JifE

does not become
blue-black

decolourised leaf (white part)

blue-black

in sunlight.  variegated leaf.

D, (green part)
(a) Keep the plant  (b) Pluck a (c) Bail it in water.  (d) Boil it in alcohol. (e) Wash the () Add iodine solution

leaf in cold water. to the leaf.

Fig. 1.3 Chlorophyll is necessary for photosynthesis.
2. Keepthis plantinthe sunlight forafew hours [Fig. 1.3 (a)].
3. Now, pluck a leaf of this plant [Fig. 1.3 (b)] and trace the leaf on a sheet of paper showing green and

white patches.

4. Remove the green coloured chlorophyll from the leaf by boiling it first in water and then in alcohol. (Do
not heat the test tube containing alcohol directly. Keep itin a beaker filled three-fourths with water.) In
this way, you getadecolourised leaf. Wash the leaf with water again [Fig. 1.3 (c), (d) and (e)].

5. Add afew drops of iodine solution over the decolourised leaf and observe [Fig. 1.3 (f)].

Observation: You find that the white patches of the leaf do not turn blue-black, i.e., starch is not

formed in the white parts of the leaf. The portion of leaf which was earlier green, turn blue-black ie.,

starch is formed only in the green parts of the leaf.

Conclusion: We conclude that chlorophyll is necessary for photosynthesis.

R T e n ey

You might have observed slimy green patches in
stagnant water bodies like ponds. These patches
are formed due to the growth of algae. Algae are
the simplest of plants. They contain chlorophyll
and thus, are green in colour. They can prepare
their own food by photosynthesis.

The leaves of some plants, like croton, have

chlorophyll, but they appear
dark red in colour (Fig. 1.4). This
is because the red pigment
present in them hides the green Fig. 1.4 Leaves of
colour of the chlorophyll. Such ~ various colours

leaves can also make food by the usual process of

photosynthesis.
Science-7 ﬂ
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4. Sunlight: Green plants prepare food
presence of sunlight. Chlorophyi Presl: the
n

Tick (/) the correct options: the green leaves traps the solar energy ;}:n
1. Green plants are called . solar energy is converted into chemjcy EI;er ¢
(a) heterotrophs L) (b) autotrophs O by the process of photosynthesis, The chemica]
(c) hydrotrophs O (d) saprophytes O energy is stored in the form of Ca’bohydra?
2. Whichof the l‘ollowing—g.lscs is released during (food)in plants. e
photosynthesis? . Leaves of plants grow in different patterns
() mitrogen O \Y) Gxypen O to absorb maximum sunlight. SSoas
(¢) carbondioxide O (d) hydrogen
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To show that sunlight is necessary for photosynthesis

Things needed: A potted plant, a beaker, a Bunsen burner, alcohol, iodine solution, a dropper, boiling

tube, test tube holder, petri dish, a thick black paper, wire gauze and tripod stand

Caution: Do not heat alcohol directly because it catches fire.

Method:

1. Take a healthy potted plant and keep it in a dark room for 2-3 days to destarch the leaves [Fig, 1.5 @)].

2. Cover one of its leaves partly with a strip of black paper and keep the plant in sunlight for a few hours
[Fig. 1.5 (b)].

3. Pluckthis covered leaf and remove the black strip.

4. Remove the green coloured chlorophyll from the leaf by boiling it first in water and then in alcohol. In
this way, you get a decolourised leaf. Wash the leaf with water again [Fig. 1.5 (c), (d) and (e)].

5. Addafew drops of iodine solution overthe colourless leaf and observe [Fig. 1.5 (f)].

leaf portion
exposed to sunlight | <&y 4— water
black paper '
(leaf portion not

exposed to sunlight)

¢ :” “\,‘l
| ﬁ*— Bunsen burner

i 3 Pt s {] ] ;‘jw.' ‘. H
. gl il Lt tripod
(a) The plant is kept ~ (b) The plant is AN L a2l 7= e stand
in a dark room. kept in sunlight. (c) Boil the leaf (d) Boil the leaf in alcohol.

in water.

does not become blue-black
(covered portion does not
contain starch)

dropper
iodine solution

decofourised leaf blue-black

() Add iodine solution  (uncovered portion
(e) Wash the leaf in cold water. to the leaf. contains starch)

Fig. 1.5 Sunlight is necessary for photosynthesis,
. Obser\./ati(_)n: You find that the part of the leaf covered with a strip of black paper does not turn blue-black
on addingiodine solution while the other parts turn blue-black.
Discussion: The covered part of the leaf could not get sunlight, hence no starch is formed in this part.

Conclusion: This shows that sunlight is needed for making starch, i.e., sunlight is necessa’y for
photosynthesis. be a2t

v T4
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Aquatic plants like Hydrilla, water lily and
Vallisneria take in carbon dioxide dissolved in
water to prepare their food and give out oxygen
during this process.

Importance of Photosynthesis

We cannot imagine the earth in the absence of the
process of photosynthesis due to the reasons given
below:

1. Photosynthesis enables the green plants to
make their own food. In the absence of
photosynthesis, there would be no plants.

o

The survival of all animals in the world
directly or indirectly depends upon the food
made by plants.

Oxygen, which is essential for the survival of all
organisms, is produced during photosynthesis.
Carbon dioxide is used by plants during photo-
synthesis. So, we can say that photosynthesis
maintains the balance between oxygen and
carbon dioxide in the atmosphere.

.QJ

So, in the absence of photosynthesis, life on the
earth would beimpossible.

PLANTS ALSO SYNTHESISE PROTEINS AND
FATS

We have just learnt that plants synthesise
carbohydrates through the process of photosyn-
thesis. Carbohydrates are made up of carbon,
hydrogen and oxygen. Plants can also synthesise
other components of food such as proteins and fats.
Proteins contain nitrogen. From where do the
plants obtain nitrogen?

Plants cannot use the nitrogen present in the
atmosphere. They need nitrogen in a soluble
form. Soil contains certain bacteria, called
Rhizobium that can take atmospheric nitrogen and
convert it into water-soluble nitrogen components
(like nitrates) and release it into the soil. These
nitrates are absorbed by the plants along with
water. Plants also absorb nitrogen from fertilisers,
asthey are rich innitrogen.

Some plants, like sunflower and mustard, convert
simple carbohydrate 'glucose' (synthesised
during photosynthesis) into oils and store them in
their seeds.

Plants also synthesise vitamins. Vitamins are
found in vegetables, fruitsand cereals.

HETEROTROPHIC MODE OF NUTRITION

There are some plants that do not have chlorophyll.
They cannot make their own food. Like humans
and animals, such non-green plants depend on the
food produced by other green plants. Thisis called
heterotrophic mode of nutrition. Let us study in
detail how these heterotrophic plants get
nutrition.

1. Saprotrophic Nutrition

Some non-green plants get nutrients from dead
and decaying organic matter of plants and
animals. Such plants are usually white in colour
and have no leaves.

The mode of nutrition in which the non-green
plants obtain their nutrients from dead and
decaying organic matter of plants and animals is
called saprotrophic nutrition. Plants that have
saprotrophic mode of nutrition are called
saprophytes. For example, Indian pipe and coral
root (Fig. 1.6)

(b) coral root

(a) Indian pipe

Fig. 1.6 Some saprophytic plants

The roots of saprophytes contain organisms called
fungi. The fungi (like mushrooms) secrete digestive
juices on the dead and decaying matter and convert
it into a liquid that is used as nutrient by the non-
green plants. Fungi (like moulds, mushrooms and

Science-7 ﬂ
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yeast) and bacteria are saprotrophs. Fungi were
earlier considered to be plants but due to the
presence of some characteristics different from
plants, they are no longer considered plants. They
form an entirely different category of organisms
and are considered as a separate kingdom.

Tick (V) the correct options:

1. The chlorophyll traps the solar energy and
energy.

O (b) chemical O
O (d) electrical O

2. Which of the following is a saprophyte?

O (b) coral root O
O (d) alloftheser O

converts it into
(a) mechanical

(¢) magnetic

(a) rose

(c) neem

2. Parasitic Nutrition

Cuscuta (amarbel) is a non-green plant. It does not
have chlorophyll. It cannot make its own food. Its
long, yellowish, thread-like stems twine around
the stem and branches of the tree on which it
climbs. It has a special structure called haustorium
(plural: haustoria) that pierces into the plant’s body
on which it climbs for absorption of ready-made
food.

The mode of nutrition in which some plants live
in or on the body of other organisms and get their
ready-made food from them is called parasitic
nutrition. The plant (like Cuscuta) that obtains the
ready-made food is
called a parasite and
the organism from
whose body the food
is obtained is called
the host. Parasites may S
be totally or partially ~[e#s
dependent upon the ‘A N
host. Cuscuta is a total Fig. 1.7 Cuscuta (total
parasite (Fig. 1.7). paresite)

m Science-7

v

Afew fungiand bacteriaarealso tog) p

Some plants, like
mistletoe, are partial
parasites. Mistletoe
plant has green leaves.
These green leaves
make their own food.
But this plant receives Jy [i sk
water and minerals Fig. 1.8 Mistle 1
from the host plant (on (partial parasite)e
which it grows) to make its own fogq

cl

=

o e T ood (Fig. 1 g,

Tl Mosquitoes, bed byugs (ol
| i . gs, Ilce

: leeches suck our blood. Are they :Ed ,

g, Parasites? Sy get |

3. Symbiosis

Lichens are the most amazing form of life, Alichen
is actually composed of two distinct organisms_
algae and fungi. They live and work together,

The algae contain
chlorophyll and make
their own food. The
fungi share the food
made by the algae. The
fungi, in return,
provide protection,
water and minerals to
algae.

The mutual association in which two different
types of organisms live and work together for
their mutual benefit is called symbiosis. Lichens
show symbiotic relationship or symbiosis (Fig. 1.9)-

Rhizobium bacteria live
in the root nodules of
leguminous plants
(like pea and gram) and
provide them nitrogen
in a soluble form

(Fig. 1.10). In return,
the plants provide
food and shelter to the
Rhizobium bacteria. So,
both organisms benefit each other.

Fig. 1.10 Root nodules in
leguminous plants

el
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SPECIALMODE OF NUTRITION

A few plants feed on insects tor fulfilling their
pitrogen requirement. Such insect-eating plants
are called insectivorous plants. Pitcher plant,
Utricularia, venus flvtrap and Drosera are some
insectivorous plants. Thev are generally green
plants. Therefore, thev can prepare their own
food. But for preparing proteins, they cannot get
nitrogen from the surroundings. The insects on
which they feed, fulfil their nitrogen requirement.
In a pitcher plant, the
leaf lamina is modified g
to form a pitcher-like
structure. The apex of
the leat ismodified into a
lid that can open and
close the mouth of the ~
pitcher (Fig. 1.11). Inside _Fig. 1.11 Pitcher plant
the pitcher, there are hair that are directed
downwards.

When an insect lands in the pitcher, the lid closes
and the trapped insect gets entangled in the hair.

J’ - :' . ra
i \ 2 "ﬂmﬂ“d
X nsect™s

u.ca f

<+— modified
info pilcher

A. Tick(/)thecorrectoptions:
1. Rhizobium bacteria live in the root nodules of

The insect is digested by the digestive juices
secreted in the pitcher.

REPLENISHMENT OF NUTRIENTS IN THE SOIL

Plants absorb the mineral nutrients, especially
nitrogen from the soil. Therefore, there is a
depletion of nitrogen in the soil over a period of
time. Manure and fertilisers are used to replenish
the nutrients in the soil. These contain plant
nutrients such as nitrogen, potassium and
phosphorus needed by plants for their healthy
growth. These nutrients need to be added from
time to time to enrich the soil.

Rhizobium bacteria, living in the root nodules of
leguminous plants, enrich the soil with nitrogen.
This is a natural way of replenishing the soil with
nitrogen.

e e . e e e e e T T e e

'Science ". alternation with other crop plants to |
A InLife J/ mamiain the fexhlxly ofsoul_ %

1~¢.‘

Use Cordova Smart Class Software on the
smart board in class to do these exercises.

plant.

(a) wheat () (b)rice () (<) barley () (d)pea O
2. Plantsstorefood as

(@) cellulose ()  (b)sugar () (9sglucose () (d)starch O
3. Which of the following is an insectivorous plant?

(a) Cuscuta O (b) Drosera O (c) mistletoe O (d) lichen O
4. The mode of nutrition shown by Mistletoe is !

(a) parasitic (b) symbiotic O () saprophytic Q (d) autotrophic O

5. The membrane that allows only certain molecules to pass throughiitis called

(2) semi-permeable
(c) partially-permeable

6. Wekeep healthy potted plantin adark roomfor some daysto _

(a)decolourise O (b) defragment

7. Theportion of leaf thatis not exposed to sunlight, willnot make _

(a)fats (b) protein

O

membrane.
O (b) completely permeable O
() (d)osmotic O
theleaves.

O (c) destarch Q (d)deprotein O
() () glucose ()  (d)starch O
Science-7 Q
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B. Fillinthe blanks:

Rhizobium bacteria provide to the leguminous plants.
Green plants make their food by the process of
Stomata are surrounded by cells.

Cuscuta has a special structure called
. Theroots of saprophytes contain organisms called
C. Very Short Answer Questions:
1. Nameany two heterotrophic plants.
Name any two insectivorous plants.
Name the pores through which leaves exchange gases.

Name one plant in which photosynthesis occurs in a part other than leaves. Also, name the part ofthe
plant.

What are the two main modes of nutritionin plants?

5

6. Namethegreen pigmentpresentinthe leaves.
7- Inwhichform, doplantsneed nitrogen?
S
1

I Y N

ENRVIENN

hort Answer Type-IQuestions: 2
What are autotrophs? ’
2. Whyis Cuscuta called parasite?
3. Whatis nutrition?
4. Whydosome plants feed oninsects?
5. Definephotosynthesis.
E. ShortAnswer Type-1l Questions:
1. How can you test the presence of starch in a leaf? What d
turnblue-black onaddingiodine solution?
2. Whatis saprotrophic mode of nutrition? Give one example,
How does the pitcher plant trapits food?
4. Algaeandfungilivetogetherinlichens.
(a) Whatis this association called?
5. Discusstheimportance of photosynthesis.
F. Long Answer Questions:
1. Writean experiment to show that sunlightis necessary for photosynthesis.
2. Howdo Rhizobium bacteriaand leguminous plants help each otherin survival?
G. HOTS(Higher Order Thinking Skills) Questions:
1. Whatwillhappenif plantleaves are devoid of stomata?

2. Whatwillhappenifalltheplantsdisappearfromtheearth?
H. Practical Skill Based Question:

How can we obtain adecolourised leaf?

0 you conclude when white patches do not

(b)What value do we learn from this associationin nature?

3 5 =
ome Assignment/Group Activity/ Project:

dodder plant. Observe carefullyand note the
Field Visit

1. Visitafield and uproot a leguminous plant. Closely observe its roots. Make its diagram in your notebook.

2. \Visitagreenhouse., Observe how plants are grown there. How is light, water and carbon dioxide regulated there?
Group Discussion: Discuss in the class: 'Modes of nutrition in plants seen around the school’

Compare a small green

. ) . a
plant, like tomato or tulsi, with a pitcher plantand
features (

root, stem, leaves, habitat) of each plantin your notebook.

m Science-7
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In the previous chapter, we have learnt that green
plants can make their own food by the process of
photosynthesis. Unlike green plants, animals
cannot prepare their own food, they depend on
plants for their food directly orindirectly.

We know that all organisms including humans
need food for growth, for repairing damaged parts
of their bodies and for obtaining energy to carry
outlife processes. Animal nutrition is a process of
taking food by an organism and its digestion,
absorption and utilisationin the body.

DIFFERENT STEPS IN THE PROCESS OF
NUTRITION

There are five main steps in the process of nutrition
in animals. These are— ingestion, digestion,
absorption, assimilation and egestion.

1. Ingestion

The process by which the food is taken inside the
body of an organism is called ingestion. When
we put food into our mouth with hands, we are
ingesting the food. However, different animals
ingest food in different ways and have special
organs for this purpose.

2. Digestion

The food of most animals consists of complex,
insoluble substances that cannot be absorbed by
their body. The breakdown of complex, insoluble
food substances into simple, soluble food
substances with the help of digestive juices
prepared by the body is called digestion.

3. Paramecium: Paramecium

" Use Cordova Smart Class Software on the smart board in class to understand the process of nutrition in-
» humans, Amoebaand ruminants. Also, to explore the human digestive system in detail.

3. Absorption

The process in which the simple, soluble
digested food substances are absorbed into the
blood is called absorption.

4. Assimilation

The simple, soluble absorbed food substances
are transported to the different parts of the body
where they are utilised for energy, growth and.
repair. This processis called assimilation.

5. Egestion

A part of the food that we eat, remains undigested
and unabsorbed. It cannot be utilised by the body.
The process in which the undigested food is
removed from the body is called egestion.

MODES OF PROCURING FOOD

The mode of procuring food into the body varies in
different organisms. Each organism has some
special structure to procure food.

1. Human beings: Human beings use their
hands totake food into theirmouth.

2. Ruminants: Ruminating
animals, such as cow and
horse, pick up food
directly by their mouth.

(unicellular organism)
has fine hair-like
structures called cilia all
over its body (Fig. 2.1).
The constant movement of

Fig. 2.1 Paramecium
uses its cilia to take
its food.

Science-7
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cilia pushes the food particles along with the
water current into its body.

4. Insects: The mouth parts of insects such as
butterilies, housetlies, mosquitoes and bees
are modified to form a feeding tube (called
proboscis) to suck liquid food. It is similar to
the way we sip drinks with astraw ( Fig. 2.2).

head of
butterily antenna

feeding tube

feading tube
at rest flower

Fig. 2.2 An insect uses its feeding
tube to obtain food.

. Multiple Choice Questions (MCQs)

Tick () the correct options: :
1. The process of nutrition in animals has
: : main steps. :
(@) three O b four @
© five @ @six @
2 The process by which the food is taken inside
thebodyiscalled , ol :
(@ assimilation  (O) (b) absorption ()
(9 digestion () (d) ingestion -

..................... N
Ay

/DOYOUKNOW 2 1. |

i A starfish feeds on
i animals that are

W

NUTRITION IN HUMANS

We take in food through the mouth, gip.

atilise it. The undigested parts of the f(,;; ang
expelled from the body. The food passes throy arg
long muscular canal called a“m‘?ntary can;;)ha
digestive tract. The alimentary cang b‘fg’msat [:r
buccal cavity and ends at the anug, 2

The alimentary canal consists of following —_— ;
Buccal cavity or oral cavity

Oesophagus or foodpipe

Stomach

Small intestine

Large intestine ending at the rectum

Anus

The inner walls of stomach, small intestine and
various glands such as salivary glands, liver and
pancreas secrete digestive juices. These digestive
juices change the complex, insoluble food
substances into simple, soluble food substances,
The digestive tract and the associated glands
together constitute the digestive system (Fig.23).
Ingestion

We have learnt that the process of taking food
into the body is called ingestion. Human beings
have mouth for the ingestion of food. The food is
taken into the body through the mouth with the
help of hands.

I

lDigestive system in humans

|
v Y e
[ Digestive tract | Associated glands |
| |

covered with hard shells

y

of calcium carbonate.

After opening the shell,
the starfish takes out its :
stomach through the starfish

mouth to eat the soft animals. Then, the

- A4 A4 r__
Buccal cavity Small Anus. Salivary
or oral cavity I intestine l——] _glands

v

[ Stomachl
3

stomach goes back into the body and
food is digested slowly.

e o

m Science-7
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ot ot ik smeti et et

y
Oesophagus
or food pipe

. Y-
~ large lel\[ef ]

intestine

Fig. 2.3 Human digestive system
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Digestion
1. Buccal Cavity or Oral Cavity

From the mouth, the food goes into the buccal
cavily or oral cavity. The buccal cavity contains
tecth, tongue and salivary glands. Let us study in
detail about each of them.

(a) Teeth: The teeth break the food into small
pieces, chew and grind it. Chewing mixes the
small pieces of food with saliva. This process
is called mastication. The digestion of food
inside the buccal cavity is called mechanical
digestion. Each tooth is present in a separate
socket in the gums. The white substance that
covers the teeth is called enamel. It is the
hardest substance in the human body.

Our teeth are of different shapes and carry out
different functions. On the basis of their
structure and functions, teeth are of four types.

(i) Incisors (cutting teeth): These are four
flat and blade-like teeth present in the
front part of each jaw. These teeth are used
to bite and cut the food into small pieces.

(ii) Canines (tearing teeth): These are present
on the either side of the incisors. These are
two in number in each jaw. These are
sharp and pointed and help in tearing the
food.

(iii) Premolars (grinding teeth): There are
two premolars next to each canine (fourin
number in each jaw). These have broad
and flat grinding surfaces. They grind the
food and break it into small pieces.

(iv) Molars (grinding teeth): The remaining
teeth in the jaws are three molars on either
side of premolars (six in number in each
jaw). These teeth also have broad and flat
grinding surfaces. They are larger than
the premolars. These teeth are also used to
crush and grind the food.

Temporary and permanent set of teeth: In human

beings, the teeth grow twice. The temporary set of
teeth grow when the child is in the age group of 6
months to 8 years. This sel of teeth is called milk
teeth. These teeth are smaller and weaker. These
are 20 in number: 10 in the upper jaw (4 incisors, 2
canines and 4 molars) and 10 in the lower jaw.
Teeth grow again after the milk teeth fall out. The
second set of teeth is called permanent teeth.
These teeth remain till old age. Permanent teeth
cannot be replaced by new natural teeth. These are
32 in number: 16 in the upper jaw (4 incisors, 2
canines, 4 premolars and 6 molars) and 16 in the
lowerjaw (Fig.2.4).

(b) Tongue: The'tongue is a fleshy muscular organ

e ‘\“‘ ’. o - “\/
2
Y
incisor canine premolar molar
incisors

F:g 24 A permanent set of teeth of humans

'TOOTH DECAY 2

When we eat food, small bits of it get stuck
’between our teeth. Sometimes, these bits of
l food stay between our teeth if we do not brush:
our teeth carefully. The bacteria present in our!
‘mouth react with the leftover food and the,
isallva, and form a thin sticky layer called’
plaque on the surface of teeth. This plaque, if ;
1not removed by brushing, forms ‘acids with
o present in the food These acids affect the»

R

e i T 3 i 4
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tooth enamel. Il causes holes or cavilie .

" enamel, This is called tooth decay. o
| As a result, the nerves and the blood vvsﬁ({lfl* l(:

the pulp get exposed. When any le\lld‘ j):gqlcl |
‘thing comes in contact with these exposed
nerves, we feel pain. ,
Tooth decay causes holes or cavities in the teeth,
foul smell, loss of teeth and toothache.

cavity in
the crown

cavily

enlarge |
decay
spreading 13

&

infected |
root

(b) bacteria reach the base of the |
tooth causing unbearable pain;
tooth may have to be removed !

Tooth decay |
- We can prevent tooth decay by the following ways: -

- (a) tooth decay spreads
to the pulp; severe
toothache

|
|
[
|

(i) We should avoid eating too many sweets, |
' ice creams and chocolates. |

We must brush our teeth at least twice a

|
day— in the morning and at night, before |
going to the_bed. ‘

| (i)
g

(iii) We must floss our teeth every day. A:
, dental floss is a special strong thread that f
is moved back and forth through the
- spaces between our teeth to remove the
food stuck between our teeth that cannot be |
removed by brushing. 1

S

attached at the back to the floor of the buccal
cavity. Itis free at the front and can be moved in
all directions. The tongue helps in mixing saliva
with food, pushing and swallowing the food
into the food pipe and getting the different
tastes of food. It has several taste buds that can

distinguish four types of tastes in food — salty,
sour, bitter and sweet (Fig. 2.5)
alsohelps us speak,

a Science-7

. The tongue

Sweat

Fig. 2.5 Different taste areas of the tongya

(¢) Salivary glands: The salivary glang; Prody
saliva. The saliva contains an enzyme ce
substance that helps chemical change happ e(a
more quickly) called amylage, Amylasz
converts the starch present in the food intg
sugars. Saliva also makes the fooq

' Wet and
slimy so thatit can be easily swalloweq_

Things needed: Two test tubes, a boiled
iodine solution and a dropper

Method:

Potatp,

1. Take two test tubes and label them ‘A’ and ‘B’

In test tube ‘A’, put a few pieces of boiled
potato. In test tube ‘B’, put a few pieces of

boiled potato after chewing them for 3 to 5
minutes.

2. Put2-3 drops of iodine solution in each test tube.
Observation: You observe the following:

1. Intest tube ‘A’, the pieces of boiled potato turn
blue-black [Fig. 2.6 (a)].

2. Intesttube ‘B’, the pieces of boiled and chewed
potato do not show any change in colour
[Fig. 2.6 (b)].

)]
<+————dropper

t¢—— jodine
solution

— pieces of boiled

——— pieces of
& b and chewed potato

boi '
@ oiled potato

(b)
Fig. 2.6 Effect of saliva on starch

Scanned with CamScanner



Discussion: The boiled potato in the test tube ‘A’
contains starch that turns blue-black when it
comes in contact with iodine solution.

The boiled and chewed potato pieces in the test
tube ‘B’ are acted upon by the saliva. The
amylase present in saliva converts the starch in
the boiled potato into sugar that does not give
blue—black colour with iodine solution.

pE— e e MO 0 2,5 S50 A ot o S —--_-~-—r~l
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2. Pharynx and Oesophagus

The chewed food is pushed into a long and narrow
muscular tube called the foodpipe or oesophagus
through another short muscular tube called the
pharynx.

contracted
muscle

oesophagus

relaxed muscle
contracted muscle

food

Fig. 2.7 Movement of food in the oesophagus

When the slightly digested food enters the food
pipe, the walls of the oesophagus start contracting
and expanding to push the food down into the

i You must not eat humedly or talk or laugh loudly
| while eating as it may cause hiccups or a choking
| sensation. This happens when food particles enter
'i the windpipe instead of entering the oesophagus.
i The windpipe carrles air from the nostrils to the lungs.
i It runs adjacent to the oesophagus. But inside the
i throat, air and food pass through a common passage.
+ We cannot breathe and swallow at the same time.
t When food is swallowed, a flap-like valve, called
' the epiglottis, closes the passage of the windpipe
1 t and allows the food to enter into the oesophagus.

i If, by chance, food particles enter the windpipe, it
: ! gets choked and results in cough or hlccups

|.-
e T o

B e e e e e e e e e T
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stomach (Fig. 2.7). The pushing down of food by
the walls of the oesophagus in a wave-like
manner is called peristalsis. Digestion of food
does not take place in the oesophagus.

3. Stomach
From oesophagus, the food goes into the stomach.

The stomach is a J-shaped, thick-walled organ on
the left side of the abdomen. It is the widest part of
the alimentary canal. The inner wall of the stomach
contains gastric glands. These glands secrete
gastric or digestive juice that contains three
substances-hydrochloric acid, mucus and pepsin.

(a) Hydrochloricacid kills many harmful bacteria
that enter with the food. It provides an acidic
medium in the stomach and helps the
digestivejuices toact.

(b) The mucus protects the inner lining of the
stomach from the action of enzymes and acid.

(c) In the acidic medium, pepsin digests the
proteins in the food to form simple, soluble
substances called peptones.

pepsin (acidic medium) peptones

roteins
P n the stomach

Consequen tly, the food gets converted intoa partlally
digested, semi-solid food called chyme. The chyme

leaves the stomach and enters the small intestine.

The working of stomach was discovered by astrange
accident. A man named Alexis St. Martin was
accidentally hit by a shotgun in 1822. The bullet
seriously damaged his abdomen and made a hole in
his stomach. He was brought to an American doctor,
William Beaumont. Martin survived but the doctor
could not close the hole properly and left it
bandaged.

Dr Beaumont took it as a great opportunity to see
the inside of the stomach through the hole and
observe the digestive processes. He began to
perform experiments on digestion using Martin's
stomach without giving any discomfort to him and |

. made some wonderful observations.

Science-7 ﬂ
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He found that the stomach churns the food, The wall
of stomach secretes certain gastric julcesthathelpin
the digestion of food. He mixed the gastric juices
from the stomach with the food. He observed that |
the food mixed with the gastric juices of the stomach
gets dissolved and digested.

This led to an Important discovery that the stomach
secretes digestive julces that digest the food Into |
nutrients. These nutrients are used by the body.

e
..................... A

| ~
1 Sometimes, we vomil the food. This happens when l!

-

our stomach rejects the food we have eaten. The i’
anfi-peristaltic movements of the stomach wall and |

the oesophagus push the food up to the oesophagus. E;

————

4. Smalllntestine

The small intestine is the longest part of the
alimentary canal. It is about 7.5 metres long and
arranged in the form of a coil (Fig. 2.8). The small

salivary glands

pharynx
oral CaVit‘Y QWY tongue

oesophagus

stomach
liver

gall bladder pancreas
large
intestine

common

bile duct

Fig. 2.8 Human digestive system

m Science-7
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intestine receives secretions from twe glands l
and pancreas, through a common dygy, T i
of the small intestine also secretes digesti
called intestinal juices, ‘

Vey,
‘h(_) Wy |

Here, the partially digested food gets mixeq
pancreatic juice, bilejuice and intestinal jujceg
process of digestion completes in the ¢
intestine.

The

(a) Liver: The liver is a reddish-brown Blang

situated in the upper part of the abdomep, o

the right side. It is the largest gland jn the
body. It secretes bile juice that is stored i,

i
Wiu\

ve i“i&'egé

|
§

mal]

sac called the gall bladder (located near g,

liver). Bile juice helps in the digestion of fa
Fats are present as big droplets in the fooq
because of which they cannot be digesteq
easily. Bile juice breaks these big droplets of fa¢
into small droplets and makes their digestion
and absorption easier.

(b) Pancreas: The pancreas is a large cream-
coloured gland located just below the
stomach. [t secretes pancreatic juice and
releases it into the intestine. The pancreatic
juice acts on carbohydrates and proteins and
changes them into simpler forms.

(c) Intestinal juices: The partially-digested food
now reaches the lower part of the small
intestine. The process of digestion that starts
in the mouth, is completed in the small
intestine. The enzymes in the intestinal juices
act upon the partially-digested food and
convertitinto simple, soluble substances-

Asaresult,

(i) Thecarbohydrates getbroken into glucosé:

(ii) The fats get broken into fatty acids and
glycerol.

(iii) The proteins get broken into amino acids-

pEr NP e i o RIS 1 O, (ki) <<-.-f' m‘v.v‘cwrf-w"“w‘:":b"*
- Intestinal juice Glﬁ
insmallintestine

| - Carbohydrates =
(partially digested)

N e I s A e b e A e s

-
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: In lt‘f-hrml uta‘
Fats —e ')

| » Fatty acids
(small droplets) in small intestine

and glycerol

Tntestinal juice ; :
* Amino aclds

Proteins o
in small intestine

(partially digested)

.-ﬂ---g-----a--~---«'
-

DOYOU KNOW 4 -
Fats in goat's milk are much simpler than those in

cow's milk. Therefore, goat's milk is much easier to §
digest than cow's milk.

----------------------------

. . i i .

There is no need for the minerals and vitamins
present in the food to be broken down into
simpler substances as cells are able to absorb
themas they are.

Absorptionin the Small Intestine

The process of absorption occurs in the small
intestine. The inner wall of the small intestine has
millions of finger-like projections or folds called
villi (singular : villus). Each villus has anetwork of
thin and small blood vessels called capillaries
close to its surface (Fig.2.9).

These villi give the inner walls of the small
intestine a very large surface area for the
absorption of digested food. The surface of villi
absorbs the digested food materials and passes
them to the fine blood capillaries. The absorbed
food is carried to all the cells of the body by blood.
This food is utilised by the cells to release energy.

capillaries
(tiny blood
vessels)

‘i "c'ob’hi- ._
muscles W

Fig. 2.9 VI”I as seen under the microscope

Assimilation of Food

Blood carries the absorbed digested food from the
small intestine to different organs of the body. The
digested food is used to build complex substances,
such as proteins, required for the growth and
repair of body tissues. This is the final stage in the
process of digestion and is known as assimilation.

In cells, glucose breaks down with the help of oxygen
into carbon dioxide and water, and energy is
released. Amino acids are used for building and
repairing of body parts such as worn out cells and
tissues. Fatty acids and glycerol act as energy reserves
and are stored under the skin for further use.

Pl

Sometimes, an mfectlon food poisoning or T{
indigestion results in diarrhoea. Diarrhoea is an
infection of the intestine and involves passage of I
watery stool very frequently. This leads to the loss of |

water and useful salts from the body and can cause 'ﬁ
dehydration. It can be fatal under severe conditions.
It can be avoided by giving the patient plenty of
boiled and cooled water with sugar and a pinch of
salt dissolved in it. This is called Oral Rehydration }
Solution (ORS). H

p———— S o e

Egestion of Undlgested Food

\
I
r

—

L

The food that remains undigested and unabsorbed
passes from the small intestine into the large
intestine. Large intestine is wider and shorter
than the small intestine. It is about 1.5 metres in
length. Large intestine has two parts—colon
(upper part) and rectum (lower part). Colon
absorbs water and some salts from the undigested
food. Due to this, the undigested food becomes
dry and almost semi-solid. This is known as faeces
and is stored in the rectum. Faeces is removed
from the body through anus. This processis called
egestion

,-~_
----------------------

 DOYOUKNOW ? b

{ Some organisms live 1n the digestive system of other\?

. ammals for example, tapeworm lives in the human ;
Hntestine A

? ) |
masrRsnsTnEY
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‘ F§‘ ' We should include roughage in our

'\{‘ Science | diet as it helps the food move through
‘A Inlife, " the digestive system, in bowel
Spnges : movements and prevents constipation.

Multiple Choice Questions (MCQs)

Tick (v) the correct options:

1. Bilejuice helps in the digestion of i
(a) carbohydrates O (b) proteins O

(c) fats O (d) minerals O

2. The carbohydrates get broken down into

O (b) starch O

O (d) sucrose

(a) glucose
(c) fats

- Know [\l:]:=2h

~ Constipation and stomach ulcers are digestive |
. disorders.
' In constipation, the person suffers from difficult
- bowel movements characterised by dry and
hardened faeces. |
' We suffer from constipation when we do not |
take sufficient amount of liquid or roughage in our |
diet.
~ A person with stomach ulcers develops a painful |
~ wound on the wall of the stomach. Eating food too :
quickly or not chewing it properly leads to |
excessive production of hydrochloric acid in the
stomach. If this condition persists for a long period 1
. of time, the excessive hydrochloric acid destroys |
 the inner lining of the stomach. ‘

NUTRITION INAMOEBA

Amoeba is a microscopic, single-celled organism
found in ponds, pools and ditches. It constantly
changes its shape by pushing out one or more
finger-like projections called pseudopodia or
false feet that are meant for locomotion and
capturing of food. All the processes of nutrition
are performed by the single cell of Amoeba.

m Science-7

|

@

1. Ingestion |
Amocba eats tiny microscopic plants and anj,
as food, that float on water in which it liveg,

an Amoeba finds a suitable organism, it Pirg
out two pseudopodia around the Organ;,

Gradually, the tips of the pseudopodia fuyg, w,'l:;‘
each other. :
As a result, the food is engulfed along with aliy
surrounding water to form a food vacuole jng; deiet

[Fig.2.10(a)].

g/

dia enzymes entoy;
pieydopod the food vacy,)’
food ‘ {
Amoeba
vacuole
cell membrane —
nucleus
Digested food @ ingestion (b) digestion

diffuses out Undigested foed
of vacuole. thrown gy,

(e) egestion

(d) assimilation

(c) absorption

Fig. 2.10 Different stages of nutrition
in Amoeba

2. Digestion

The enzymes from the surrounding cytoplasm
enter the food vacuole and breakdown the food intt
simple, soluble substances [Fig. 2.10 (b)].

3. Absorption

The digested food present in the food vacuole 1
absorbed directly into the cytoplasm [Fig.2.10 (@)

4. Assimilation

The digested food absorbed by the cytoplflsmif
stored or utilised for its growth, development
multiplication and release of energy [Fig. 2.10(d)
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5. Egestion

The undigested foad getn collected Inslde the
vacuole. The cell membrane rupturen at any place
and the undigested food s thrown outslde the
bodyl)ylhcvucunlo|l-’l;v',?,,]()(la)|,

NUTRITION IN RUMINANTS

Certain grass-eating animals, such as cows,
buffaloes, deer and sheep, quickly chew the food,
‘mixitwithsaliva and swallow. Do you know why?
Carnivores cat these grass-eating animals as their

food, To avoid being caught by carnivores, grams-
cating animals quickly eat their food. They then
-move to a safer place and bring the food back into
the mouth in small lumps and chew it, This
process of chewing food is called rumination and
these animals are called ruminants.

In ruminants, the stomach is divided into four
chambers rumen, reticulum, omasum and

‘abomasum. This type of stomach is called
' compound stomach (Fig, 2.11).

The food that is swallowed goes into the first and
the largest chamber, the rumen. Here, it ig partially
digested and is called cud. The bacteria present in
the rumen help in the digestion of cellulose (Grass
is rich in cellulose). The partially digested food
goes to the second chamber or the reticulum from
where it is returned to the mouth for thorough

(iv) abomasum (i) reticulum

B

oesophagus

(i) omasum  small intestine (i) rumen

Fig. 2.12 Digestive system of a ruminant

chewing, After thorough chewing and mixing with
the sallva, the rechewed food is swallowed again. It
now, bypasses the first two chambers and enters
the third and the smallest chamber, the omasum.,
Here, Iths broken dovn into smaller pieces,

The food enters the fourth chamber or the
abomanum, Here, a kind of gastricjuice is secreted.
It containg an enzyme and hydrochloric acid. The
process of digestion completes here, The digested
food now passen into the small intestine, Here, the
absorption of the food takes place, The undigested
food passes through the large intestine and is
removed from the body (Fig, 2.12).

G e ophagus

reticulurn
omasum

rumen<__ \&8
=

abomzsum

to small (true stormach)

intestine
Fig. 2.11 Stomach of a ruminant (cow)

Some animals, like horses and rabbits have a
large sac-like structure between oesophagus
and small intestine. It is called caecum.
Cellulose is digested in the caecum by the
action of certain bacteria. Many animals
including humans cannot digest cellulose.

large
intestine

compound
stomach

a
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AN
b

! Use Cordova Smart Class Software on th
- smart hoard in class to do these exercises,

A. Tick(v)thecorrectoptions:
1. Whichof the following is notatype of teeth?

(a) incisor O (b) canine C) (c) anus (':) (d)molar (:
2. Theprocessofabsorptionoccurs in

(a)smallintestine (W (b)largeintestine Q (c)stomach (\') (d) pancreas (z
3. Bilejuiceis storedin

(a) pancreas O (b)gallbladder O (<) liver Q (d) stomach C

4. Compoundstomachisfoundin .
(a) humans O (b)Amoeba O (c) ruminants O (d) rat
5. Permanentteethare innumber.
(a) 32 () )34 () (©20 () a2
6. Whenafewdropsofiodinesolutionareaddedtoa boiled potato, itturns
(a) green () (b)yellow () (c)blue () (d)blue-black
7. Food poisoning orindigestionresultsin
(a) constipation O (b) stomachulcers O (<) d|arrhoea O (d) skindisease
8. Proboscisispresentin :
(a) insects O (b) humans O () ruminants O (d) bacteria
B. Fillintheblanks:

@

)

O O O

1. Themucus protects theinnerlining of the
2. Theinnerwall of the smallintestine hasfolds called .
3. Thesalivacontainsanenzyme, , thatbreaks down the starch.
4. Theprocessinwhichthe undigestedfoodisremoved fromthebody s called
5. Thetongue pushesthe chewedfoodintoashortmusculartube called the
6. Theproteinsgetbrokeninto ‘
7. The is thelongest part of the alimentary canal.
8. Constipationandstomachulcersare disorders.
C. Matchthefollowing:
ColumnA ColumnB
1. Liver (a) cilia
2. Largeintestine (b) pseudopodia
3. Paramecium (c) bilejuicesecretion
4. Amc?eba (d) tearingteeth
5. Canines (e) absorptionofwater

D. VeryShort Answer Questions:

1. Nametwodifferenttastes that can be detected by our tongue.

m Science-7
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F.

H.

I
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z. Mamethe cutting teeth,

3. Whatlsthe pushing down of food by the walls of oesophagus called?
4. Givethename of largest gland of our body,

5, Hﬂmgt;h»:w{df:rf,partofthr,nllrn(,ntan/c:anal,

6. Mamethehardest substance in the human hody,

7. Whatdosalivary glands secrete?

&. Whercare gastricglands present?

Shart Answer Type-1 Questions:

1. Whatisthe function of caliva?

Whiatis mechanical digestion?

Whatis chyme?

Whathappens to the undigested food in the body?

Yhatdo youunderstand by the term assimilation?

- Whereisliverlocated? Give its function.

Shart Answer Type-ll Questions:

Why cannot webreathe and swallow at the same time?

Inwhat substances carbohydrates, proteins and fats get converted into after digestion?
What are the functions performed by tongue?

Which part of the alimentary canalis involvedin (a) chewing of food (b) killing of bacterla (c) absorption
of food (d)formation of facces?

5. Different types of teeth in our jaws have different functions, but they all work together to chew the
food.
(3) Discuss the functions of each type of tooth.
(b) What do we learn from our teeth that have different functions?

Long Answer Questions:

1. Briefly describe nutritionin Amoeba with the help of labelled diagrams.

2. Describethe process of digestioninruminants.

3. Whatareliver and pancreas? Write their functionsin detall.

HOTS (Higher Order Thinking Skills) Questions:

1. The bacteria present on uncleaned teeth convert the sugar in food Into a substance ‘X’ that causes
tooth decay. Name the substance ‘X’ Which part of the teeth does it affect?

2. How is ruminant's stomach different from humans?
Practical Skill Based Question:

What do you observe when lodine is added in (a) pleces of boiled potato and (b) bolled and chewaed
potato? Give reason.

!\!

ESIE Y

N O U s
B 5 5

Home Assignment/Group Actlvity/Project: Collect following information and compile.

(a) Importance of vitamins in diet (b) Which fruits or vegetables should we eat regularly to get vitamins?
Field Visit: Visit a doctor and find out, under what conditions a patient requires a drip of glucose.

Group Discussion: Discuss in the class: ‘The process of digestion In human beings’

Sclence-7 m
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processing of animal fibres to fabric,

Fibres are long, strong and flexible thread-like
structures that are used to make fabries (clothing,
materials), Natural tibres are obtatned trom plants
and animals. Cotton and jute are obtained {rom
plants whereas wool and silk fibres are obtained
from animals, Nylon, terylene and rayvon are some
human-made or synthetic fibres that are made by
different chemicals.

ANIMALFIBRES

Wool and silk are animal fibres, They ave made up
of proteins. We get wool from fur (hair) ot sheep,

(a) llama

S G e

(d) angora goat
Fig. 3.1 Some wool-yielding animals

Yak wool is common in Tibet and Ladakh.
' Mohair is obtained from Angora goats, found
in hilly regions like Jammu and Kaghmir,

‘Pashmina shawls are made from the soft under |

!
]
!

{

fur of Kashmiri goat. |

»

Science-7
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» Use Cordova Smart Class Software on the smart board in closg to observe various typos of fibrog ind g
o

(Llama and alpaca are found in Soyyy, Attor
(Fig. 3.1). The body of these animals iy cov._,r(,dnbr"')
thick coat ol hair called fleece. The fleee igf()rmya
by two types of fibres of the hairy skin o Shey.d
which are (i) solt under hair close (o skin J;d
(ii) coarse beard hair. The fine hair are used foh’
making wool. Silk is obtained from cocogn of
silkworms.

WOOL

Wool is present as a thick coat of hair on the body
of the wool-yielding animals. Air gets trappedin
the spaces between the wool fibres. Since, air is 3
bad conductor of heat, it does not allow the body
heat to escape and keeps the body warm. That s
why, we wear woollen clothes in winters.

REARING AND BREEDING OF SHEEP
Rearing of sheep means to look after the sheep
by giving them food, shelter and health care.

In India, sheep are mainly reared in the hill
regions of Jammu and Kashmir, Himachal
Pradesh, Uttar Pradesh, Uttarakhand, Arunachal
Pradesh and Sikkim or the plains of Haryan
Punjab, Rajasthan and Gujarat.

The person who looks after the sheep is Fa,lledé:
shepherd. Sheep are herbivores and maltly egf
grass and leaves. So, shepherds take the her(;:()m
sheep to open grasslands for grazing: Apar .
grazing grass, the sheep are also fed a,mlx,?tlafter
pulses, corn, fowar and oil cakes (mater@ I
taking out oil from seeds). In winters, sheep ?der.
indoors and fed on leaves, grains and dry fo¢
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In animals, breeding is done to get animals with
desired characteristics. The two individuals having
desirable characteristics are selected as parents.
These are then crossbred (made to reproduce) to
get the new breed of animals having desirable
characteristics of both the parents. This is called

~ selective breeding. With this process, certain high

yield breeds of sheep have been produced. They
have thick coat of hair on their bodies that yields
good quality wool in large quantities.

The names of some of the breeds of sheep in our
country reared for obtaining wool, the quality of
wool obtained and the names of states where these
sheep are found, are givenin Table 3.1.

Table 3.1 Some Indian breeds of sheep

S. | Nameof | Quality of State where
No.| breed wool found
1. |Lohi Good quality | Rajasthan,
wool Punjab
2. |Rampur Brown fleece | Uttar Pradesh,
bushair Himachal Pradesh
3. |Nali Carpet wool | Rajasthan,
Haryana
4. |Bakharwal | For woollen |Jammu and
shawls Kashmir
5. |[Marwari | Coarse wool | Gujarat
6. |Patanwadi | For hosiery | Gujarat

PROCESSING FIBRESINTO WOOL

Once the reared sheep have developed a thick coat
of hair, it is shaved off for getting wool. We get wool
from the sheep by a long process that involves
various steps. Let us study each step one by one.

Step 1: Shearing

The fleece (coat of wool) of sheep along with a thin
layer of skin is peeled from the body of sheep. Itis
done manually with a large razor or with an
electrically driven shearing machine. The process
of removing hair from the body of sheep is called
shearing (Fig. 3.2). Shearing does not hurt the
sheep because the uppermost layer of the skin of
sheep is dead. Sheep are sheared in early summer
so that they do not feel the heat. The hair of sheep
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grow again before the onset of winters and protect
them from co]d weather.

: Scientists have developed a new technique for :

i shearing of sheep that is used in some sheep sheds :

i nowadays. This technique is called bioclipping. In;
! this technique, the sheep is injected with specnal
honnones so that their fleece can be easily peeled off

w1thout using shears.

Step 2: Scouring

The fleece of sheep contains dust, dirt, sweat,
vegetable matter, grease, etc. It is thoroughly
cleaned by washing with soap (or detergent) and a
lot of water ina tank [Fig. 3.3 (a)].

The process of washing the fleece of sheep to
remove dust, dirt, sweat, grease, etc, is called
scouring. Nowadays, scouring is done by machines

[Fig.3.3 (b))

Fig. 3.3 (b) Scourrng
by machine

Fig. 3.3 (a) Scouring in tank

Step 3: Sorting

After scouring, the wool is separated or sorted into
various categories on the basis of its quality. Only
fleece of long fine quality is sent to the factory for
further processes. The process of separating the
long fine quality fleece from the remaining
inferior quality or broken pieces is called sorting.
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Step 4: Combing

The fleece is combed to remove the burrs (tiny
knots). The fewer the burrs, the better is the wool.
The process of removing the burrs from the fleece
is called combing. The fibres are straightened in
this step.

Step 5: Dyeing

The natural fleece of sheep is black, brown or
white in colour. The fibres obtained after combing
are dyed in various colours.

Step 6: Spinning

The straightened fibres are spun or twisted
together to make yarn. The wool yarn is either
knitted or woven. The longer fibres are knitted

into wool for sweaters and the shorter fibres are
woven into woollen cloth.

‘ Multlple Ch0|ce Questlons (MCQs) 4

Tl(‘.k (v ) the correct opnons : :
1 Wthh of the followmg is not a wool—yleldmg_

'7» ‘,-.(a) sheep ) (b) angora goat
. © yak . @ cow ()
2. Which of the following is the next process after
' ‘:"scourmg‘? b ‘
" (@) shearing C By sonel (@)

‘-'(c) spmmng (d). combing: O
SILK

Silk is a fine, sttong, soft and shiny fibre obtained
from silkworms. It is separated from the cocoons
of silkworms. It is made up of protein and is the
strongest natural fibre. Since it is an animal
protein, on burning, it gives the smell of burning
hair. Silk is a costly fibre because of its natural
shining appearance. Silk fibres are converted into
silk yarn that is used for making silk cloth. This silk
clothis then used for making sari and other dresses.

The rearing of silkworms for obtaining silk is
called sericulture. China leads the world in silk

production. Other silk producing countries are
India and Japan.

a Science-7
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Wool industry is an
important source of
livelihood for many people
in our country. The people
who do the job of sorting
(separating) the fleece of

| sheep into fibres of

| different qualities are called

: ‘sorters’.

i The job of sorters is very risky because sometiye,
! they get infected by the bacteria called Bac“lus

L L]

=

A sorter (man) worhng
in wool industry

4 & ol
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anthracis’ that cause a deadly blood disease cajoq | |
Sorter’s disease. This is called occupational dlsease
because the person catches this disease while workmg

i in the mdustry due to the nature of his work. i

il
mom—mm——__H
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Before we discuss the process of obtammg silk Jet
us study thelife cycle of silk moth.

Life Cycle of Silk Moth

1. The female silk moth lays pale yellow eggs
on the leaves of a tree (such as mulberry tree)
[Fig. 3.4 (a)].

2. The worm-like larvae called ’caterpillars’ or
‘silkworms’ [Fig. 3.4 (b)] hatch out from eggsin
about two weeks. The silkworms feed on the
leaves of mulberry tree and grow biggerinsize.
During the larval stage, the silkworms shed
their skin four times while they grow. Silk is

formed in liquid form in the two glands in the
silkworm’s head.

A e S SR e it

3. Now, the silkworm is ready to enter the
next stage of its development called pupa
[Fig. 3.4 (c)]. Each silkworm begins spinning 2
cocoon by moving its head in the same pattern
as that of number eight (8). During these
movements of head, the silkworm secretes silk
in liquid form through the tiny opening in its
head. Liquid silk solidifies on contact with the
air and becomes silk fibre. Within 2-3 days, th®
silkworm covers itself completely with silk
fibres. The silky covering spun by the

,\(‘.lh
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egss of silk moth on larva (caterpillar
mulberry leaves or silkworm)

adult silk moth Silk moth emerges Eteaon
out of cocoon.

Fig. 3.4 Life cycle of a silk moth

silkworm for its protection is called cocoon REARING OF SILKWORMS
[I.?ig. 3.4 (d)]- The. C(:;:oor; is made by the For obtaining silk, silk moths are reared and their
silkworm to protectits developmentas pupa. cocoons are collected to get silk threads.

Wh a (enclosed in cocoon
e en the pupa ( sec 1 €0co ) develops Rearing of silkworms means to look after the
fully to form an adult silk moth, then the . .
. . : silkworms by giving them proper food, shelter
cocoon splits up and a beautiful silk moth
and health care.

comes out [Fig. 3.4 (e) and (f)]. Adult silk moth
1. In a silk farm, female silk moths are kept in

lives only for a few days.
S separate linen bags.
g T ' === 2. EBach female silk 1500 egg
Cut out pictures of the stages of life cycle of a tifne emale silk moth lays 200-500 eggs at a

silkworm. Paste them on a cardboard. Now, cut
them again and jumble them. Now, try to arrange 3. The eggs are kept in perforated cardboard

: them in cycllc form with correct sequence. boxes on bamboo trays under hygienic
' conditions, suitable temperature and humidity.

4. Theeggs are warmed to a suitable temperature
in an incubator (an electrically warmed box
inside which a substance can be kept at a
desired temperature) for the larvae to hatch

A f.%_a}'nculture ‘ (b) plsmculture » fromeggs.
e_nculture i (d) none of these . 5. A perforated sheet of paper is placed over the
hatching box or tray and chopped mulberry

leaves are spread over it. When the larvae
(silkworms or caterpillars) hatch out of
the eggs, they feed on mulberry leaves. They

Science-7 ﬂ
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eat day and night and increase enormously in
size.

6. After 25 to 30 days, the silkworms stop eating
and move to a tiny chamber of bamboo in the
tray to spin cocoons.

N

Small racks or twigs are provided in the trays
to which cocoons get attached.

8. During the period of spinning its cocoon, a
silkworm is transformed into pupa.

From Cocoon to Silk

The process of obtaining silk involves the

following steps (Fig.3.5):

1. Boiling: The cocoons are first boiled in hot
water or treated in ovens to kill the pupa
inside. If the pupa are not killed and allowed to
grow, they will break the cocoon. This will
reduce the length of the silk fibre.

2. Reeling: The process of taking out threads
from the cocoon (for use as silk) is called

- ] f Larvae
Female silk moth | incubator | (sjlkworms

. Throwing: The raw silk is twisted to produce
. Dyeing: Thrown silk is dyed for making

The summary of the whole process of obtaining ?
silk from silk moth s givenbelow: !

feed on mulberry

B/

reeling the silk. Reeling is done in ;pe ;
machines that unwind the threads or ﬁbresa l
silk from the cocoon. "

The fibres of the cocoon are too fine and'
delicate to handle. So, many of them (3-10
filaments) are reeled together to yielq ,
stronger thread called raw silk. The inferjq,
quality silk produced by damaged or waste
cocoons is called spunsilk. ‘

thrown silk. The process is called throwing,
This prevents the silk from splitting into.
individual fibres. )

coloured fabrics. The dyed silk fibres are then
spun into silk threads that are woven into silkfl
cloth by weavers. A

leaves hot water ~ Pupain 'f"“"‘

M Eggs
(in silk farm) 25 Sk hatch M

Silk weaving Coloured
cloth ) silk

dyei throwing ; reeling | el

Fig. 3.5 From silk moth to silk cloth

VARIETIES OF NATURALSILK

The silk yarn (thread) is obtained from the cocoon
of the silk moth. There are varieties of silk moths
that look very different from one another. The silk
yarn (thread) obtained from them is different in
texture (coarse, smooth, shiny, etc.).

1. Mulberry silk moth is the most common silk
moth. The bulk of the world’s silk supply
comes from the mulberry silk moth. The silk
fibre from the cocoon of this moth is soft,

J
a Science-7

. Tassar silkworms mainly feed on Arjun;
. Eri silkworms feed on Castor leaves, They

. Mooga silkworms feed on Som leaves. They

> COCoons e ied in oven ' | cocoon dies.

reeling

lustrous and elastic. It can be dyed in beautiful
colours. |

leaves. They produce tassar silk.
produce abrick red silk called Eri silk.

produce a lustrous golden yellow m00ga silk.
Mooga silkworms are found only in Assam and
nowhere else in the world.
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EXE RC'SES Use Cordova Smart Class Software on the
smart board in class to do these exercises.

1.

A. Tick (') the correct options:

Which of the following is not a natural fibre?

(a) cotton O (b) rayon O () silk O (d) wool

2. Lohiis the breed of :
@cow () (b)sikmoth () (c) sheep () (d)buffalo
3. How many weeks are required for the eggs of silk moth to hatch?
(a) one O (b) two O (c) three O (d) four
4. Sheep are sheared in season.
(a) summer O (b) spring O (c) autumn O (d) winter
5. silkworms mainly feed on Som leaves.
(2) Mulberry O (b) Tassar O (c) Eri O (d) Mooga
6. Which of the following silk is produced when raw silk s twisted?
(3) spun O (b) coloured Q (c) thrown O (d) mooga
Fill in the blanks:
1. Alpacaisgenerally foundin _
2. and fibres are obtained from animals.
3. Silkis obtained from cocoons of
4. Naturalfibres are obtained from and
5. Thepersonwholooks afterthe sheepiscalleda
6. The _ the burrs, the betteris the wool.
7- Theeggsarewarmedtoasuitable temperatureinan
8. Duringthe period of spinning of its cocoon, asilkwormis transformedinto

State whether the following statements are True (T) or False (F). Rewrite the false statements correctly:

1.

2. Theprocess of washing the fieece of sheep toremove dust, dirt, sweat and grease s called shearing.
3.
4.

O O O O O O

Sitkis obtained from cocoons of silkworms.

The rearing of silkworms for obtaining silkis called sericulture.
The damaged or waste cocoons are used to produce raw silk.

Very Short Answer Questions:

1.

N ooV s W

What s the process of removing the burrs from fleece called?

Name any two breeds of sheep foundinIndia.

Name the process of removing hair from the body of asheep.

Name the sheep thatis foundin Gujaratand whose woolis usedin hosiery.
Whatis the process of taking out threads from the cocoon called?

Which country leads the world in silk production?

Name two wool-yielding animals.
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E. ShortAnswer Type-l Questions:
1. Whatismeant by rearing of sheep?
2. Whatarefibres?
3. \%’hydoessheaﬁngnothurtthesheep?
| 4. Whatis meantby scouring?
5. Whatiscocoon?
F. Short Answer Type-1i Questions:
Whatismeantbyselectivebreeding?WhatisitspurpOSE?
2. Whatissilk? How do we get silk from cocoon?
3. (a) Whatarerawsilkandspunsilk? ‘
(b) Onburning silk, it gives out the smell of burning hair. Give reason.
4. \Vlththehe!pofaﬂowchartonly,descn‘bethelifecycleofasilkworm.
5. (a) Whatissorter’s disease? 7
(b) Whyis this disease called occupational disease? : oA ,.
6. (2) Whydowool-yielding animals have a thick coat of hair on theirbodies? ke

| b) Whyis shearing done in summers?

| Y g

I G. Long Answer Questions:

| g

‘ 1. Write the various stepsinvolvedin the production of silk cloth from silk moth.

2. Describe the process of wool production.
1 3. Discussvarious varieties of natural silk.
s J H. HOTS (Higher Order Thinking Skills) Questions:

1. Howisselective breeding advantageous forus?

2. Whyare animal activists against the silk production?
ACTIVITY)

Home Assignment/Group Activity/Project

1. Collect pictures of some animals from which we get wool and
2. Take the maps of India and world. Mark the places on the map where you find animals that provide wol. YOII
| can use different colours to mark the location for different animals that give wool. ;
| 3. Find out (i) How was silk discovered? (i) What is silk route?

Field Visit.: Visit a textile shop. Collect pieces of clothes of various types. Paste them in your scrapbook and mt’ﬂﬁrﬂhr"
the following details for each: (a) The kind of fibre and |

‘ ' _ (b) Origin (plant/animal) 4
GrOL;p Discussion: Discuss with your classmates whether it is fair to rear sheep and chop off their hair for gettig.
woaol. o |

paste them in your scrapbook.
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