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UNIT - IV

HETEROTROPHIC NUTRITION

Introductions:

In our previous unit, we learnt how plants manufacture
organic food'(carbohydrates) from simple inorganic substances
such as Carbondioxide and water, the different steps involved
in this process of manufacture-of food by plants, etc. We have
understood tha; only green piants and certain chemosynthetic
bacteria have the ability to manufacture their own food. Think
of the different organisms, including human beings, that are
present in our environments cats, dogs, cows, mosquitoes, bed-
bugs, bacteria which are not chemosynthetic, fungi (which are
non-green plants) that grow on exposed bread and fruits, etc.
OH! so many organisms, All these organisms require food,viz.,
carbohydrates, fats, proteins for their growth and development,
Do you have any idea as to how these organisms obtain their
food? You may not., It does not matter. By the end of this
unit you will be in a position to have a clear understanding
of suchfphenomena. More specificélly,in this unit. you would

seek answers to the following questions.

How do animals and certain non-green plants meet their

food requirement?
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- How can they be classified into different groups
according to their mode of feeding, type of food
they takesetc.?

- How certain plants feed on other animals to obtain

€

their food?

All animals, being deprived of the ability to manuface
ture their own food, have to depend on other living organisms
for their food. Consider the example of human beings. Think.
of the different foodstuffs you take daily. You may be taking
foodstuffs 1ike rice, potéto, milk, egg, meat,chapatisetc.,
which contain carbohydrates, proteins aﬁd fats. Consiﬁer the
example, 'white of an egg'. You know that it consists almost
entirely of protein. Yet,this protein Jjust as it is, can
neither replace the proteins in your body nor supply you with
energy which would enable you to carry on different activities.
There are two main reasons as to why it camnot. One, the
egg protein is different from any protein in your body. Two,
there is no way by which the egg white can get into your body
cells, because it does not dissolve in water and hence it
cannot be carried by your blood. Hence, as a first step, it
would have to be digested, that is, it would have to be
changed into simpler substances that would dissolve in water
before the protoplasm of the cells could make use of it. Like=-

wise, carbohydrates and’'fats are to be broken down into simpler
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substances like simple sugar (glucose) and fatty acids,
before the cells could make use of it. Here arise the ques-

tions likes

- Where does this breaking down of different food
substances into simpler substances take place in
the body?

- How different foodstuffs are broken down into simpler

and diffusible form?

- How does this digested food is absorbed by the cells
of the body?

We will be finding answers to these Questions in the
course of this Unit,viz., Heterotrophic Nutrition. You will
be learning this Unit in the same way as you have learnt the
topic '"Protoplasm and its Composition', that is, through small

frames, I hope you enjoy this Unit too.
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Unit - IV3(Heterotrophic Nutrition)

Approach ¢ Inductive PLM

1. Let us recall what we have studied in our
previous sub-unit. We studied that green plants
and certain bactefia, namelyychemosynthetic
and photosynthetic bacteria have the ability
to manufacture their own food. In other words,
these organisms nourish themselves.

This type of nutrition which is self-
nourishing in nature is called

nutrition.

autotro- 2. You are right. This type of nutrition
phic - which is self-nourishing in nature is called
as autotrophic nutrition. The organisms which
nourish themselves by manufacturing their
own food are called as self-nourishers,
or in other words, they are called as

autotrophs 3. You are correct., Organisms which meet &

- requirement of food (that is requirement of
carbohydrates, fats and proteins) by manu-
facturing it are called as autotrophs.

Think of the food requirement of animals.
They also require carbohydrates, fats;
proteins, minerals etc., for various life
activities., It means, the food requirement
of plants and animals-:are .
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same

b,

in them.

You are perfectly correct, Plants and
animals do not differ as far as their food
requirements are concerned. You already
know that green plants and certain bacteria,
namely, chemosynthetic and photosynthetic
bacteria meet their food reguirement by
manufacturing their own food. But what about
plants which are non-green? We shall take.
the example of fungi with which you are all
familiar. They do not pessess chlorophyll

Since fungi do not have chlorophyll in

.them, they ¢ t manufacture their own

food,

cannot

5.

Like fungi, there are many other plants,
for example, the plant called Cuscuta,
bacteria etc., which do net possess
chlorophyll.

Since, these plants do not possess
chlorophyll in them, they also ca manu-
facture their own foqd.

cannot

6.

Now we shall consider the other Kingdom
of living organisms, namely, the animal
kingdom. All of you know that animals do not
possess chlorophyll,

It is because of this lack of chloro-
phyll in their cells, animals ________ manu-
facture their\own food like that of green

plants.
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cannot

7.

Now we know that animals and non-green
plants do not have the capacity to manufac-
ture their own food, which is due to lack
of chlorophyll in their cells.

Since they do nct have the capacity to
manmufacture their own food, we can say that
they are not a hs,

autotrophs

8.

You are right. They are not autotrophs.
Then the question is, how do they meet
their food requirement? Let us take one
example, namely, that of cat. You know that
it feeds on rats and milk,

In other words, we can say that cats are
de nts on other animals for their food.

dependents

9.

We shall consider another example,
namely, that of Cow. This animal, as you
know feeds on grass, small plants etc.

S0, we can say that animals like . cow,
buffalo etc., are on plants for
their food,

dependents

10.

So far, we have considered animals
feeding on living organisms. Now we shall
take one example namely that of hawk which

feeds on the flesh of living or dead animals.

It is same as saying that hawks
on the flesh of living or dead animals for
its food.
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depend

M.

Now we shall consider the plant king-
dom and understend how non-grecn plants meet
their food recuirement. Tezke the example of
bacteria (other thagn photosynthetic and
chemosynthetic) which feed on the foodstuffs
in our mouth,and similarly that of fungi
which are non-green plants feeding on dead
and decaying organisms.

In other words, we can say that non-
green plants on other organisms,
whether living, dead or decaying, for their
food.

depend

12.

From the earlier frames about animals
and non-green plants, what can we conclude
about their meeting of food requirement?

We can conclude that organisms (animals
and non-green plants) which do not have the
capacity to manufacture their own food

on other organisms for their food.

depend

13.

You are correct. All animals and non-
green plants (other than chemosynthetic and
photosynthetic bacteria) depend on other
organisms (some on living, and some on dead
and decaying) for their food, since they
cannot manufacture their own food.

Hence, we can say that they are not
phs, or we call them as non-autotrophs



autotrophs 14, I hope, by this time you are clear about
autotrophs and non-sutotrophs., Think as to
how they differ from each other,

Autotrophs are In t for their
food, whereas, non-autotrophs, namely,
animals and non-green plants are
for their food.

Independent, 15. Good, auteotrophs are independent for
dependant . :
their food, whereas, non-autotrophs are
dependent for their food. We know that some
of the non-autotrophs depend on living orga=-
nisms for food, some on dead organisms, and

some on dead and decaylng organisms,

That means non-autotrophs depend on
sources of food.

different 16. You are right. Non-autotrophs depend on
different sources of food. Hence, they are
also called as Heterotrophs. (Hetero means
different and trophs means food).

So, the organisms which depend on other
sources of food whether living, dead or

decaying are called as .

Hetero=- 17 And, this type of nutritien, wherein,
trophs living organisms depend on other organisms
whether living, dead or decaying is called
as Heterotrophic nutrition.

So, type of nutrition is a
type of nutrition, wherein, living organisms
obtain their food from different sources

whether living, or dead and decaying.



hetero-
trophic

Assigoment - 4

To make sure that you have understood the

concept, you may answer the following questions,

1 What is Heterotrophic nutrition?

2 How do Heterotrophic and Autotrophic nutri-

tion differ from each other?
3. Give three examplés of Heterotrophs.
Activity

Prepare a list of Heterotrophic organisms

seen in your environment. Write one or two sentences

about the type of food they take.

For a minute, you glance at the list of heterotrophs
you have prepared. Among the organisms in the list, you may
find that some are plants and some are animals. Among the
animals, some may feed on the flesh of other animals, some on
plants, some on dead and decaying organisms, and some may
infect the healthy living organisms and absorb foédgétc. Now
you think of a way by which these can be classified. TWrite

your classification in a separate sheet of paper and proceed

with the frames.
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18.

Let us take the examples of Cats, dogs,
human beings, cows etc. You know‘that, they
are all heterotrophs.

In other words, we can say'that they
on other organisms for their food.

depend

19.

You are right. Now you think as to how
these animals like Cats, dogs etc., nourish
themselves., Let us take the specific example
of Cats. You know that cats first kill rats
and eat the flesh, or ingest it. The food that
is thus taken in is digested in the stomach.
The digested food is utilized for various
life activities.

Like cats, dogs also first 1 ts
foed, then dig ts it in stomach and thus
meet their food requirements.

ingests,
digests

20.

We shall consider our own case that is
of human beings. We take many foodstuffs.

But, all these foodstuffs are first
, and then in the stomach,
and thus it is utilized for various activities.

ingested,
digested.

21,

Like cats and dogs, there are so many
different kinds of animals surrounding us.
Think of the different_ways by which they
nourish themselves. Can we conclude anything
with regard to the way they nourish?

i

We can conclude that almest all animals
first the food, and then it in
their body and thus they meet the food
requirement.
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ingests,
digests

22,

You are right, Since almost all animals
nourish themselves in this way, that is
ingesting the solid food, digesting it and
absorbing it, we can say " that this is animal
mode of feeding.

So, the type of feeding, wherein, the
solid food is first ingested, digested in
the body, and then absorbed can be called
as mode of feeding, since it is seen
mostly in animals. )

animal

23.

. S50 far, we have tried to understsnd
something about animal mode of feeding. Now
let us try to understand sbout certain
plants, which nourish themselves like
animals. Recall what you have studied about
insectivorous plants in your sixth standard.
You know that these are green-plants and
possess chlorophyll.

Since, these insectivorous plants possess
chlorophyll, they are able to manufacture
C tes needed for their life activities.

Carbohy-
drates

24,

But, you have also studied that these
plants capture insects, digests them and
absorb nutrients from the body of the
insects. This they do to meet their nitro-
genous food requirements such as proteins etc.

So, we can say that these insectivorous
plants feed on other insectsg(solid food)
Just like .
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animals

25.

It can also be said in a different way,
that is, these g&gnts (insectivorous plants)
have the gbility ingest, digest and absorb

food Just like animals.

solid

26.

Now, you compare the kind of nutrition in
ir{ sectivorous plants with that of any
other green plant.

You may say that green plants have the
capacity only to manufacture its food,
whereas, ilnsectivorous plantsy besides posse-~
ssing the ability to manufacture their food,
have the capacity to ingest, digest and
absorb food like animals.

solid

27

You are right by saying that insecti-
vorous plants have the ability to ingest,
digest and absorb solid food (insects) like
animals. This animal mode of feeding is
called as Holozoic type of feeding.

S0, almost all animals and insecti=-
vorous plants are examples for
type of feeding.

Holozoic

28.

Now you might be thinking as to what
about bacteria and fungi. You know very well
that fungi (fungi is pleural, whereas fungus
is singular) do not have chlorophyll in them
and hence, depend on other organisms for food.
About bacteria, you know that bacteria other
than photosynthetic and chemosynthetic,



dead for their food.
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depend on other organisms whether living or

) ot
In other words, we can say, these fungi

and bacteria are h __phic in nature.

hetero=
trophic

29,

First we shall consider those bacteria
which live on dead and decaying organisms,
All of you might have experienced the smell
of dead rat at one time or another. What may
be the reason for this?

You may say that, it is because of the
d ing of the dead rat.

decaying

30.

You are correct. You take your own
example. What will happen if an open wound
on your body is left untreated? You know that
it will cause septic, or we can say that '
there will be formation of pus and after a
few days starts swelling.

In other words, we can say that the dead
tissues of the wound start ing.

decaying

3.

You can think of many more examples of
decaying. But, the guestion is how and why
this decaying is caused? It is because of
the bacteria which live on them. These
bacteria secrete certain enzymes, which break
down the cérbohydrates, fats and proteins of
the dead tissues and thus, absorb the broken
down food,

‘In simpler words, these bacteria feed -
on and organisms and thus
obtain their nourishment,




dead,
decaying

32.

Let us take the example of fungi. All
of you might have seen the appearance of
some whitish substance when fruits and vege-
tables, or moist bread slices are exposed to
air for a long time. You know that the
whitish substance is the fungal growth,

Think, from where does this fungus gets its

nourishment to grow?

You may say that it obtains its food
from the exposed or or

fruits,
vegetables
bread.

33.

You know that fruits and vegetables
which have been plucked from the plants and
kept for long time becomes dead and after
sometime decay.

This and ing fruits and vege-
tables form the food of certain fungi and
bacteria.

dead,
decaying

34,

Now, you know that dead and decaying
organisms which everyone thinks as waste,
form the food of many organisms. These dead
and decaying organisms are denoted by Greek
word ,namely, Sapros.

So, the Greek word means dead
and decaying organisms or rotien organisms.

Sapros

35.

And, the ofganisms which feed on these
dead and decaying organisms are called as
Saprophvtes. 'Sapro' means dead,'phyta‘
means plants, Since a majority of the
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organisms which feed on dead and decaying
organisms are plants, they are called as
phyta.

S0, 3 tes. are organisms which
live on dead and decaying organisms and they
include both plants and animals,

Saprophytes 36, I hope you are clear abeut saprophytes
and their mode of feeding. Now, think of the
bacteria that live in our mouth and
intestine. They feed on the food that we
take and thus meet their food requirement.
The bacteria which live in our mouth, feed
on the food particles that are there sticke
ing to the teeth and make them decay. If
we do not brush our teeth daily, the teeth
gets spoiled. We serve as hosts for these

bacteria.

In other words, human beings serve as
for certain type of bacteria.

hosts 37. Let us take another example,namely,that of
round worms. You know that they live in
the intestine of human beings and absorb
food from the intestine by attaching them-
selves to the intestinal walls.

So, we can say that human beings
serve as _g for round worms also.

hosts 38, We shall consider another example
namely Cuscuta plant.

.
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This plant winds itself //£27
round the stem of other 7¢&j;>cuscuta
plants (see the dia- D Plant
gram 1) and absorb (?ﬁ
foed from the stem of %¢
those plants. §
atem _jé)}
So, the plants ofothey

on which Cuscuta grows plont
are for
Cuscuta plant.

Diagram - I

hosts 39. We have seen three examples of plants
and animals obtaining food from other living
organisms. These organisms which obtain
food directly from other living organisms
are called parasites and the organisms from
which they obtain food are called as hosts.

S0, in the earlier three examples,
bacteria, round worms and Cuscuta plant
are the .

Parasites L0, You are all familiar with bed-bugs and
mosquitoes. They suck the blocod of human
beings and thus meet their food requirement.

In this example, bed-bugs and mesqui-
toes are the , Whereas human beings
are the .

parasites, i1, Let us summarise what we have studied.
hosts. So far, in this Unit, we studied about



1) plants and animals feeding on solid food
material;y 2) plants and animals feeding on
dead and decaying organisms; and 3) Organi-
sms obtaining food directly from other living
organisms,

In other words, we have studied about
three types oY modes of nutrition, namely,

1) sy 2) and 3) .
holozoic, L2, We can also say it in a different way,
saprophytic, . . ‘ o .
parasitic that is, according to the nature of feeding,

organisms (heterotrophs) can be classified

into: .

1) »2) » 3 .
holozoic 43, You are right. They can be classified
saprophytes . . . "y _
parasites into Holozoic organisms, saprophytic orga

nisms and parasitic organisms depending upon

the mode of obtaining nourishment. But all
these three types come under phs,
since. in all the three types, there is
dependency for food on other organisms,
whether living or dead.
Hetero=- L4, So far, you have studied about three
trophs

modes of obtaining food among heterotrophs.
Let us consider parasitism. Think of the
association between a parasite and its host.
Let us take a specific example, namely, the
association between round worms and human
beings. Think as to which organism is bene-
fited in this associations

human beings/round worm



If your answer is human beings, go te

frame 45. !
If your answer is round worm, go to
frame 46,

45, Think carefully. In the association

between round worm and human beings, round
worms are the parasites and human beings are
the hosts, since human beings supply food
material to the round worms,

Hence, are
benefited and not
Go to frame No., 46

Round worms, 46, You are correct. Round worms are bene~
Human: beings fited since they obtain food from human beings.
Think of the example of bacteria living in
the mouth and intestine of human beings.

In the above example are bene-
fited since they obtain food from their hosts,

namelyy .
Bacteria, 47, In both the examples which we have
Human beings studied so far, it is the that is

benefited than the .

Parasite 48, You are correct. It is usually the para-
host sites that are benefited than the hosts.

It is a harmful association. But can
there;be an association between two organisms
wherein both are benefited? You will under-
stand when you proceed with the following
frames.
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We shall consider a case of two friends
'A' and 'B! living together. Mr. 'A' is having
"a Job and earning, but is not having a house
to live. Whereas, Mr. 'B' is having his own
house, but is without a job., Here Mr. 'A!
looks after Mr.'B! for his food and other
things from his earnings, and at the same time
he gets shelter from Mr. 'B',

In the above association_that is between
Mr, 'A' and Mr, 'B!, the friends
are being benefited - One/both

If you answer is 'One of' go to frame 5Q
If your answer is 'both' go to frame 51

50,

Think once again. Mr. 'A' takes care
of Mr. 'B' for his food and other things.
So 'B' is benefited. Now you think of Mr.'A'.
Since Mr. 'A' gets shelter, he is also
benefited. In other words are
benefited. (go to frame 51)

51.

You are perfectly right,
Both Mr.'aA' and Mr.'BU
are benefitted. Let
us take the example
of a plant,namely, ~f{

/
)

A!QQL cealls
A\ fungl

lichens. It is made
up of beth algal
cells and fungai
cells. (see diagram). SectTon of
The algal cells Lichens Lichen
possess chlorophyll



and hence can manufacture carbohydrates.
This foed is supplied to fungal cells which
do not possess chlorophyll. The fungal
cells inturn provide algal cells with water
and mineral salts.

In this association both algal cells

as well as fungal cells are

benefitted 52. We shall consider another example which
you have already studied, namely, nitrogen
fixing bacteria. You know that these bacteria
supply the roots of leguminose plants with
nitrates, and inturn gets prepared food from
the plants.
. This is another example of the associa-

tion between organisms, wherein, both the
organisms are .

benefitfed  53. This type of an association wherein two
different organisms living together and both
being benefited is called as symbiosis.

So, s Just like parasiticism,

assoclation between two erganisms, is a
type wherein, both are mutually benefited.

Symbiosis 54, The difference between symbiosis and
parasitism is, in symbiosis the
organisms are benefited whereas in parasi-
tism only organism is benefited.
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both,
one

Answer the following questionsgbefore you

proceed further:

1. What is parasitism? Give two examples
for this type of an association.

2. What is symbiosis? Give two examples
for this type of an association.

3. What is the difference between parasi-
tism and symbioesis.

Activity:

1. From the list of heterotrophs which you
have prepared already, write the names
of the organisms which are parasites and
also the possible hosts for these
parasites.

2. Here is given a statement. "All animals
are parasites on plants!, Write a para-
graph about your agree or disagreement
with the statement. Later, you can
discuss with your teacher.

55.

Well friends, so far, you have studied
about different types of heterotrophs and
also different types of associations. You
know that all animals are heterotrophs.
Among these animals, some animals only feed
on flesh of other animals e.g. Cats, tigers,
wolf, etc.

These animals which feed on flesh of
other animals are commonly called as
c animals.




Carni-
vorous

56.

Like wise, some animals feed only on
plants e.g.- Cow, buffaloes, deer etc,

These animals are cslled as
animals.

Herbi-
vorous

57.

Well, now you know twe types of animals,
namely,Carnivorous animals which feed only on
flesh and blood of other animals, and, herbi-
vorous animals which feed on leaves and
plants. In addition to these two categories,
there is another category of animals which
feed on beth plants as well as animals. These
animals are called as Omnivorous animals.

Human beings, as you know, feed on both
plant products as well as animal. Hence they
are animals,

Omnivorous

58.

" You are right. Human beings are omni-
vorous in nature. Now let us take the example
of one Carnivorous animalsg, namely, Cat.

You know that cats feed on the Fflesh
of ra .

Rats

59.

True, Cats feed on the flesh of rats.
Think for a moment the feod of rats. Rats'
food may comprise. of rice, wheat, radish,
carrot, etc.

In other words, rats feed on Pl
and Pl preducts.



Plant, 60. You are correct. Rats feed on plant
Flant and plant products. Now, from this example
can we say that cats even though are carni-
vorous animals, depend on plants for their
food? :
Yes/No \
If Yes go te the frame No. 62
If No go to frame No. 61

61, You might have written. 'Ne' by thinking
about Cats feeding on Milk. You know that
milk is obtained from cow, or buffalow and
these animals feed on only plants.

It means, cats indirectly depend on
for their food. '
Go to Frame No. 62

62. You are right. Like this, you may think
" of animals depending directly (like herbi-
vorous) or indirectly like cats on plant for
their food. Now, can we generalise that’
"All flesh is grass'.

Write your answer in a separate sheet of
paper for your agreement or disagreement with
the statement, namely, "All Flesh is Grass"
and discuss with your teacher.

Your teacher will discuss with you about
your agreement or disagreement, and he will
develop the Concept of food chain and eco=-
system. (Teacher to discuss about the topics
"A11 Flesh is Grass" and to develop the

Concept of feed chain and ecosystem.)
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Unit = IV ¢ (Heterotrophic Nutritien)

Approach ¢ (Deductive PLM)

Let us recall what we have studied in
our previous Unitsviz., Autotrophic nutrition.
We studied that green plants and certain
bacteria, namely, chemosynthetic and photo-
synthetic bacteriaz have the ability to manu-
facture their own food. In other words,
these organisms have the ability to nourish
themselves,

This type of nutrition which is self-
nourishing in nature is called as

n%?rition.

autotrophic

2.

You are right. This type of nutrition
which is self~nourishing in nature is called
as autotrophic nutrition. The organisms which
nourish themselves by manufacturing/their own
food are called as self-nourishers or in
other words, they are called as a phs.

Autotrophs

‘3.

You are correct. Organisms which meet
the requirement of food, that is, requirement
of carbohydrates, fats and proteins by manu-
facutring them are called as autotrophs.

Think of the food requirement of animals.
They also require carbohydrates, fats,
protelns minerals etc., for various llfe
activities. We can say that the food requlre-
ment of both plents andanimals are same.

¢
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S0, plants and animals do not di
as far as their food requirement is concerned. .

differ

We shall take one example., The plant
that grows in your sports ground requires
carbohydrates, fats,etc., for its growth and
development. In the sgme way, you also
require the same carbohydrates, fats, etc.,
for your growth and development,

In other words, the food requirement
of yourself and that of the plant growing

in your sports ground is s e.

Same

You are perfectly correct. Plants and
animals do not differ from each other as far
as the basic food requirement is concerned.
But, the question is 'how do these organisms
(whether plants or animals) meet their food
requirement? We already know that green
plants and certain photosynthetic and chemo-
synthetic bacteria meet this food reguirement
by manufacturing their own food, What about
animals and non- green plants?

Since, animals and non-green plants do
do not possess chlorophyll, they cannot
manufacture thei} own food. In other words,
they have the ability to manufacture
their own food.

do not

We can also say that animals and non-
green plants are not au phs.
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trophs

Then the question is, how do they
meet their food requirement? All animals
and non-green plants depend on other orga-
nisms for meeting their food requirement.
Some depend on living organisms, and some on
dead and decaying. These organisms which
depend on other organisms are called as
Heterotrophs.

H s are the organisms which

depend on other organisms for their food.

Hetero-
trophs

You are right. Heterotrophs are the
organisms wnich obtain food from different
sources (it may be either living, or dead
and decaying), and this type of nutrition
is called as Heterotrophic_nutrition;

We can also say that the mode of
nourishment of Heterotrophs is called as
nutrition. '

Heterotro-
phic

9.

By this time you might be wondering as
to how can an organism feed on dead and
decaying organisms. We shall study an example
to understand this type of heterotrophic
nutrition better. You are all familiar with
the bird 'Hawk'., It feeds on the flesh of
living or dead animals.

It is the samensaying that hawks
on the flesh of living or dead

animals for its food.
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depend

10.

Now let us take the examples of animals
which feed on other living organisms e.g.,
cats, dogs, etc., feeding on the flesh of
living organisms; cows and buffaloes feeding
on grass and small plants,etc.

It means, there are many animals which
depend upon other 1 g organisms for their
food.

living

12,

Let us consider non=-green plants to
understand how they meet their food require-
ment., Take the example of bacteria (other
than photosynthetic and chemosynthetic) which
feed on foed stuffs in our mouthj fungi,
which are non-green plants feeding on dead
and decaying organisms.

In other words, we can say that non-
green plants upon other organisms
whether living, dead or decaying for their
food.

- depend

12,

Now, I hope that you are clear about
hew animals and non-green plants meet their
food requirement by feeding on living, or
dead and decaying organisms. Now you think
as to how these heterotrophs differ from
autotrophs,

Autotrophs are in for their food,
whereas, animals and non-green plants are
for their food.

independent
dependent

13.

Now you are clear about heterotrophs,
heterotrophic nutrition, and how it differs
from autoetrophic nutrition, etc.
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Assignment 1

To make sure that you have understood the concept,

you may answer the follewing questions:
1. What is Heterotrophic nutrition?

2. -~ How do heterotrophic and autotrephic

nutrition differ from each other?
3. Give three examples of heterotrophs.
Activity ,
Prepare a list of heterotrophic organisms seen

in your environment, Write one or twoe sentences about

the type of food they take.

For a minute yoeu glance at the list of hetero-
trophs you have pfepared. Among the organisms in the
list, you may find that some are‘plants, and some are
aﬁimals, Among thé animals some may feed on flesh of
other animals, some on plants, some on dead and decaying
organisms, and some may infect the healthy living
organisms and absorb food. Now,you think of the way
by which these can be classified. Write your classi-
fication in a separate sheet of paper and then proceed

with the grames.



15, In your list of heterotrophs, probably
you might have-given the examples of cats,
dogs, human beings, cowssetc. You might have
listed them under heteretrophs mainly because
they on other erganisms for food.

depend 16. Think for a moment, how these animals
like cat, dog etc., nourish themselves., They
ingest solid food (that is flesh, bread etc.),
digest it in their stomach, and this digested
food is made use of for performing various
life activities. Like cats, dogs, etc.,
majority of the gnimals ingest solid food,
digest it in their stomach, and the digested
food is abserbed and utilized for various
life activities.

From the above we can say that ingeg-
ting solid food, digesting and absorbing it,
is characteristic of majority of .

animals 17. Since this mode of feeding, namely,
ingesting the solid food, digesting it and
absorbing it is characteristic of majority
of animals, it is called as animal mode of
feeding, or it is also called as holozoic
mode of feeding.

,In simpler words, we can say that

animal mode of feeding is called as
mode of feeding.
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holozoic

18.

We shall study some examples to under-
stand this holozoic mode of feeding or animal
mode of feeding., You know that elephants and
buffaloes feed on plants ( which is solid
food) digest them in their stomach and thus
get energy for various activities.,

S0, the mode of feeding in elephants
and buffaloes is .

holozoic

19.

Let us consider the case of human
beings. We eat rice, wheat, vegetables etc.,
which are solid in nature, digests them in
our stemach, and this digested food is uti-
lised for various life activities.

In other words, it can be said that the
mode of feeding in human beings is also
in nature.

holozoeic

20.

Let us consider the plants which are
holozoic in their mode of feeding. Recall what
you have studied about imsectiverous plants
in your sixth standard. These plants feed on
insects (solid food), digests the insects,
and absorb the nutrients from the body of
insectse. '

S0, insectivorous plants are also
examples for mode of feeding.
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holozoic

22,

But, you might be wondering as to why
these plants have to depend on insects, even
~though they have the capacity oo manufacture
their own food. Yes. You are correct in your
doubt. These insectiverous plants, being
green in colour (possessing chlorophyll) have
the capacity to manufacture their own carbo-
hydrgtes, But, they have to depend on insects
for their nitrogenous food requirement such
as proteins.

Since they feed on insects (solid food)
Just like any other animal, we can say that
they are in their mode of feeding.

holozoic

23.

You are correct. So far, we have seen
animals and plants which are holozoic in
thelr mode of feeding. Let us take the examples
of bacteria (other than photosynthetic and
chemosynthetic) and fungi which are non-
green and which depend on dead and decaying
organisms for their feod. Since, these
organisms depend on dead and decaying organi=-
sms, they are called as saprophytes.

So, tes are organisms which
feed on dead and decaying organisms.

saprophytes

24,

Let us split the word saprophyte to
understand it better. Sapros means dead and
decaying or rotten food, and phytes means
plants.
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Like bacteria and fungi, there are
many more living organisms which depend on
dead and decaying organisms for feod, and
these organisms are called as .

saprophytes

25.

And their mode of nutritionfis called
as saprophyvtic nutrition.

The mode of obtaining nourishment from
dead and decaying organisms is called as
nutrition.

saprophytic

26.

We shall take the examples of bacteria
and fungi to understand this mode of nutrition.
In your house, you might have experienced
the smell of a dead rat. The nasty smell is
due to the decaying of the rat, caused by
the bacteria which live on them. These
bacteria which live on dead organisms secrete
certain enzymes which break down the carbo-
hydrates, fats and proteins of the dead tissues
and absorb nutrients and thus make the tissues
decay.

Now we have Been one example of sapro=-
phyte,namely, bacteria feeding on d and
decaying organisms.

dead,
decaying

27,

Coming to fungi, all of you might have
seen the appearance of some whitish subs-
tance when fruits, vegetables or moist
bread is exposed to air. You know that this
whitish substance is the fungal growth. From
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where does this fungus gets its nourishment
to grow?

You may say that it gets food from the
exposed fruits or vegetables which are decay-
ing. In other words, fungus is another
example for & s s since they
obtain their food from dead and decaying

organisms.

saprophytes

28,

So far we have studied about, organisms
feeding on dead and decaying organisms.
Think of bacteria that live in our moeuth
and our intestine. They meet their food
requirement from the food we take. We serve
as hosts for these bacteria.

In other words, human beings are the
for certain type of bacteria.

hosts

29.

In the earlier example, namely, bac-
teria living in the mouth and intestine of
human beings, bacteria are called as
parasitis, since they obtain food directly
from living organisms.

In the example of bacteria and human
beings, human beings serve as for the
bacteria which are the .

hosts,
parasites

30.

We shall consider another example to
understand the concept of parasites and
hosts. You are all familiar with round worms
which live in the intestine of human beings,
and absorb foed from the intestine by
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attaching themselves to the intestinal walls.

In the above case, are the

parasites and are . the hest

round worms 31. We shall consider another example,namelys
human beings cuscuta plant.

This plant winds .
itself round the E;gy Siom of
stems of other plant
plants(see the

diagram 1) and

absorb food from cusecuty
the stems of ' y ¢ P Lant
those plants. [ \\ =

So, the l“

plants on which
cuscuta'grows are
the

for cuscuta plant.

Drggvream 1

hosts 32 To cite other common examples, you
all are familiar with bed bugs and mosqui-
toes. They suck the blood of human beings
and thus meet their food requirement.

Here, bed bugs and mosquitoes are the
and human beings are the .

parasites 33. Let us summarise what we have studied
in last few frames. We have studled about
plants and animals feeding on solid food
materials; plants and animals feeding on
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dead and decaying organisms; and organi-
sms obtaining food directly from other living
organisms.

In other words, we have studied about
three types or modes of nutritionynamely;
1 s2 3 .

holozoic
saprophytic,
parasitic

34.

You are right. They can be classified
into holozoic organisms, saprophytic ergani-
sms and parasitic organisms, depending upon
the nature of obtaining nourishment. But all
these three types come under type
of nutrition, since in all the three types,
there is dependency for food on other orga-
nisms whether living or dead or decéying.

hetero=-
trophic

35.

Uptil now you have studied about three
modes or types of obtaining food among hete-
rotrophs. Let us consider parasitism. Think
of the association between a parasite and
its host. Let us take a specific example,
namely, of round worms and human beings. In
this association, it is the round worms that
are benefited.

In other words, we can say that round
worms, being parasites are than
the hostsynamely, human beings.

benefited

36.

You are correct. In the association
between parasites and hosts, usually



242

parasites are benefited. We shall see
whether this is true in other cases of para-
sites and hosts. Consider the example of
bacteria living in the mouth and intestine
of man.

‘Here also, bacteria which are the
are benefited, and not humen beings,
who are the .

parasites,
hosts

37

You aré right. Bacteria which are the
parasites on human beings are benefited in
the association between bacteria and human
beings. It is a harmful association, since
one is a gainer and the other is a looser.
But, there is another type of association
that exists between two living organisms,
wherein, both the organisms are benefited.
This type of association is called as gymbiosis.

So, is a type of association
that exists between two living organisms,
wherein, both the organisms are-benefited.

symbiosis

38.

To understand this better, we shall
consider the case of two friends, Mr. 'A!
and Mr. .'B' living together. Mr. 'A' is
having a Jjob and earning, but is not having
his own house te live. Whereas Mr. 'B' is
having his own house, but is without a job.
Here Mr. 'A' looks after Mr. 'B' for his
food and other things from his earnings and
at the same time he’) gets shelter from
Mr. 'B'.
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In the above association between Mr.

'A' and Mr. 'B', b are benefited.,

both 39.\ You are perfectly correct. We shall
take another exampleynamelys'lichens' to
understand better. Lichens are plants and
are made up of both algal cells and fungal
cells. (see the diagram). The algal cells
pessess chloro-
phyll and hence
can manufacture
carbohyérates.
This food is
supplied to fungal
cells which do not
possess chlorophyll. Section of
The fungal cells in L) chens Lichens
turn provide algal
cells with water and mineral salts.

In this association both algal cells as

well as fungal cells are .

benefited 40, Let us consider another example, namely,

nitrogen fixing bacteria', about which you
have already studied in your earlier classes.
You know that these nitrogen fixing bacteria
live in the roots of leguminose plants and
supply these plants with nitrates. In turn,
these bacteria get prepared food from the
leguminose plants,

In the above example also, both the
organisms, namely, leguminose plants and
bacteria are mutually N
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bene- 41, From the different examples considered above,
fited you must have understood what is symbiosis.
Symbiosis is a type of ass&ciation that exists
between two living organisms, wherein both the
organisms are .
bene- L2, Now recall what you have studied about parasi-
tited tism. Parasitism is a type of association that exists
between certain organisms, wherein, only parasites
are benefited, whereas hosts are not benefited, on
the other hand, they are the loosers.
In other words, we can say that in parasites
only one organism, out of the two is b .
bene- 43, The difference between symbiosis and para=-
fited sitism is, in symbiosis b the organisms are
benefited, whereas in the parasitism only
organism is benefited.
both Now let us try to summarise what we have
one

studied. We have studied, in the earlier
frames, about two types of associations that
exist among certain living organisms, namely
parasitism and symbiosis. Parasitism is a
association that exists between two organisms,

wherein, only one organism is benefitted.
Symbiosis is another type of association that
exists between two organisms, wherein, both
the organisms are benefited.

To make sure that you have understood the
concepts, you may answer the following questions
in a separate sheet of paper and then proceed
with the frames.,
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Assignment - 2

1. What is parasitism? Give two examples
for this type of an association.
2. What is symbiosis? Give two examples
for this type of an association,
3. What is the difference between parasitism

and symbiosis?

Activity :

1. From the list of heterotrophs which you
have prepared already, write the names
of the organisms which are parasites and

also the possible hosts for these parasites.

2. Here is given a statement namely "All
animals are parasites on plants®. Write
a paragraph about your agreement or
disagreementhwith the stgtement in a separate
sheet of paper. And later, you can discuss

with your teacher.

VI Well friends, so far, you have studied
about different types of heterotrophis and
also different types of associations, You
know that all animals are heterotrophs.
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~

Among these animals, some animals feed only
on the flesh of other animals, e.g. cats,
tiger, wolf, etc.

These animal§ which feed on the flesh
of other animals are commonly called as
c - s animdls

carnivorous 45,

Likewise, some animals feed only on
plants e.g. cows, buffaloes, deer, etc.

These -animals are called as

animals.,

herbivorous 46,

Well, now you know two types of animals,
namely, carnivorous animals and herbivorous
animals. In addition to these categories,
there is another cateéoyy of animals which
feed on both plants as well as animals., These
animals are called as Omnivorous animals.

Human beings, as you know, feed on both
plant products as well as animal products.
Hence they are animals.

Omnivorous

47.

You are right. Now you recall the state=-
ment "All flesh is grass% and the points you
have written in favour of or against the
statement. If you think deeply you will come
to know that the statement "All flesh is
grasst is true. Let us take one simple example,
viz., of ‘cats and examine this statement.

Cats are carnivorous in nature and
feed on r .
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rats 48, True. Cats feed on the flesh of rats,
Think -fflor a moment the food of rats. It may
be rice, wheat, radish, carrot etc.

In other words, rats feed on plant and
o) t products.

plant 49, You are right. Rats feed on plant and
plant products. Now, from this example can we
say that cats even though carnivorous, depend
on plant and plant products for their fooed?
Yes/No

If your answer is 'yes! go to frame 51
If your answer 1s 'no' go to frame 50

50 You might have written 'no' thinking

about cats feeding on milk, You know that

\ milk is obtained from cow and buffalo and
these animals feed only on plants.

It méans, cats indirectly depend on
for their food.
go to frame No. 51

AR
G

. 51 You are correct. Like this, you may
think of animals depending directly (like
herbivorous or indirectly (like cats) on
plants for their food. Now, can we genera-
lise that "Al1l flesh is grassh,

Write your answer in a separate sheet
of paper for your agreement or disagreement
with the statement, namely,"All flesh is
grass" and discuss with your teacher,
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Your teacher will discuss with you
about your agreement or disagreement, and
he will develop the concept of Food Chain

and Ecosystem.

(Teacher to discuss about the topic WALl
Flesh is Grass" and to develep the concept
of food chain and ecosystem).

" Food Chain and Ecosystem

Think of the statement "All Flesh is Grass", and the
reasons which you have given for your agreement or disagreement
with the statement. Some. of you might have agreed with the
statement. Let us take 2 or 3 examples and examine the truth

of the statement.

Example - T ¢

You may be familiar with the birds, namely,
vultures. You know that they eat snakes (refer
diagram 14). Snakes eat frogs as their food.
Think of the food of frogs. Frogs feed on
insects. Right. What about the food of insectst
You may say that they depend on plants e.g.~
butterflies, grasshopper, etc., feed on honey
and stamens of the plants. You cam see that
ultimately all depend upon plants for their
food. We shall consider another example.
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Example ~IT 3

You all know that cats feed upon rats (refer
diagram -14), The food of rats consists of rice,
wheat grains, cabbagesetc., which are all plant
products. In other words, rats depend upon
plants for their food. In this example also
you can make out that cats, a purely carnivorous
animal, depending upon plants indirectly for
food. You may consider another example, namely,
that of humen beings., v

ot

Example-IIT

£11 of you know that human beings are Omnivorous,
which means, they take both vegetarian as well as
non-vegetarian foods. We need not consider the
case o¢ vegetarlians, because, they directly
depend upon —e—=i_— _ ‘yplants for their food.
What about non-vegetarians? Refer diagram 14,
They may eat fish, mutton, chicken beef, etc.,
which are nothing but flesh of animals. Think of
the food of these animals. They feed on plant and
plant products. In this respect, indirectly,
even non-vegetarians depend upon plents for their
£6464..

By now, from the three examples which we have considered,
you might have come to know that'all flesh is nothing but grass.'

You can think of many more examples. For a moment, think deeply

about the examples. Can we generalise anything from the
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examples. You may say that all animals directly (herbivorous)
or indirectly (carnivorous) depend on plants for their food.

Plants are the manufacturers of food. Thev menufacture food

ané supply it to all other living organisms., It is because of

this reason, thev are called as producers. And, all animals are

the consumers of food, since they consume or utilize the food

manufactured by plants. Plants feom the base, and on which all

other animals depend for their food. All these organisms (voth
plants and animals) are linked with each other just like a
chain, It is because of this linking of animals and plants

by fheir food relation in the environment, such a Chain is
called as Food Chain. Food chain is a chain consisting of

animals and plants linked by their food relation.

Thnik of your own environment. In your environment,
you will find both living and pon-living things. Living
things are plants and animals., Non-living things are soil,
air, etc. It is almost a community, and you live in such a
community, of living and non-living thinge. This type of
community which includes plants, animals and non-living

things is called as Ecosystem,

Things to do!

1. Think of the different living organisms that are there
in your environment, and represent them in the form

of food chains depending upon their food relationships.
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2

Collect pictures of énimals énd plants living in such
ecosystems as pénd, sea, forest, etc., and arrange them
according to their food relations. It would be a nice

material for exhibiting them in your class.
Points for Discussions

Discuss the different types of ecosystems you can

think of,

Can you argue as to how an acquarium is an ecosystem

by itself.
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The Process of Digestion in Animals

Introduction:

Friends, in our previous classes we have tried to under-
stand how animals and non-green plants meet their food require=-
ment, in other wofds, the heterotrophic mede of nmutrition.
You may recall that under this heterotrophism, we studied
something about holozeic, saprophytic and parasitic organisms,
You know that most of the animals (with the exception of some
lower organisms) and insectivorous plants feed on solid food.
For a moment, you recall what you have studied in Unit-II,
namely, 'protoplasm and its composition' about absorption of
food by cells. We studied that the complex food substances,l
€.8.4 Carbohydrates, fats, proteins,etc., which we take in
the form of food méterials like chapati, rice, egg,etc., are
to be brokendown into simpler substances if they are to be
absorbed by the cells. In other words, the foed that is
taken in by an organism has to be digested before it is
absorbed., At this stage, you may wonder as to how a unice=-
1llular organisms liKe amoeba or paramaecium@ can ingest,
digest and absorb solid food without having a digestive .
system. You wili come to know this in the following classes.
About higher organisms, as in the case of frogs, fish, cats,
human beings, etc., you know that they have specialised

organs for performing these functions. Let us consider the



example of human beings. You know that human beings;ingegt
the food with the help of hands and mouth, and digest it in
their stomach and intestine. Later, this digested food is
absorbed and utiiized for various life.activities. Fine.
But, do you have any idea as to where and how the food
(carbohydrgtes, fats, proteins etc.) in digested, and in

which form it is absorbed? Perhaps, you may not. It should

not worry you, because you would be learning it shortly.

Precisely, you would be learning things such as:

Te The different types of the process of digestion seen
in lower and higher animals;

2e The different types of digestive system seen in-
lower and higher animals; and

3. The exact nature of the process of digestion and absor=-
ption seen in higher organisms, with a special reference
to humean beings.

You would be learning the first two aspects in the same

way as you have learnt "Cell and its Organelles"; that

is, through transparencies® and teacher's explanation®

You may recall that you answered a few guestions after

a few projections and teacher's explanation about "Cell and
~ its Organelles! were over. In the same way, you may have

to answer a few questions in the work booklet supplied

to you. This would help you to remember certain things.

You can digcuss with your teacher and clarify your

doubts, if any,

I hope this will be another enjoyable experience
in your pursuit of knowing about living organisms.

#Transparenckd®s have been presented at the end of #Teacher's
Explenation' (Please refer after page No.265).
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1e Let us start this Section by taking examples of
Single Celled.. or Uni-celled animals.,

This is the diagram of an amoeba with which
you are all familiar. ‘As you know, it is one
of the simplest of all organisms, and its
entire body is composed of only one cell, It
feeds on solid food which comprises of micro-
organisms such as bacteria. You know that all
organisms have to first ingest the food,
digest it and then absorb it. All higher
organisms ingest food with the help of hands
or mouth, digest it in their stomach and
intestine and absorb. From the diagram,you
can make out that amoeba does not have hands
or mouth or alimentary canal to ingest and
digest the food. Think for a moment as to how
this organism, having no mouth and digestive
system, ingests, digests and absorbs the
solid food.

2. Let us consider the first process, namely, the process
of .ingestion., In higher animals, they have well deve=-
loped organs such as hands, Jaws etc., for ingesting
the food.

Since amoeba does not have all these specia-
lised organs, it ingests its food in a
different way which is quite interesting to
know. Look at the diagrams. ?hey are the
disgrams shown at various stages of ingestion
in amoeba.~" -z
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When an amoeba comes in contact with food,
the protoplasm flows around the food in the
form of finger like projections { refer
diagrams 2a and 2b),

These finger like proJjections grow further
and meet on either side of the food, and
thus engulfs it along with a drop of water
(refer diagram 2c).

Now, let us see as to what happens to this engulfed food.

The food that is thus engulfed, is released
to the cytoplasm in the form of a small
bubble or vacuole (refer the diagram 3a),
Since this vacuole contains food, it is
called as a food vacuole. Now, you may be
clear about the process of ingestion in
amoeba., We shall next pass on to the process
of digestion in amoeba.

You know that the second process after ingestion is
digestion., In higher animals, they have stomach, intes=-
tine etc., for this purpose. But in amoeba, such organs
are absent, since it is composed of only one cell, Then
the question is, how does it digests the food present
in the food vacuole?

The cytoplasm surrounding the food vacuole
starts secreting enzymes on it (refer
diagram 4a). These enzymes act on the prey,
kill it and break it into simpler substances
such as carbohydrates, fats, proteins, etc.



In other words,we can say that the engulfed
food is digested in the cytoplasm by the
enzymes. The food thus digested, diffuses
into the surrounding cytoplasm (refer
diagram 4b). But the guestion is, will

all the food be digested?

5. We shall see in the next as to what happens to this
indigested food,

Amoeba does not have definite anal open=-
ing as we find in higher animals to throw
of the indigested food. The indigested food
is thrown out from the point anywhere on
the body. First, the indigested food is
pushed towards a point, and finally is
thrown out through that epening (refer
diagram (5a and 5c).

6. Now, let us consider aﬁother example, namely,paramaecium
and study the processes of ingestion, digestion, absor=

ption and excretion,

Like amoeba, paramaecium is also a unice-
llular organism and feeds on microorganisms
such as bacteria. Paramaecium differs

from amoeba in that, it has got a groove
like structure on one side (refer diagram
ba).

This groove leads inte a tubular struc-
ture known as cytopharynx. The main organ
which help during digestion are the hair



like structures present all over the body
of the organism, You may be curious to
know as to how these hair like structures
help the animal in ingesting the food.

7o During the process of ingestion, the hair like struc-
tures known as 'Cilia' present all over the body of
the organism start beating in water.

Due to this lashing movements of Cilia,
the food is pushed towards the groove
along with water currents (refer dia-
gram 7a). The food passes through the
groove into the Cytopharnyx and from
there, it is released to the cytoplasm in
the form of a food vacuole (refer dia=-
gram 7b and 7c¢).

8. Now, think for a moment as to how this food may be
digested in the Cytoplasm,

Recall the process of digestion in amoeba.
You know that the cytoplasm secretes
enzymes with the help of which the food
is digested, (refer diagram 8a)., In the
same way, in paramaecium also the Cyto-
plésm surrounding the food vacuole
secretes enzymes, with the help of which
the food is digested. This digested food
later on diffuses into the surrounding
cytoplasm. (refer diagram 8b).

e Now, let us see as te how paramaecium throws out the
indigested food.
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Like amoeba, paramaecium also does not have
a definite anal opening. Usually, the
indigested food is thrown out through a
small pore or opening present on the
ventral side of:gnimal (refer diagram 9).

10. So far, we have tried to understand the process of
ingestion, digestion, absorption and excretion in the
case of amoeba and paramaecium.

For a moment, we shall focus our attention
only on the process of digestion seen in
amoeba and paramaecium, (Refer diagrams,
10a, and 10b). You know that in both the
cases, digestion takes place with the

help of enzymes secreted by the Cytoplasm.
Think as to whether the digestion of food
takes place within the cell or outside the
cell.

M. You may say that digestion takes place within or inside
the cell since both are unicellular organisms. This
type of a digestion which tekes place with the cell
is called as intracellular digestion.

So, intracellular digestion is a type
of digestion which takes place inside
the cell. A few organisms having this
type of digestion are Amoeba, Parama=-
ecium, some bacteria, etc.

12. Let us now take a few examples of organisms which are
multicellular in nature, and try to understand the
process of ingestion, digestion, absorption etc.
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What you see in the picture is the diagram
of an earthworm. As you all know and as
the very name indicates, earthworms live
mainly in the burrows of the soil and

feed on the dead and decaying organisms
present in the soil, From the figure you
can make out that there is a definite
mouth to take in the food, and an anus

to pass out the indigested food.

13. We shall try to understand where and how digestion of
food takes place in earthworms.

Earthworms ingest the dead and decaying
leaves, etc., along with large amount of
s0il through the mouth (refer diagram 13a)
The food thus taken in through the mouth,
passes through pharynx into the gi%?rd
(refer diagram 13b). In the gizard, the
food is thoroughly ground. This ground
food passes into the intestine where the
cells present in the intestinal walls
secrete enzymes, These enzymes digests the
food which is mixed with the soil, which
the animal had taken in.

The food thué digested by the enzymes in

the intestine, is picked up by the blood

and is supplied to all parts of the orga-
nisms The indigested food and the soil is
thrown out in the form of small pellets '
through the anal opening (refer diagram 13b),
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15.

16.
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Recall the process of'digestion in amoeba and paramae-
cium and think for a moment as to how the process of
digestion in earthworms ‘differs from that of amoeba
or paramaecium,

You know that in amoeba and paramaecium,
the digestion of food takes place within
the cell, whereas, digestion in earthworms
takes place in the alimentary canal, that
is, outside the cells, Hence, we can say
that the process of digestion in earth-
worms ‘is not intra-cellular. In this
respect the process of digestion in earth-
worms differs from that of amoeba and
paramaecium,

Let us consider our own case, that is, of human beings,
who are the highly evolved organisms and try to under-
stand these different processes, namely, ingestion,
digestion, absorption, excretion.

Recall what you have studied about diges=-
tive system of human beings in your
previous standards. Refer to the diagram
15a. They have mouth and teeth to ingest
food, stomach and intestine to digest the
ingested food, and anus to throw out the
indigested food,

i

Think as to whether the digestive system of human beings
differs from that of earthworms.

You can eésily see that they do not differ
basically. They are alike, in the sense
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that both have definite mouth for intaking
or ingesting the food, an alimentary canal
to digest the food and absorb it, and a
definite anal opening to pass out the
indigested food.

17. This type of a digestive system where there is a definite
mouth, alimentary canal and anus is called as complete
digestive system. ‘

13, Let us try to compare the process of digestion seen in
earthworms with that of human beings.

Both earthworms and human beings do
'not differ from each other because in
both the cases the digestion of food takes
place in the alimentary canal, outside the
cells. In other words, we can say that the
process of digestion in earthworms and
human beings is extracellular in nature.
('Extra' means outside and 'cellular!
means cells)., '

19. Recall the process of digestion in amoeba and parama-
ecium, and compare it with that of earthworms and human
beings, We can say that amoeba and paramaecium have
intra-cellular type of digesition, whereas Earthworms
and human beings have extra~cellular type of digestion.

20, Lastly, we shall consider the case of one more organism,
namely, that of Hydra and see whether we have understood
the concepts intra and extra-cellular digestion
correctly or not.
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Hydra is another organism with which you
are all familiar. Like amoeba and paramae-
cium, hydra is also helozoic in nature and
feeds on small organisms such as moeba,
ywater-flies etc,

In the diagram, you can see thin finger
like projections surrounding the mouth of
the organism. These projections are called
as tentacles, and help the animal in the
process of ingestion. Hydra differs from
amoeba and paramaecium by having a definite
mouth, We shall see as te how it ingests the
food,

During tke ingestion, first, the food that is the prey,
is captured with the help of the tentacles and is
killed (refer diagram 21a). The prey thus killed is
taken to the stomach or gastrovascular cavity through
the mouth (refer diagram 21b). In the gastrovascular
cavity, the food is digested with the help of enzymes
secreted by the cells of the gastrovascular cavity
(refer diagram 21c). ’

Here what you see in the diagram 22a is the longitudinal
section -of hydra. You can find a number of cells
situated oen the walls of the gastrevascular cavity.

Some of tnesé cells are amoeboid in nature having no
definite shape and size. These cells ingest the food
which has been already brokenhdown in the gastrovascular
cavity in amoeboid fashion. (Refer diagrams 22b and 22c).
Only one cells is shown in the process of ingesting the
the digested food in amoeboid fashion. The food that is
thus digested is absorbed and circulated to the other
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The indigested food is thrown out through the

opening situated near the tentacles.

Now think as to how the digestive system of hydra is
different from that of earthworms and human beings.

You may say that the digestive system

of hydra differs from that of earthworms

and human beings by having only one

opening which serves as beth mouth and

anus. This type of a digestive system is
said to be incomplete digestive system,
since there is no definite mouth, alimentary
canal and anus.

Let us summarise what we have studied so far. In all,-
we studied four things. They aret

1.

2.

Lo

Intra-cellular digestion: It is a process
of digestion that takes place inside the cells,

Extra-cellular digestions: It is a process of
digestion that takes place outside the cells
of the organism in the alimentary canal.

Complete digestive system: A digestive system

where there is a definite mouth, alimentary
canal and anus,

Incomplete digestive system: A digestive system
where there is only one opening serving as both
mouth and anus.
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DIRECTIONS:

I,

IT,

III.

(A) What is meant by Extra-cellular Digestion?

(B) What do you understand by intra-cellular
digestion?

(C) What is the difference between incomplete
and complete digestive tracts?

'A' 1is an organism and is unicellular in nature. The
cytoplasm of the organism secretes its enzymes to the
outside and digests the food (refer to the diagram).
Reason out as to whether digestion in this organism
is intra-cellular or extra-cellular,

Recall what you have studied about the process of
digestion in hydra, You know that digestion first
takes place in gastrovascular cavity and the digested
food is absorbed by the cells of the gastrovascular
cavity., Some of the cells present in the walls of the
gastrovascular cavity which are amoeboid in nature,
ingests the digested food and digests them in their
cells.

Is the digestive process in hydra intra-
cellular or extra=-cellular or both?

Give your reasons,
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(a)

(v)

21

TOPICS FOR INDIVIDUAL STUDY

s i o ot e
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Using a Text-book of Zoology, make a study of
the process of Ingestion, Digestion and Absorp-
tion in such animals as (i) Buglena; (ii) Leech;
(iii) Mosquito; (iv) Bed bugs; (v) Frogs;

(vi) Fishes; and (vii) Birds.,

Study carefully the modifications in the mouth

‘parts and digestive tracts of these animals.

To help you in this regard, some of the
reference books that are there in your library,

are given below:

1. OUTLINE OF ZOOLOGY
by - M. Ekambaranath IYYAR
2, TEXT BOOK OF ZOOLOGY
by = R. D, VIDHYARTHI
3) CHORDATE ZOOLOGY AND ELEMENTS OF ANIMAL
PHYSIOLOGY,

by - E. L. JORDAN,
H, S, VISHNOI.
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INTRODUCTION

Friends, in our earlier classes we have tried to
understand the process of ingestion, digestion, absorption
etc,, by taking a few examples from animal kingdom, You
know very well that food stuffs, in general, are complex
chemical ceompounds = Carbohydrates, Fats and Proteins, and
all living organisms can make use of them only when they are
broken down into simpler substances. In other words, the
complex food has to be digested before it can be absorbed
and made use of for various activities, Think for a moment
as to what would have happened if there were no organs to
digest the food. The process of digestioen is a complex
process and involves the role of enzymes, hormones, nerves
and muscles, We can simply compare:’ this process with a
drama which involves a number of characters. Before we
proceed with the topic, namely, 'The Process of Digestion!,
let us know how this knowledge about digestion was acquired

by man.

THE STORY OF THE DIGESTIVE PROCESS - A DISCOVERY BY CHANCE

Perhaps, you will be surprised to learn that people
had only vague ideas about digestion till 1815. Famous
biologists namely Aristotle and Hippocrates thought that the
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food we take will be cooked in the stomach before it is being
absorbed by the cells, Some other biologists explained that
food undergées decaying during digestion. All these miscon=-
ceptions were there in those times mainly because people
thought that it is a sin to cut open the body of an organism,
It was in the year 1822, the first experiment was done with

a view to understanding the preocess of digestion in man. This
- experiment was favoured by a fortunate accident. The site

of this -chance happening was a small village near lake
Michigan, U.,S.,A. Once it so happened that a factory worker
by name Alexis St, Martin was accidentally shot by a bullet
in the stomach. His stomach and lungs were protruding from
“the wound.. The food was pumping out of the victim's stomach.
Immediately he was rushed to a near by hospital, where a
doctor named William Beaumont attended the patient. Dr., William
Beaumont nursed him back to health, but during the process

of wound healing, it so happened that the margins of the
wounds on the body wall and stomach got fused with each other.
Hence, a permanent window was left in the stomach of St.

" Martin. Imagine the condition of poor Martin. 'He could eat
and drink normally, but he had to put a bandage on the
windoew, or opening in order to prevént the foed from escaping
through the opening. Not only this, he lost his jeb in the
factory since he could nét work. waever,.Dr. Beaumont took

pity on him and kept him as his domestic servant.



One day the servant was lying sideways in his bed.
The doctor hsppened to pass by him and to his astonishment
could see the softened bit of meat in the stomach of the
servant., Think, what would have you done, if you were
Dr, William Beaumont? I am sure, you would have become
curious and would have thought that you have an excellent
opportunity to contribute to the understanding of the process
of digestion in human beings. As any other scientist, he
conducted many experiments concerning the digestive process
and made detailed notes. And, for all these experiments,
St. Martin was the experimental object. I am sure you are
interested in knowning Dr. Beaumont's observations. Let us

See.

Dr. Beaumont observed that when the food enters the
stomach, a Juice oozes out of the stomach wall. By feeding
different types of foods to his 'experimental object', he
came to know which of the foods were digested in the stomach.
He invented many remarkable technigues for his study. He
used to lower pieces of food into St. Martin's stomach by
means of a silken thread and noted the time taken for its
digestion. He also demonstrated that the Jjuice collected
from the stomach can bring about the digestion of food in

a test tube Jjust as it does in the human body.
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Dr. William Beaumont conducted as‘many as 238 experie
ments on his servant, and in 1833, he brought out a book on
"Experiments and Observations" on the Gastric Juice (Juice
secreted by stomach walls) and the physiology of digestion.
This created interest in other scientists. These scientists
did experiments on human beings as well as on animals, and
thus gradually the process of digestion and function of
various intestinal Juices came to be clearly understood,

With this background, we shall pass on te the nature of diges-

tion in animals.,

How des Digestion takesplace in a typical mammal?

The process of digestion in all the Vertebrates
(vertebrates are énimals having vertebral column - back bone)
are much alike. Hence, the digestive process of man will be

described as a typical of those of all Vertebrates.

The alimentary canal:

Before we start understanding the exact nature of
digestion, let us make a quick review of what we have studied
about human digestive tract in our previous standards. Refer
to the Diagram 1. We know that the food we take in, is first

chewed thopoughly by the teeth and while this is going on, it
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is acted upon by the saliva.
The chewed or masticated food
is then forced from the mouth

through pharynx and oesophagus

to the stomach., The stomach is %ai';:mg%
a bag like structure and leads Phax g
to small intestine, which in

turn leads to large intesting. Stomach,
Connected to the digestive leer -
tract are three main glands, Pamcvea@

namely, saliyery glands in the “\a]1
mouth region, liver aund pan- aﬂd
. nﬂwﬂﬁL
- Creas in the region of abdomen.

: ANis
These glands secrete their !

Diaﬁyam‘

Julces into the digestive
Humvmuh?oh&y%fsvg&ny

tract and help the process of
digestion. Now, with this back
-ground let us pass on to the
exact process of digestion at different regions of the
digestive tract. Before that, you may answer the

. following questions to make sure of what you already know

about human digestive system.

A - & il R oY

1. Name the different parts of human digestive tract.

2. Name the three glands that are associated or
comnected with the human diggstive tract. .
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Answers :-

1. The different parts of human, digestive tract are:
(1) Mouth,(ii) Pharynx,(iii)6sgopfiagus (iv) Stomach
(v) Small intestine, (vi) Large intestine and (vi) Anus.

2. The three glands that are connected with the human
digestive tract are: (a) Salivary gland, (b) Liver, and
(¢) Pancreas. ;
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Digestion in Mouth:
iz

flouth forms the first vart of the digestive system,

and the process of digestion{eéiné,here. Think for a moment

as to what you do after placing

food e.g. chapati or rice or ‘any Sot.iverry
. o . glands

solid food, in the wmouth. You N

may say that you make it soft TTP7Tongue

with the help of saliva and

start chewing it. And thus, you
make the bigger molecules of food
into smeller and smallerol You
might have experienced that as diagrom-2

you go on chewing the food, the food becoumes softer and
softer. What may be the reason. Surely you would say that
it is because of saliva. You are correct. It is . because
of saliva or salivary Juice, the food beéomes soft. This
salivary juice is secreted by certain glands known as

salivary glands present in the region of wmouth. Let us try
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to understand their location and the functions performed by
them, The diagram 2 gives you an idea of the location of
the salivary glands., You can make out from the diagram
three pairs of salivary glands situated in the region of
mouth; two pairs are situated below the tongue and one pair
above and slightly behind the tongue, These glands will be
highly active when there is food in the mouth. Many a times
you might have exberienced your mouth becoming watery when
you see sweets, or even the smell of it for that matter. It
is because of the nervous connection it has with the brain
(you will study more about these glands in your higher
classes)., Now the question is what is the role played by
saliva in the process of digestion in the mouth. You may
perform the following simple experiments to get a better

understanding of the functions ef saliva.

-

Take a table spoon full of pounded rice
(chuvda) and put it in your mouth. Try
to swallow as it is. Record your experience.

Experiment = 1

Experiment - 2 ¢ Take some small pieces of chapati and feel
it with your finger. Record your experience.
New put them in water and allow it to soak
for sometime. Afterwards, feel it and
record your experience,

Take some wheat or rice grgins and put it
in your mouth. Record the taste of it
before and after chewing it.

Experiment - 3
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Discussion:

In your experiment with 'chuvda'! you might have .

felt it very difficult to swallow fhe 'chuvda'! as such.
But you might have felt it very easy to swallow after mixing
it with salvia. What may be the reason? You may say that
'chuvda' was made moist by the salvia and hence it became
easy to swallow. Like‘this, you might have éxperienced with
maﬁy food stuffs. Think of the function of saliva. We can
say that saliva makes the food moist and thus helps in easy

swallowing.

In the second experiment, namely, soaking chapati in
.water, you might have felt the pieces of chapati as very
slimy and soft. This is because, water acts upon certain
food substances and makes it slimy and soft. In our mouth
also, the water content of saliva (major portion of saliva
consists of water) makes the food soft and slimy, so that
the foed can pass through the gullet easily into the stomach.
From this experiment, wé:§an say anything about the function
of saliva? We can say that saliva does the function.of

making the food soft and slimy.

Consider the last experiment you have performed. At
the very beginning, you might not have experienced‘any taste.
But, later when the chewed rice or wheat got mixed with

saliva, you might have experienced a sweet taste. This is
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because of the conversion of starch present in rice or wheat

grains into sugar by the enzyme ptylin present in saliva.

At this point, you may uask as to why starch is to be

converted into sugar? You may recall that our body cells

can absorb only simpler substances which can paés through

the cell membrane, Starch molecules, being complex and
bigger in size,cannot pass through the cell membrane,

Hence, these starch molecules should be converted inte
simpler glucose molecules before it is ebsorbed. By this

time, you might be clesar of the functions of saliva.

We shall put them together:
1. Saliva produced in the mouth mekes the food
moist, soft and slimy, and helps for easy swallowing.

2. Secondly, it converts the starch portion of the
food into sugar.

Let us now try to summarise the whole process of

digestion in the mouth,

In the mouth, the food is first chewed well with the
help of teeth. This chewed food mixes with the saliva
secreted by the salivary glands. The salivary Jjulce converts
the starch part of the food into sugar; makes the feod moist,

soft and slimy and thus prepares it for easy swallowing.
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Before you proceed further to understand the process
of digestion in stomach, you may. like to make sure that you
have understood what has been presented so far in this

section. To do so, you may answer the following questions.

Guestions:

1. Why do you think that digestion of food begins in the

mouth?

2 Why is it necessary to chew the food well before
swallowing it?

3. Write in a paragraph about the need of salivary glands
in the moufh.

4, Suppose you chew cooked potato along with ground huts

and butter. Think as to which one of them is digested
in the mouth. Give your reasons,

Answers 3

Te Mouth forms the first part of the digestive system,
and it is here the starch portion of the food
(complex substances) is broken down into sugar
(simpler substance). Hence, we can say that the
process of digestion first begins in the mouth.

2 Food has to be chewed well in the mouth before it is
swallowed due to the reasons that;

1. 1t will be easy to swallow,

2. it mixes well with the saliva, which is very
much needed for the conversion of starch
into sugar.
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3. Salivary glands secrete a juice known as a salivary
juice which helps the organism in the following
wayss:

1. it helps in meking the food moist,

2 it h2lps in making the food soft and slimy
so that it can be easily swallowed,

3. it digests the starch portion of the food
into simple sugar and helps for quick
absoroption by the body cells.

Digestion in the Stomachs:

The food from the mouth is pushed through pharynx
and oesophagus into the stomachzi;

From the Diagram 3, you can make

out that it is a bag like struc-
ture and is situated Just below
the diaphram. You may wonder to
know that food stays in the
stomach for nearly 3% to 4 hes. /\
and it has the capacity of 2{to |
2% litres. You may be thinking

as to what heppens to food in

the stomach during its stay for

DIAGRAM -Z

3% to 4 hours. During its stay
in the stomach, it is slowly churned or stirrzsd by the
action of stomach muscles. The churned food lixes with

the gastric juicé.seoréted by glands, known as gastric
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glands. Diagram 4b is a small bortion of stomach showing
the gastric glands. Millions of such cells are there

situated on the walls of the

stomach. This gastric Jjuice

P T .
SOy 5T 510N

otherwise known as stomach WL MP0L LG

Juice is rich in hydrochloric
acid, water and enzymes such

as renin and pepsin, Hydro-
chloric acid meckes the con-
tents of the stomach acidic

and thereby help the -enzymes to
act. (You will study more about
acids, and how they serve as
medium‘for certain enzymes in
your chemistry class thisg year).
The enzymes namely renin and
ﬁggsin act upon the food and
convert protein content of the

- food into peptones., Most of the proteins are converted
into peptones here. The remaining proteins pass on to

the small intestine; the next part of the digestive system
‘where it will be converted into peptones. (You will study

more about acids, and how they serve as mediums for certain

enzymes in your chemistry classes this year).

R PO .
FN%Y a0 1. 8
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Juice, starch will not be digested.

3. As a student of biology, you may think of the
following scientific reasons for not staying with an
empty stomach, ,
(i) Every organism requires energy for various
purposes, honce food is noeceszary.

(i1} When there is no food in the stomach, there will
be nothing for the gastric juice to digest.
Hence, the hydrochloric acid peart of gastric
Juice acts upon the stomach walls and causes
damage, ultimately leading to ulcers. It is
because of\this reason, it is always boetter not
to stay with an empty stomach.

s o e s L 4w - s i e

Digestion in the Small Intestines

People often think and speak of stomach as 1f it were
the most important organ of

: \
the digestive tract. Actually’

:
ot

it is possible for a person to
live comfortably having his
stomach rcmoved and teking

frequently small meals., This

is because the major part of ‘
DM M IR

digestion occurs in the small hua

- (
intestine. The smsll intestine ’ } \
wered (253f$=;:§> ngzl%_

is a much coiled tube, about 1tig

20 to 25 ft. long and about 1%
inches wide open when filled.

From the Diagram-5, you can
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make out that %t the very entrance to the small intestine
there is a small constricted part known as the duodenum,
It is the first part of the small intestine. You also
notice in the same disgram two glands connected with
duodenum. They are the liver and pencreas. You may be
curious to know morc about theso glands. Let us consgider
each gland and try tovunderstand their role in the

process of digestion.

Liver:~ The liver is the
largest gland present in the
body of human beings. As you
can see from the Diesgram 6,

it is situated on the right

side of the duodenum in the

abdominal region. The cells of

Ma rau=-s

this gland, namely, liver cells sccretc a Juice known as
bile Jjuice. In the figure, you can notice a duct pessing
out of the gland. It is the bile duct and carries the
bile Jjuice away from the liver, This ju;ce acts on the

fat content of the food and digests it.

Pancreas:- From the Diagram 7, you con make out that
the gland pancreas is situated along the lower side of the
stomach, and it will be usuclly about 3 to 4 inches long.
Just like salivary glands and liver, péncraas also secrctes

a Jjuice known as pancreatic Juice. Observe the Diagram 7
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closely. You will make out a duch coming out from pan-

creas and Jjoining with the bile duct. It is the pancrea-

tic duct and it carries pancreatic juice secreted by
&

pancreas into duodenum. The

common duct formed by the Qti;_gile duct

union of bile duct and pan-
creatic duct (refer to the ! (:}
//\.

diagram 8) opens into the
Panc.eas

duodenum, Thus, duodenum S

Pancrontic
receiveg both pancreatic and \\:::::::j”“\\) duct
Sy
e e

bile juices. You.may be

. ) Duodonunm
interested to know their

action on the food. These : Piagran-T" |
Juices contein enzymes -mich

as trypsin, amylase and lipase. Trypsin converts proteins
and peptones into amino acids. Am&lase or ptyline converts
remaining starch into sugar, and lipase converts fats into
fatty acids., Besides these juices, the walls of the small

intestine also sccretes a juice known as 'Intestinal juice!,

which is also rich in lipasc and invertase.

The cnzyme invertase converts remaining cerbohydratces
into simplc sugars, and lipase converts fats into fetty
acids. Thus the food stuffs containing carbohydrates,
fats, and proteins are completely digested in the small
intestine into sugars, fatty acids and amino acids. This

digested food is ready to lcave the small intestine and
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.enter into the blood stream
This is picked up by the
villi present in the
intestinal wall and circu-

lated to all parts of the

body. {You will study more
about this absorption and
circuletion of digested

food, in your next unit

. , . 1
viz., Circulation and duct

Transportation)., Joanon
duct
of bile

The indigested food
pancreas

passes from small intestine
into large intestine. In the
large intestine, the cells Di: - ram-3

lining the walls of the

large intestine absorb

wataer portion of the indigested food. The indigested:'food,
bocouse of the loss of water becomes solid and is thrown

out of the body through the opening, namaly, anus.

Now you mey answer the following guestionsin order
to make sure whether you have understood the process of

digestion in small intestine.
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Questions:

1o

2.

3

The two digestive Juices that are poured into the
region of duodenum are (i) , and (ii) .

The enzymes that are present in bile and pancreatic
Juices are:

(1)
(i)

(iii)

(Renin, amylase, pepsin, trypsin, lipase, invertase).

The intestinal Juice secreted by the cells present
on the walls of intestine contains enzymes such as
and o

Here are given two columns 'A' and 'B'. Under '4A' are
given the names of the enzymes. Under 'B' you find the
functions or the actions of the enzymes. Match 'A!
with 'B', ‘ '

'Al 'Bl
i) Trypsin a) converts starch to sugar.

ii) Lipase b) converts proteins and

peptones into amino acids.

iii) Invertase and ¢) proteins into peptones.

iv)  Amylase d) fats into fatty acids.
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Answerss

1e Bile juice and pancreatic juice,
2. Trypsin, amylase, lipase.
3. Lipase, Invertase.
L}'Q i) bQ
ii) d.
iii) a.
Summary:

Let us try to summarise what we have studied about the
process of digestion in human beings. We studied that’the
process of digestion begins in the mouth and ends in the
small intestine. In the mouth, food is chewed well and is
mixed with saliva. The enzyme ptyline present in saliva
converts starch present in feood into sugar. This partly
digested food passes on from mouth to stomach through

oesophagus.,

In the stomach, the food stays for about 2% hours to
3 hours. We studied that during its stay, it gets acted
upon by the gastric Jjuice secreted by the stomach walls.
The enzymes namely, Renin and Pepsin present in the gastric
juice converts proteins present in food into peptones. Next,
from the stomach, the food passes on to small intestine,

where digestion of food is completed.
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In the small intestine, food gets mixed with bile

Juice (secreted by the liver), pancreatic juice (secreted
by the pancreas), and the intestinal juice (secreted by the
walls of the intestine). From Table - 1, you will get a

picture of what all you have studied about these juices.,

Name of the Enzyme

of 3 £
juice present Action on food

i

Bile Juice and Converts proteins and pep-

Pancreatic Juice Trypsin tones into amino acids.
Amylase Remaining starch into sugar
Lipase Fats into fatty acids
Lipase Fats into fatty acids

Intestinal Juice

Invertase Remalning carbohydrates into
sugar

The food that is thus digested is absorbed by the blood
vessels present in the villi and is later on circulated to

all parts of the body.

The indigested food passes on to the large intestine,
where much of the water is absorbed and the rest is thrown

out as faeces through the anus.

Friends, I hope that you are clear about the whole

process of digestion that occurs in the body of human belngs.

*
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You know very well as to why we took human beings as an
example for understanding the process of digestion in verte-
brates. You might have heard of disorders such as vomiting,
nausea, appendicites, etc. You may be interested in knowing
more about these disorders. You may refer to the book

mentioned under reference,

7

Reference:

H.S. Diehl, Amita D, Laton, Franklin C. Vaughn,
John, M,, Lampe,

"Health and Safety for You". Page No. 149-152,
McGraw-Hill Book Company.

Things to_dos

It is a fun to perform some experiments in biology and
learn. You may perform the following experiments and
experience yourself.

1. Think of some foods - for example, hot soup, milk,

potato and Gulab Jamun, Which makes your salivary
glands secrete the most saliva?

2 Smell some foods. Does smelling the food cause more
saliva to flow? Record your experience.

- 3. Hold your nose and look at some food. Does looking
at food affect your salivary glands?

4L, Do the above experiments before lunch when you are
hungry. Do them again afterllunch. Does being hungry
make a difference?
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5. Think as to what may happen to a person, if his
small intestine is removed completely? Write your
‘answer in a separate sheet of paper. You are
free to give as many possibilities as possible,
More credits will be given for more points.

6. Discuss with your teacher and try to understand
about the factors that cause vomiting, indigestion,
nausea, etc.

Summarys

Friends, let us try to summarise what we have legrnt
in this Unit,namely 'Heterotrophic Nutrition'. We studied
that heterotrophic nutrition is found in all those organisms
which cannot synthesize their organic food from simple
inorganic substances like water, carbondioxide and mineral
salts. These organisms depend directly or indirectly on
plant and plant producté for their basic fooed requirement.
You may recall the food chain we studied. It is a chain of
organisms linked by their food relations, and uitimately
plants forming the bsse of such a chain. We discussed about
the statement "All Flesh is Grass" and ultimately came to a

conclusion that it is true.

Coming to the nutrition seen among heterotrophs,

we studied three types. They are:
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1. Holozeoic - Organisms feeding on solid feod in an
‘ animal fashion, that is, first
ingesting the solid food, digesting
it and abserbing it.

2. Saprophytic - Organisms feeding on dead and decaying
organisms and absorbing nutrients
from it.

3. Parasitic = Organisms feeding on other living
organisms directly and thus obtaining
their nutrients.

Next, we studied how animals ingest, digest and absorb solid
food, Wé studied that during digestion, the complex molecules
of carbohydrates, proteins and fats are broken down into
simpler substances such as sugars, amino acids, fatty aéids
which are later absorbed and utilized for various life
activities. We studied about two types of digestion seen

among animals. 1) Extra=cellular Digestion:~ a_ type of

digestion that occurs outside the cells in the diggstive

cavity. 2) Intra-cellular Digestion :- a type of digestion

that occurs within the cell in the cytoplasm. To understand

the exact process of digestion, we took the example of human
beings and studied the process in detail. From the Table - 2,
you will get a picture of what you have studied about the |

process of digestion in human beings.



Table -« 2 3

Process of Digestion in Human Beings

Name of the Name of the Enzyme Action of the
organ of the Juice present in  enzyme
digestive secreted the Qjuice
tract
Mouth Saliva Ptyline converts starch to
sugar
Stomach Gastric Renin and converts proteins
Juice Pepsin to PeEptones
Small Bile Jjuice : Converts proteins
intestine and Pan- Trypsin & peptones to
(duodenal creatic amino acids.
region) Juice ‘
| converts starch
Amylase into sugar
. converts fats into
Lipase fatty acids.
Small . converts fats into
intestine Intestinal Lipase fatty acids.
(intestinal Juice
part) Invertase remaining carbo-

hydrates or
starch into sugar.

The indigested food passes through large intestine

and is thrown out through the anus as faeces.



(1)
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II.
(1)

(c) Parasitic orgenisms
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UNIT TEST IV

PART T

Instructions:

Here are given a few incomplete statements. Under
each incomplete statement, you will find 3 alter-
natives with which you can complete that statement,
You have to choose that alternative which is most
appropriate and which completes the statement.
Encircle the serial number of the alternative

you have selected. ‘

There is a group of bacteria living in the environ-
ment, which neither possess Chlorophyll nor any
pigment similar to Chlorophyll. They also cannot
utilize chemical energy for manufacturing their
food. Naturally these organisms should be:

(a) autotrophs (b) chemotrophs (c)} heterotrophs

Symbiosis is a kind of association between to
dis~similar living organisms, wherein

(a) both the organisms are benefited
(b) only one organism is benefited

(c) Dboth the organisms are not benefited.

Match the following:

(a) Holozoic orgenisms. 1. organisms which absorb
food from dead and
(b) Saprophytic orga- decaying matter,

nisms. 2. Organisms which absorb
food from other living
organisms directly.

3. organisms which feed on
solid food.

4, organisms which manu-
-~ facture food by using
chemical energy.
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II. (Contd.)
(2) (a) Saprophytic 1. Bacteria which nourish
bacteria themselves by utilizing
solar energy C
(b} Chemosynthesis 2. Bacteria which depend
bacteria on other living organisms
R for their food.
(c) Paragggigria 3. Bacteria which feed on
* dead and decaying organisms.
4, Bacteria which nourish
themselves by utilizing
chemical energy.
111, Give two examples each for the following: C
1. Holozoic mode of feeding: (i) (ii)
2. Saprophytic mode of feeding:(i) (ii))
3. Parasitic mode of feeding: (i) (ii)
Iv. Explain briefly as to what you understsnd by the
term 'heterotrophic nutrition'. K
V. Here is given an example of a kind of association that

exists between two living things. There lives a kind

of small fish which attaches itself to the under-
surface of another big fish by its mouth. After a short
period of time, the connection becomes permanent. The
blood streams of both the fishes become one. From

that time on, the small fish is nourished by the blood
of the big fish for as long as either of them live,

Is this partnership an example of parasitism or
symbiosis? Give your reasons for it. : C
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UNIT TEST IV

PART II
Instructions:

Here are given a few incomplete statements. Under each
incomplete statement, you will find 3 or 4 alternatives
with which you can complete that statement. You have to
choose that alternative which is most appropriate and
which completes the statement. Encircle the serial
number of the alternative you have selected.

(1) The process of digestion that occurs within the cell
is called as: ‘ K

(a) intra cellular digestion
(b) extra cellular digestion

(c) cellular digestion.

(2) 1In the case of hydra, digestion of food takes place
both inside as well as outside the cell. Hence, the
process of digestion in hydra is: c
(a) extra cellular
(b) intra cellular

(c) both extra as well as intra cellular.

(3) The overall function of digestion is: K
(2) breaking down of the complex food into simpler
substances such as sugar, amino acids, fatty
acids, etc.
(b) absorption fof food
(c) oxidation of food and release of energy

(d) none of the above.

(4) The enzyme ptylin in salvia converts: K

(a) sugar to starch
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(5)

(6)

(7)

(8)

2499

(b) proteins to peptones

{c) starch into sugar

(d) fats into fatty acids.

The enzyme pepsin present in gastric Juice
converts:

(a) sugar to starch

(b) proteins into peptones

(¢) fats into fatty acids

(d4) peptones into amino acids.

The enzyme lipase present in pancreatic and
bile Jjuice converts:s

(a) milk proteins into peptones

(b) starch into sugar

(c) oroteins into peptones

If the whole of small intestine is removed from
the body of a human being, then:

(a) there will be no digestion and absorption
of food in the body

(b) there will be digestion but absorption
will not be there in the body .

(¢) the process of digestion and absorption
will not be affected.

It is always good to chew the food well before

swallowing, becauses :

(a) food will be easily digested and absorbed

(b) food will be easily digested

(¢) food will be easily absorbed

(d) food will be more tasty.
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II. Fill in the Blankss

(1) The relationship between producer and consumer
organisms isjy Producers food whereas
Consumers food. _ '

(2) It is a common experience that when we chew boiled
potato we feel sweet after some time. This is
because:

a) proteins of potato are converted into peptones,
b} starch of potato is converted into sugar, )
c) fats of potato is converted into fatty acids).
III. Match the followings
Instructions
Below are given two tables "AY and "B", Under "AM
are given names of the enzymes present in the
digestive Jjuices. Under "B" are given names of
the digestive Juices. Match the enzymes with the
digestive Juices in which they are present. K
Hpl ' upH
(1) Ptylin (a) gastric juice
(2) Pepsin (b) pancreatic and bile juice
(3) Trypsin (¢) Salivary juice
(4) Invertase (4) Intestinal juice
IV, Reason outs:

300

Below is given the diagram of a bacterium digesting
its food. Observe the diagram carefully and write
as to whether the process of digestion is intra=-
cellular or extra cellular. Give your reasons. A
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ANSWER 2

Here are given names of a few organisms. Develop
a food chain with the help of them.

(a) Plants

(b) Grass hopper
(¢) Snakes

(d). Vultures

(e) Frogs.

f
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