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All organisms need to perform certain basic life
processes like nutrition, respiration, growth and

reproduction for their survival. To perform all life
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, vitamins and minerals. These
are called nutrients. The nutrients help organisms
to grow, repair damaged parts of their bodies and
provide energy to carry out life 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-
autotrophicand heterotrophic.

1. Autotrophic Mode of Nutrition

The word ‘auto’ means ‘self’ and ‘troplios” 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.

Use Cordova Smart Class Software on the smart board [n 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 “iefero’ means ‘other’ and “Lrophos’ 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’. The leaves of a plant are green because

i 'a“t =
g

Fig. 1.1 Green plants make their own food.
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they contain tiny green coloured bodies called
chloroplasts. 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

6CO, =+ 61,0

Carbon diovide Water
(trom air)

C,H,0, + 60,
Glucose  Oxygen
(from sail) (food)

Chlorophyll

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 theleaves 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 soit
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

continuons Passage for w

aler
reach the leaves,

and| miner

ﬂ!S tn

The membrane that allows only certa;

to pass through it is called SeMmi-perme.

membrane. The movement of wager m:ll:able
from the region of higher water conccntfatj'ﬁules
the region of lower water concentration 1hrc,:nhm
semi-permeable membrane s calleq 0Smosis Eha
2. Carbon dioxide: Green pl |

dioxide gas from the

photosynthesis. Tiny pores called stomaty
(singular: stoma) (Fig. 1.2) are Present on the
lower surface of the leaves, These pores are
surrounded by guard cells, The guard cells
control the opening and closing of Stomata,
The carbon dioxide gas enters
plant through stomata.

epidermal cells

ants take

the leaves of e

guard cells

~.guard cells
- "_‘1* .,

J

(@) closed stoma
Fig. 1.2 Stomata
3. 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

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 is 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
called cell organelles (e.g., chloroplast) are presentin the cytoplasm.
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Besides leaves, photosynthesis also takes place modified into spines to reduce water loss by
in other green parts of the plant like green transpiration. These plants have thick and
stems and green branches. For example, in fleshy green stems that carry out the process of
desert plants like cactus, the leaves are photosynthesis to make their own food.

o g o

To show that chlorophyll 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 heatalcohol 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.

5@_ variegated leaf does not become

. blue-black
water decolourised leaf (riite:part)

ne— white part

_ — ﬁ ==
=% ] «—tripod |
Bunsen —‘—ﬂ ! ey

_Zih | stand |

] b blue-black
burner JEE, ‘ Ween pan)

(a) Keep the plant  (b) Pluck a (c) Boil it in water.  (d) Boil it in alcohol. (e) Wash the (f) Add iodine solution
in sunlight.  variegated leaf. leaf in cold water. to the leaf.

Fig. 1.3 Chlorophyll is necessary for photosynthesis.
2. Keepthisplantinthe sunlightforafew 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 fromthe leaf by boiling it firstin 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 geta decolourised leaf. Wash the leaf with water again [Fig. 1.3 (c), (d) and (e)).

5. Addafew 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.

G0 U e e 3 Ltk i el e b S e R

You might have observed slimy green patches in  chlorophyll, but they appear
stagnant water bodies like ponds. These patches  dark red in colour (Fig. 1.4). This
- are formed due to the growth of algae. Algae are  is because the red pigment

the simplest of plants. They contain chlorophyll ~ present in them hides the green Fig. 1.4 Leaves of
and thus, are green in colour. They can prepare  colour of the chlorophyll. Such ~ Various colours

their own food by photosynthesis. leaves can also make food by the usual process of
The leaves of some plants, like croton, have photosynthesis.
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: - - 4. Sunlight: Green plants prepa
T T PTNaT W Pare fooq ;
@ Mltiple Ch.ie QUEins B ) presence of sunlight. Chlorophy] pregm g
ent j
Tick () the correct options: the green leaves traps the solar ener T;n
e i 2 g e
1. Green plants are called __- solar energy is converted mtOChemicalener
(a) heterotrophs L) (b) autotrophs O by the process of photosynthesis. The ChEmicg};
* ' a
(c) hydrotrophs O (d) saprophytes O energy is stored in the form of Cﬂrbohy sy
2. Which of the following gases is released during (food)in plants. e
photosynthesis? Leaves of plants grow in different a
i tt
(a) nitrogen O (b) oxygen O . : patterns gq as
~ to absorb maximum sunlight.
(¢) carbondioxide O (d) hydrogen O
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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, bo

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

Caution: Do not heatalcohol directly because it catches fire.

Method: _

1. Take a healthy potted plant and keep it in a dark soom 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. Pluckthiscovered 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. I
this way, you get a decolourised leaf. Wash the leaf with water again [Fig. 1.5 (c), (d) and (e)].

5. Addafewdrops of iodine solution over the colourless leaf and observe [Fig. 1.5 (f)].

iling

leaf portion
exposed to sunlight — water —— alcohol
black paper e Water
| . ¢/ (leaf portion not i \l mn i . b
|5 . '/ exposed to sunlight) m 4 f f‘:’j y PUASERSUmEe
C= L f,‘:cﬁ'r&.f _ ‘T\'&_‘ Lot ﬂE—- tripod
() The plant is kept (b) The plant is e SRSl stand
in a dark room. kept in sunlight. (c) Bail the leaf (d) Boil the leaf in alcohol.

in water.
does not become blue-black

(covered portion does not
contain starch)

dropper
iodine solution

1
decofiourised leaf —— blue-black .
() Add iodine solution  (uncovered portion
(e) Wash the leaf in cold water. to the |eaf. contains starch)

Fig. 1.5 Sunlight is necessary for photosynthesis.

Observation: You find that the part of the leaf covered with a strip of black paper does not turn blue-black
on adding iodine solution while the other parts turn blue-black.

Discussi?n:The -covered partofthe leaf could not get sunli ght, hence no starch is formed in this part.
Conclusion: This shows that sunlight is needed for making starch, i.e., sunlight is necessary fof

photosynthesis.
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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
madeby plants.

3. Oxygen, whichis 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.

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

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,
as they arerich 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, fruits and 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. This s 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 noleaves.

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

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.

. M
- hyind ped e

Tick () the correct options:

13

1. The chlorophyll traps the solar energy and
energy.

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

i 2. Which of the following is a saprophyte?

O (b) coral root O
O (d) all of these O

converts it into

(@) mechanical

f (c) 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
be totally or partially
dependent upon the
host. Cuscuta is a total
parasite (Fig. 1.7).

Uil -

Fig. 1.7 Cuscuta (total
parasite)

A few fungiand bacteria are alsg tota] Parac
" . Sltgs'

Some plants, like
mistletoe, are partial
parasites. Mistletoe
plant has green leaves.
These green leaves
make their own food.
But this plant receives DRI
water and minerals Fig. 1.8 Mistleﬁ 2%
from the host plant (on (partial Parasite)e
which it grows) to make its own foog (Fig. 1 8

Tihfmlk ]

Mosquitoes, bed hUES, Iinl:"e_.ahnd'
leeches suck our blood. Are they alsy

la parasites? 3
o

3. Symbiosis

Lichens are the most amazing form of life. A chen
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, (3 VRS
the plants provide Fig. 1.10 Root nodules in
food and shelter to the leguminous plants
Rhizobium bacteria. So,

both organisms benefit each other.

-
a

Fig. 1.9 Lichens
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SPECIALMODE OF NUTRITION

A few plants feed on insects tor fulfilling their
nitrogen requirement. Such insect-eating plants
are called insectivorous plants. Pitcher plant,
Utricularia, venus flvtrap and Drosera are some
insectivorous plants. They 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
to form a pitcher-like
structure. The apex of
the leaf is modified 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

&' leal
4+— modiived
into pitcher

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

EXERCISES

1. Rhizobium bacteria live in the root nodules of

A. Tick(y)thecorrectoptions:

r _
Scllfl:e?: alternation with other crop plants to

The insect is digested by the digestive juices
secreted inthe 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.

|
—————

o
' Farmers grow leguminous cops in

‘o

A In Life J . maintain the fertility of soil.

~=

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

plant.

(a) wheat O (b) rice O (c) barley O (d) pea :/“
2. Plantsstorefoodas

(@) cellulose ()  (b)sugar () (@sglucose () (d)starch &
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 () (c)saprophytic () (d)autotrophic O

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

Q
O

(a)semi-permeable
(c) partially-permeable

6. Wekeep healthy potted plantinadarkroomforsome days to

O

(a)decolourise O (b) defragment

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

(a)fats (b) protein

O O

membrane.

(b) completely permeable O

(d) osmotic O
theleaves.

(¢) destarch O (d)deprotein O

(<) glucose _O (d)starch O
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. Fillin the 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
. The roots of saprophytes contain organisms called

AL S

. 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 of th
plant.

5. Whatare the two main modes of nutritionin plants?

6. Namethegreenpigment presentinthe leaves.

7. Inwhichform, do plants need nitrogen?

Short Answer Type-l Questions:
i
2
3

Bow o

Whatare autotrophs? :
. Whyis Cuscuta called parasite?
. Whatis nutrition?
4. Whydosome plantsfeed oninsects?
5. Definephotosynthesis.
Short Answer Type-11 Questions:
1. How can you test the presence of starch in a leaf? Wh
turnblue-black onaddingiodine solution?
Whatis saprotrophic mode of nutrition? Give one example,
How does the pitcher planttrap its food?
4. Algaeandfungilive togetherinlichens.
(a) Whatis this association called?
5- Discuss theimportance of photosynthesis.
Long Answer Questions:
1. Writeanexperiment to show that sunli
2. Howdo Rhizobium bacteriaand e

at do you conclude when white patches do not

(b)What value dowelearn from this associationinnature?

ghtisnecessary for photosynthesis.
guminous plants help each otherin survival?

d HOTS(HigherOrderThinkingSkills)Questions:

8 WhatwillhappenifplantIeavesaredevoidofstomata?
2 Wha’cwillhappenifalltheplantsglisappearfromtheearth?

- Practical Skill Based Question:

Home Assignment/Group Activity/Pro

d

atures (root, stem, leaves, habitat) of each plantin yournotebook—
Field Visit
1.

Group Discussion: Discuss in the class: '

How canwe obtain a decolourised leaf?

CTIVITY: |

Ject: Compare a small green plant, like tomato or tulsi, with a pitcher plantanda
odder plant. Observe carefully and note the fe

Visita greenhouse. Observe how plants are grown there. How is light, water and carbon dioxide regulated there?

Modes of nutrition in plants seen around the school’ I
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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 or indirectly.

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 utilisation in 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.

2. Ruminants: Ruminating

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.

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 m
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cilia pushes the food particles along with the
water current intoits body.

4. Insects: The mouth parts of insects such as
butterflies, houseflies, 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 withastraw ( Fig. 2.2).

head of
buttedly antenna

teeding tube

feading tube

at rest flower

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

. Multiple Choice Questions (MCQs)

Tick (V) the correct options:

1. The process of nutrition in animals has

. ________ mainsteps. ;

(@) three (b) four O
(c) five : O (d) six O

2. The process by which the food is taken inside
the body is called

’ _(a): assimilation (b) a'bsor]-:ction .
' (c) digestion . (d) ingestion -

— : !

-y

e T ep— =

' DOYOUKNOW 2 i

A starfish feeds on
animals that are

1‘
\"'1 o

NUTRITION IN HUMANS

We take in food through the mouth,
utilise it. The undigested parts of the ;3951
expelled from the body. The food Passes |
long muscular canal called aliment,

ang
00g arg

hr
OUB]] a
fana]

digestive tract. The alimentary canga| begins o
]

buccal cavity and endsatthe anus,
Thealimentary canal consists of followip, Borgan, .
Buccal cavity or oral cavity

Oesophagus or foodpipe

Stomach

Small intestine

Largeintestine ending at the rectum

Anus

The inner walls of stomach, small intestine and
various glands such as salivary glands, liver ang
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.

v G e T B e

‘Digestive system in humans

Digestive tract

= o )

m Science-7

i covered with hard shells ]

i of calcium carbonate, i >

E After opening the shell, g::gcrrgll ::::::tl;’ insts':::ilrhe

: the starfish takes out its ' i Y

i stomach through the starfish Stomach

i mouth to eat the soft animals. Then, the . Y

: stomach goes back into the body and Ogsophagas amey
1 food is digested slowly. E or food pipe. 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
cavity 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 (four in
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 tem porary set of
teeth grow when the child is in the age group of 6
months to 8 years. This set 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
lower jaw (Fig. 2.4).

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

-|_. i T

b | Fj

incisor canine premolar molar
incisors

S premolars &

molars

Flg 24 A permanent set of teeth of humans

TOOTH DECAY

When we eat food, small bits of it get stuck
between our teeth. Sometimes, these bits of
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 tl'le¥
saliva, and form a thin sticky layer called
plaque on the surface of teeth. This plaque, 1f:
not removed by brushing, forms acids with.

1

[eigar present in the foad These acids affect thea

B e ik S o 4
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tooth enamel. It causes holes or cay
“enamel. This is called tooth decay.

T we
" As a result, the nerves and the blood vesse _
any cold or hot

ese exposed |

ities in the

ls in

the pulp get exposed. Whu‘n
‘thing comes in contact with th
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

infected |
root

(a) tooth decay spreads  (b) bacteria reach the base of the |
 to the pulp; severe tooth causing unbearable pain;
L toothache tooth may have to be removed

Tooth decay
- We can prevent tooth decay by the foliowing ways:
(i) We should avoid eating too many sweets,
! ice creams and chocolates.

'(ii) We must brush our teeth at least twice a
| day— in the morning and at night, before
going to the bed.

(i) We must floss our teeth every day. A
| dental floss is a special strong thread that
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. !

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). The tongue
also helps us speak,

u Science-7

Sweat
the tongyq
(c) Salivary glands: The salivary glang
saliva. The saliva contains an -
substance that helps chemical chap,
more quickly) called amylage,
converts the starch present in the food iy
sugars. Saliva also makes the fooq Wet ang
slimy so that it can be easily swalloweq,

To test the action of saliva on starch

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

Method:

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.

Fig. 2.5 Different taste areas of

pmdllte
Zyme (,
ge happel.\
Am)’]ase

Potato,

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 tum
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)].

———— iodine
solution

pieces of boiled

pieces of
and chewed potato

boi -
@ oiled potato

(b)
Fig. 2.6 Effect of saliva on starch
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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.

ERPESE T T B .2 30 SR e A N B T A s A

2. Pharynxand 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
stomach

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

[ NOTT o2 4 M— .

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

e

o e e e e

| iy ey e et bttty et

|

I — -
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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 to act.

(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 (acdic medium)

. proteins » peptones

b o © . inthestomach ™ .
Consequently, the food gets converted into a partially
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 somewonderful observations.

Science-7 ﬂ
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He found that the stomach churns the food, The wall
of stomach secretes certain gastric julces thathelpin
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
getsdissolved and digested.

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

fEmEmasEEl s . L5

DOYOUKNOW & b .

Sometimes, we vomil the food. This happens when ﬂ
our stomach rejects the food we have eaten. The
antbi-peristaltic movements of the stomach wall and
the oesophagus push the food up to the oesophagus. :i

4. Smallintestine

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
tongue

oesophagus

stomach

gall bladder pancreas
large
intestine

common

bile duct

small
intestine

rectum 4+— anus

Fig. 2.8 Human digestive system

m Science-7

intestine receives secretions from twq glan
and pancreas, through a common dyg.
of the small intestine also secretes digest
called intestinal juices,

dsr H?Q.t f
The vy

ive juice
Here, the pnrlinlly digested food gets
pancreatic juice, bilejuice and intestina

process of digestion completes in
intestine.

l iUices,'[h“!
the smy

(a) Liver: The liver is a reddish-brown gland—'.
situated in the upper part of the abdmm_.]-“)n
the right side. Tt is the largest gland jp the
body. It secretes bile juice that is storeq in 3
sac called the gall bladder (located near the
liver). Bile juice helps in the digestion of
Fats are present as big droplets in the fgoq
because of which they cannot be digesteq
easily. Bile juice breaks these big droplets of
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 smal
intestine. The process of digestion that starts
in the mouth, is completed in the small
intestine. The enzymes in the intestinal juicés
act upon the partially-digested food and
convertitinto simple, soluble substances.

Asaresult,
(i) The carbohydrates get broken into glucose:

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

(iii) The proteins get broken into amino acids:

et il o= s ST 1) .’.}

e R T i ntestinal e o R
.t. Carbohydrates - '-mmsmah i:nltlft:e i Gl-“.. \ j
{(partially digested) =TT L e

—

Scanned with CamScanner



A lm stinal juice
Fﬂts : - i L

(small droplets

» Fatty acids

in small intestine
y in small infestin and glycerol

Intestinal juice
~——®» Amino aclds

Proteins v
in umall mtestine

(partially digested)

Tovouknow 2}
“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.

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

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 a network of
thin and small blood vessels called capillaries
close toits 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.

| ..ao. o'ahz" |
muscamf

Fig. 2.9 Villi as seen under the microscope

R T R I———————

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.

e

| DOYOUKNOW 2 b _

Sometimes, an infection, food poisoning OYT?
indigestion results in diarrhoea. Diarrhoea is an ';.
infection of the intestine and involves passage of Ir
watery stool very frequently. This leads to the loss of il
water and useful salts from the body and can cause !
dehydration. It can be fatal under severe conditions. E
i 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). ,|
[ — : x

P

I
|
|
!
|
I
1
|
I
1
1
1
|
1
1
|
1
1
1
i
1
[
|
1
1
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Egestion of Undigested Food

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 process is called
egesticm

-
_______________________

i animals, for example, tapeworm lives in the human

l Some organisms live 1n the dlgeshve system of other
|intestine,

Science-7 ﬂ
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hé‘ We should include roughage in our
(Science |  diet as it helps the food move through
\InLife / ~the digestive system, In bowel

sl movements and prevents constipation.

Tick (/) the correct options:

1. Bilejuice helps in the digestion of
(c) fats

i (a) glucose
(c) fats

Multiple Choice'Questions (MCQs) 4#

(a) carbohydrates O (b) proteins O

O (d) minerals O

2. The carbohydrates get broken down into

O (b) starch O
O (d) sucrose O

i

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 painfu!

- 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
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 |
Amoeba eats tiny microscopic plants and anj,
as food, that float on water in which it liveg W];h
an Amocba finds a suitable organism, jt p,
out two pseudopodia around the Organj,
Gradually, the tips of the pseudopodia fyg, Wiy
eachother.

As a result, the food is engulfed along with aliy
surrounding water to form a food vacuole insid,

[Fig.2.10(a)].

pseLidopole,a s fond ‘-’acl'f.!,—l? 3
food ‘ -f
Amoeba
vacuole
cell membrane
nucleus
Digested food (a) ingestion (b) digestion
difffuses cl)ut Undigested ot
of vacuole. thrown gt

(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 &
absorbed directly into the cytoplasm [Fig. 210(¢)

4. Assimilation

The digested food absorbed by the cy'hcuplfsﬁﬂ‘E
stored or utilised for its growth, developmen
multiplication and release of energy [Fig. 210 (@!
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5. Egestion

The undigested foad geti collected Inslde the
vacuole. The cell membrane ruplures at any place
and the undigested food is thrown outside (he
body by the vacuole [Fip, 2,10 ()],

NUTRITION IN RUMINANTS

Certain grass-cating animals, nuch as cows,
buffaloes, deer and sheep, quickly chew the food,
‘mixitwithsaliva and swallow, Do you know why?
Carnivores eal these grass-eating animals as thelr

food, To avoid being caught by carnivores, AT
ealing animals quickly eal their food. They then
move Lo a safer place and bring (he 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, itis partjally
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

oesophagus

(iii) omasum

‘T'f‘i

l :
\ i i compound

Fig. 2.12 Digestive system of a ruminant

chewing, After thorough cheving and m ixing with
thesallva, the rechevred food s swallovied again. 1t
naow, bypasses the first two chambers and enters
the third and the smallest chamber, the omasum.,
Here, Itis broken down 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 passes into the small intestine, Here, the
absorption of the food takes place. The undigested
food passes through the large intestine and s
removed from the body (Fig, 2.12),

oesophagus

reticulum
omasum

abomasum

toy small (true stornach)

intestine
Fig. 2.11 Stornach 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.

small intestine

(i) rumen

large
intestine

stomach

"
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EXERC'SES Use Cordova Smart Class Software on th,
smart hoard in class ta do these exercises
A. Tick(v)thecorrectoptions:

1. Whichofthefollowingis notatype of teeth?

(a) incisor C\ (b) canine CJ (c) anus (:) (d)molar C
2. Theprocer.sof'absorptlonoccursin

(a)smallintestine kj (b)largeintestine C\) (c)stomach () (d)pancreas (‘;
3. Bilejuiceisstoredin

(a) pancreas O (b)gallbladder () (©) liver () (d)stomach C
4. Compoundstomachisfoundin .

(a) humans O (b)Amoeba O (¢) ruminants O (d) rat O
5. Permanentteethare innumber.

(a) 32 O ()34 O ©2w O (@2 O
6. Whenafewdropsofiodine solutionareaddedtoa boiled potato, itturns -

(a) green () (b)yellow () () blue () (d)blue-black O

7. Food poisoning orindigestionresultsin .
(a) constipation O (b) stomachulcers O (c) diarrhoea O (d) skindisease
8. Proboscisispresentin :
(3) insects O (b) humans O (¢) ruminants O (d)bacteria

B. Fillintheblanks:

O O

1. Themucus protects theinnerlining of the
2. Theinnerwall of the smallintestine has folds called
3. Thesalivacontainsanenzyme, ,thatbreaks down thestarch.
4. The processinwhichthe undigested foodis removed fromthe body is called
5. Thetongue pushesthe chewed foodinto ashort musculartube called the
6. Theproteins get brokeninto -
7. The is the longest part of the alimentary canal.
8. Constipationandstomachulcersare disorders.
C. Matchthefollowing:
ColumnA ColumnB
1. Liver (a) Cilla
2. L i i
argeintestine (b) pseudopodia
3. Paramecium = - .
(c) bilejuicesecretion
4. Amoeba s
. (d) tearingteeth
5. Canines
(e) absorptionofwater

D. VeryShort Answer Questions:
1. Nametwo differenttastes that can be detected by ourtongue

m Science-7
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Mame the cutting teeth,

What Isthe pushing down of food by the walls of oesophagus called?
Givethename of largest gland of our bod Y, "

MName the widest part of the alimentary canal,

Hamethehardest substancein the human body.

Whatdosalivary glands secrete?

Whereare gastric glands present?

Short Answer Type-| Questions:

1. Whatisthe function of sallva?

Whatis mechanical digestion?

Whatis chyme?

Whiathappens to the undigested food in the body?

What do youunderstand by the term assimilation?

. Whereisliverlocated? Giveits function.

Short Answer Type-11 Questions:

Why cannot we breathe and swallow at the same time?

Inwhat substances carbohydrates, proteins and fats get converted Into after digestion?
Whatarethe functions performed by tongue?

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

5. Different types of teeth in our jaws have different functions, but they all work together to chew the
food.

(2) Discuss the functions of each type of tooth.

(b) Whatdo we learn from our teeth that have different functions?
Long Answer Questions:
1. EBrieflydescribe nutritionin Amoebawiththe help of labelled dlagrams.
2. Describethe process of digestionin ruminants.
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 fodine is added in (a) pleces of boiled potato and (b) bolled and chewed
potato? Give reason.

SIS

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

(a) Impartance 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 a

Scanned with CamScanner

gy ung‘
\

— i ——

e et T ——————

S T ST ———

T I e W ™ g T

]
-
I



g

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

processing of animal fibres to fabric,

different chemicals,

ANIMALFIBRES

Wool and silk are animal fibres. They are made up
of proteins. We get wool from fur (hair) of sheep,
angora goat, yak, rabbit, camel, lama and alpaca

e

=
3

() Hama
T e -"‘*??'3
- N ] 4 -~ e i

4

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

‘Yak wool is common in Tibet and Ladakh,

' Mohair is obtained from Angora goats, fourld!
(in hilly regions like Jammu and Kashmir, ]
‘Pashmina shawls are made from the soft under
fur of Kashmiri goat. !

|

}

Science-7

Use Cordova Smart Class Software on the smart hoard in class 1o observe various type; of fibyreng and g
L]

(Llama and alpaca are found in S, Ani

aiiee s , Cricy
(Fig. 3.1). The body of these animals i5 Covoreq), '
4 e LT
thick coat of haircalled fleece. The flee '

| - € Heece i formeg
by two lypes of fibres of the hairy skin o e
which are (i) soflt under hair close to skin ﬂrlvl
(it) coarse beard hair. The fine hair are ygeq o
making wool. Silk is obtained from cocoops "
silkworms.

WooL

Wool is present as a thick coat of hair on the body
of the wool-yielding animals. Air gets trapped iy
the spaces between the wool fibres. Since, air is ;
bad conductor of heat, it does not allow the body
heal to escape and keeps the body warm. Thatis
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 hilly
regions of Jammu and Kashmir, Himacha
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 F-"]""d:
shepherd. Sheep are herbivores and mainly
grass and leaves. So, shepherds !
sheep to open grasslands for grazing. AP:‘I e @
grazing grass, the sheep are also fed a-mlet e
pulses, corn, jowar and oil cakes (mateml Ierc‘ :
taking out oil from seeds). In winters, sheep:;' der
indoors and fed on leaves, grains and dryfo

._.‘.-r.!\\“\‘m\i
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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

i SRV

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 Jayer 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

I LT MR NS ) -4

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 speaa]
! hormones so that their fleece can be easily peeled off
unthout 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 waterina 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)].

Flg 3.3 (b) Scourmg
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 orbroken pieces is called sorting.

Science-7 ﬂ
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Step4: 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
aredyed 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 intowoollen cloth.

_Multiple Chmce Questlons (MCQs

'I&r.k (v) the correct options:

1 Whlch of the follomng is not a wool—)neldmg‘
ammal? :

% -(a) sheep ('b) angora goat .

_:—:‘-."(c) yak (d) cow -

S _.W}uch of. the followmg 1S the next process after
_'_-.'__'.scounng'-’ &

o ® shearing - @ o) e @

\

SILK

Silk is a fine, strong, 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
clothisthen used for making sariand 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.

m Science-7

._ (d). combing -
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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’.

The job of sorters is very risky because SOrfetimes
they get infected by the bacteria called Bacﬂlus |
anthracis’ that cause a deadly blood disease cajp af
Sorter’s disease. This is called occupational dJSEase-
! because the person catches this disease while WOrkmg '
in the industry due to the nature of his work. 0

R L TR e R e —
Mo P T - i

rl
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A sorter (man) wurkmg
in wool mdustry

mmEme oty

e
—_——

pepeas

Before we discuss the process of obtaining silk Je
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.

3. Now, the silkworm is ready to enter the
next stage of its development called pupa
[Fig. 3.4 (c)]. Each silkworm begins spinning
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 ifs
head. Liquid silk solidifies on contact with the
air and becomes silk fibre, Within 2-3 days, the
silkworm covers itself completely with si¥
fibres. The silky covering spun by e
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eggs of silk moth on
mulberry leaves

adult silk moth

larva (caterpillar
or silkworm)

Silk moth emerges

cocoon

out of cocoon.

Fig. 3.4 Life cycle of a silk moth

silkworm for its protection is called cocoon
[Fig. 3.4 (d)]. The cocoon is made by the
silkworm to protectits development as pupa.

4. When the pupa (enclosed in cocoon) develops
fully to form an adult silk moth, then the
cocoon splits up and a beautiful silk moth
comes out [Fig. 3.4 () and (f)]. Adult silk moth

lives only fora few days.

Cut out pictures of the stages of life cycle of a
silkworm. Paste them on a cardboard. Now, cut
them again and jumble them. Now, try to arrange
them in cycllc form with correct sequence.

. (b) pma@hﬂe

)'_' ”}Eﬂtulture . (d) none of these (") .

REARING OF SILKWORMS

For obtaining silk, silk moths are reared and their
cocoons are collected to getsilk threads.

Rearing of silkworms means to look after the

silkworms by giving them proper food, shelter

and health care.

1. In a silk farm, female silk moths are kept in
separate linen bags.

2. Each female silk moth lays 200-500 eggs at a
time.
3. The eggs are kept in perforated cardboard

boxes on bamboo trays under hygienic
conditions, suitable temperature and humidity.

4. The eggs 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
fromeggs.

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.

7. 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 thesilk fibre.

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

: ) ( Larvae [
Femnale silk moth | incubator (silkworms

. 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 mothis givenbelow: ;

feed on mulberry

e mumuml%

reeling the silk. Reeling is done in Speqi
machines that unwind the threads or ﬁbr:]a :
silk from the cocoon. o

The fibres of the cocoon are too fine apq’
delicate to handle. So, many of them (3-10 fip,
filaments) are reeled together to yielq ,
stronger thread called raw silk. The infen'or'
quality silk produced by damaged or wastg
cocoonsis called spun silk.

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 silk
clothby weavers. :

leaves hot water | Pupain

v

(in silk farm) L_:E‘Es__i hatch Lo‘rc_awr—__,pmaﬁ)‘

Silk weaving CO'OUI‘Ed
anin DR

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,

a Science-7

: throwing
dyeing | Thrown |

. Tassar silkworms mainly feed on Arjut:
. Eri silkworms feed on Castor leaves. They

. Mooga silkworms feed on Som leaves. They

Cocoons [—esiedin oven | cocoon dies..

reeling

reeling

A

Raw silk

silk

Justrous 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 mooga silk.
Mooga silkworms are found only in Assam and
nowhere else in the world.

v .'1
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EXERCI SES Use Cordova Smart Class Software on the
smart board in class to do these exercises,
1. Which of the following is not a natural fibre?

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

2. Lohiis the breed of

(a) cow O (b) silk moth O (c) sheep O (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

A. Tick (v) the correct options:

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 () Eri O (d) Mooga

6. Which of the following silk is produced when raw silk is twisted?

@spun () (b) coloured () @thrown ()  (d)mooga

O O O O O O

Fill in the blanks:

1. Alpacaisgenerally foundin

2. and fibres are obtained from animals.

3. Silkis obtained from cocoons of

4. Naturalfibresare obtained from and

5. Thepersonwholooksafterthesheepiscalleda

6. The the burrs, the betteris the wool.

7. Theeggsarewarmed to asuitable temperatureinan

8. Duringthe period of spinning of its cocoon, a silkkwormis transformedinto

State whether the following statements are True (T) or False (F). Rewrite the false statements correctly:
1. Sitkis obtained from cocoons of silkworms.

2. Theprocess of washing the fieece of sheep toremove dust, dirt, sweat and grease is called shearing.
3. Therearing of silkworms for obtaining silkis called sericulture. I
4. Thedamaged orwaste cocoonsare used to produce rawsilk.

Very Short Answer Questions:

-—

Whatis the process of removing the burrs fromfleece called?

Name any two breeds of sheep found in India.

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

Name the sheep thatis foundin Gujaratand whose woolis used in hosiery.
What s the process of taking out threads from the cocoon called?

Which country leads the world in silk production?

Name two wool-yielding animals.

N o s W
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E. ShortAnswer Type-l Questions:
1. Whatismeantbyrearing of sheep?
2. Whatarefibres?
?
3. Whydoesshearing not hurt the sheep:
4. Whatis meant by scouring?
5. Whatiscocoon?
F. Short Answer Type-ll Questions: ,
: se?
1. Whatismeant by selective breeding? Whatisits purpo
2. Whatissilk? How dowe get silk from cocoon?
i ilk?
3. (3) Whatarerawsilkand spunsi | o
(b) Onbuming silk, it gives out the smell of burning hair. Gwe-reason.
4. Withthehelp of aflow chart only, describe thelife cycle of asilkworm.
5. (2) Whatissorter’sdisease?
(b) Why s this disease called occupational disease?
i i iac?
6. (2a) Whydowool-yielding animals have a thick coat of hair on their bodies?

(b) Whyis shearing done in summers?
G. Long Answer Questions:
1. Write the various stepsinvolvedin the production of silk cloth from silk moth.

2. Describe the process of wool production. -

3. Discuss various varieties of natural silk.
H. HOTS (Higher Order Thinking Skills) Questions:
1. Howisselective breedingadvantageous for us?
2. Whyareanimalactivists against the silk production?

. ¥ i ! "
Home Assignment/Group Activity/Project i
1. Collect pictures of some animals from which we get wool and

2. Take the maps of India and world. Mark the
can use different colours to mark the location

paste them in your scrapbook.

Places on the map where you find animals that provide wool. Yau,
for different animals that give wool. :
3. Find out (i) How was silk discovered? (ii) What is silk route?

Field Visit: Visit a textile shop. Collect
the following details for each: (a) The k

o

pieces of clothes of various types. Paste them in your scrapbook and mfﬂﬁ""‘l'
ind of fibre and (b) Origin (plant/animal)

your classmates whether it is fair to rear sheep and chop off their hair qu_gﬂlﬂ!._f
wool.
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