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THE SIGN OF LIFE

The green earth is the
most beautiful among the
planets because of the
diversity and liveliness of
its organisms.

How beautiful the
sky is with its
billions of ever
moving celestial
bodies.

How beautiful the green earth is! The
main reason for this is the wonderful
phenomenon called life. What do you
mean by life? Let us try to give a
practical definition to life. For this, we

have to understand the unique
features of life. An extract from an
article is given below. Analyse it using
the indicators given and formulate a
practical definition of life.
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Life - The Miracle on the Green Earth
The infinite universe with its billions of constantly revolving celestial bodies!
Of these celestial bodies our little earth is unique due to the presence of
life. Primitive earth was a red hot planet. Life originated on the earth as a
result of chemical evolution that lasted over crores of years. It is considered
that this happened approximately 3500 million years ago.
On the primitive earth thunderstorms, ultraviolet rays and volcanic eruptions
yielded energy. Using this energy gases such as hydrogen, methane,
ammonia and water vapour present in the atmosphere of the primitive
earth reacted to form organic compounds. The earth cooled down leading
to heavy rains which resulted in the formation of oceans. The dissolved
organic compounds of the oceans constantly reacted resulting in the
formation of the first cell. From this the different kinds of organisms evolved.
They obtained energy and matter from the environment to carry out
essential life activities like respiration, growth, response to stimuli and
reproduction. Organisms which used energy and matter and produced
food themselves became autotrophs. The heterotrophs depended on
autotrophs for their food. The new adaptations and variations suitable
for life activities resulted in variability among organisms-the biodiversity
which made the green earth more beautiful.
What is life? One cannot answer this question in a word or a sentence.
The existence of life depends on abiotic factors like sunlight, air, soil,
water etc. Life as a phenomenon expresses the ability of organisms to
obtain matter and energy forms from the environment and utilise the same
for life activities. The expression of life activities by organisms is enabled
by the peculiarities of the cells, the basic units of life.
Many chemical reactions take place in each cell. Some of these include
assimilation of materials and thereby synthesis of new substances needed
for the body eg. photosynthesis and the protein synthesis taking place
inside the cells. Such constructive processes are commonly called
anabolism. Processes like the breakdown of nutrients for the release of
energy also take place in the cell. Such breaking down processes are
known as catabolism. Anabolism and catabolism together constitute
metabolism which is considered the chief sign of life.

Indicators
 What is the role played by abiotic factors in sustaining life ?
 Are the features of life similar in all organisms?
 How do the features of the cell become the important sign of life?
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Have you now understood that the
phenomenon of life becomes a fact
through various life activities? Energy
is required for continuity of life
activities. Do you know what is the
source of energy in the biosphere?
Why can't the animals absorb solar
energy as plants do?
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You have studied that plants absorb
solar energy and prepare food by
photosynthesis. Two pages taken from
the Science magazine Pachila
developed by Nandu and his friends,
on the importance of green plants are
given below. Analyse these pages
based on indicators given and prepare
a note in your science diary.

The Greenness of Leaves

Leaves are the kitchen of the
biosphere. Food is prepared in
chloroplasts
using
sunlight.
Chloroplasts are seen in the plant cells,
especially in the cells of leaves
(Figure1.1). A pigment called
chlorophyll present in the chloroplast
helps to absorb sunlight. There are
different types of chlorophyll such as
chlorophyll a, chlorophyll b and so on.
Chlorophyll a is bluish green while
chlorophyll b is yellowish green in
colour. Besides chlorophyll, there are
other pigments also which give colour
to leaves. Yellow coloured
xanthophyll and yellowish orange

coloured carotene are the other
pigments in leaves. All these
pigments have the ability to absorb
sunlight. But chlorophyll a alone can
take part directly in photosynthesis.
The other pigments are called
accessory pigments. The accessory
pigments absorb sunlight and
transfer their energy to chlorophyll
a. Chlorophyll a and chlorophyll b
absorb mainly the blue and red rays
of the visible light. Since the green
light is not absorbed at all, it is
reflected making the leaves appear
green.

chloroplast

upper
epidermis

stroma

vascular tissue
lower
epidermis
Structure of leaf

grana

Cell inside a leaf
Fig. 1.1- Into the interior of the leaf

stroma lamella
Chloroplast
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Soliloquy of the Sun
I was born millions of years before the
earth was born. My interior is a great
furnace where hydrogen nuclei melt and
fuse together and form helium. The
unlimited energy that flows from me by
this process is utilised at least to a small
extent only by the living beings of the
earth. I give food to the life forms on earth
through green plants. Plants use only
less than five percent energy reaching
the earth through my rays. Herbivores
get only 10% of this energy and
carnivores get only 10% of that received
by herbivores. But there are some smart
little fellows who can live without my help.
They are generally known as

chemosynthetic bacteria. They get
energy to build up carbohydrate by
oxidising the inorganic compounds
around them. Sulphur bacteria which
break up hydrogen sulphide to produce
energy is an example. The infra-red rays
that I give away are the source of heat
energy. In short, it is I who give heat and
light to the earth. The energy from me
will flow out at the present rate
approximately for another 460 crores of
years. It would be so fulfilling if others
could fully utilise the energy that flows
from me until that time. That is my only
prayer.

water enters the leaf

Indicators

CO2 enters through
stomata

• The position and structure of the
chloroplast.
• The pigments of the leaf and the
absorption of light.
• Photosynthesis and chemosynthesis.

leaf

stomata
xylem

Will photosynthesis take place if
sunlight and chlorophyll alone are
present? What are the raw materials
needed for photosynthesis? How do
they reach the leaves?
Examine Figure 1.2 and complete the
flowchart given below.
atmosphere

soil

CO 2

water

leaf

water moves up through the
xylem vessels
stem
root
water enters from the root
hair to the xylem.
water from the soil enters the
root hair through osmosis.

root hair
Fig. 1.2 - Water and carbon dioxide into the leaves
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You have now seen how carbon
dioxide and water that are necessary
for photosynthesis enter the leaves. Let
us now learn about the process of
photosynthesis in the leaf.

?

There are two phases in photosynthesis:

1. The phase which requires
sunlight (Light reaction)
The light reaction takes place in the
grana of the chloroplast. This occurs
only in the presence of light. There
are two major processes in the light
reaction. It is in this phase that light
energy is converted to chemical energy
contained in adenosine triphosphate
(ATP) molecule. In this phase water is
also broken down into hydrogen and
oxygen utilising light energy. The ATP
and hydrogen that are produced in the
light reaction are utilised for the
synthesis of starch in the next phase
namely the dark reaction. Oxygen is
released in the light reaction. Shall we
try to understand this with the help of
an experiment?

aquatic plant
Fig. 1.3 Experiment - Release of gas during
photosynthesis

setup was placed in the room and
when placed under direct sunlight?
Lift the test tube gently above water,
light a match stick and hold it against
the mouth of the test tube? What
happens? What is the reason for this?
Which is the gas produced ? Formulate
inferences and write them in your
science diary.

2. The phase which does not
require sunlight (Dark reaction)

2. Under direct sunlight in the yard.

The dark reaction takes place in the
stroma of the chloroplast. The
chemical reactions that take place in
this phase do not require light. The
hydrogen atoms that are released by
the break down of water molecules
during the light reaction combines with
the carbon atoms from carbon dioxide
molecules for the synthesis of glucose
by plants in the dark reaction.

Did you observe the same change in
the test tube when the experimental

Complete Table 1.1 on the basis of the
concept you have developed so far.

Set up the experiment as shown in
Figure 1.3. Keep this experimental set
up, one hour each under the following
conditions.
1. In a room with little light.

Photosynthesis
(Phases)

Location

Type of reaction
decomposition / synthesis

Products

Necessity of light

Light Reaction
Dark Reaction
Table 1.1
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The role of plants in providing food and oxygen to other organisms is now clear.
Glucose is the product of photosynthesis, isn't it? The energy required by the
plants for their life activities is obtained from glucose molecules. Since glucose
is highly soluble in water it cannot be stored as such in the plant. Therefore
plants convert the glucose into starch and store in their tissues. Conduct an
experiment to prove the presence of starch in leaves with the help of your teacher.
We take the food which is stored by plants. Make a list of the common plant
products included in our food.
• Rice
•
•
Analyse the flowchart given below and prepare a note on how the food materials
we use in daily life are produced.
photosynthesis
glucose
(metabolism)

starch

(in tubers)

proteins

(in pulses)

There are some bacteria which are
autotrophs like plants. A pigment
similar to chlorophyll is seen in them.
This is known as bacterio chlorophyll.
This pigment absorbs the infra-red rays
of the sun in order to synthesize food.
It is already understood that some
bacteria can synthesize food without
the help of sunlight.
Organisms that depend on autotrophs
for their food are known as
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lipid
(in seeds, oil seeds)

fructose
(in fruits)

sucrose
(in sugarcane)

heterotrophs. All animals including
man are heterotrophs. Therefore when
we destroy plants, we deplete not only
our own food and oxygen but those of
other animals too. Nature will not
tolerate this. It is the duty of sensible
man to preserve plants that sustain life
on the earth.
Organise a seminar in your class on the
topic 'Plants to preserve life and Man
to preserve plants'.

