GEE-TECH COACHING CENTRE CLASS X

LIFE PROCESSES

All the plants and animals (including human beings) are alive or living. Now the question Is -
What criteria do we use to decide whether something is living or not ? The most important
criteria to decide whether something is alive (or not) is the MOVEMENTS. All the living beings
move by themselves without any external help while non living things cannot move by
themselves. In some cases the movements of living beings are quite fast (in most of the
animals) which can be easily observed by us, while in plants, the movements are very slow
and hence observed with difficulty (with the exception of plants like “Touch-me not” plant
which shows folding of leaves on being touched).

Animals and plants move in different ways. Animals can move from one place to another or
they can move their body parts. While plants are fixed in soil so they can only move parts of
their body such as leaves, flowers, shoots and roots.

All the living things (plants and animals) are made up of tiny living units called cells. The cells
themselves are made up of small particles called molecules. The movements over very small
scale (as those in the molecules of living beings) are invisible to the naked eye, however,
these movements are necessary for the existence of life. In fact viruses do not show any
molecular movement in them until they infect some cells. That is why viruses are considered
as a border line between living and nonliving.

LIFE PROCESSES - The basic functions performed by living organisms to maintain their life

on this earth are called life processes. They are essential to prevent damage and breakdown
and to produce energy. The basic life processes common to all living organisms are —

1. Nutrition — involves the taking of food inside the body and converting into small

molecules which can be absorbed by the body.

Respiration — is the process which release energy from the absorbed food.

Transport — is the process in which a substance absorbed or made in one part of the

body is moved to other parts of the body

4. Excretion — is the process in which the waste matenals produced in the cells are
removed from the body.

5. Control and coordination — is a process which helps the living organisms to survive
in the changing environment around them. '

6. Growth and movements — The process of growth involves the change from a small
organism to a big organism or an adult organism. In movement, the organism either
moves from one place to another or moves its body parts while remaining at the
same place.

7. Reproduction — involves the making of more organisms from the existing ones to
maintain the continuity of life on earth.

@

All living organisms need energy to carry out these life processes. They get this energy from
food. Plants obtain their energy from sunlight. In case of single-celled organisms, no specific
organs for carrying out various life processes (e.g. taking in food, exchange of gases or
removal of wastes etc.) may be needed as the entire surface of the organism is in contact
with the environment. While in multi-cellular organisms, all the cells are not in direct contact
with the surrounding environment, thus simple diffusion will not meet the requirements of all

the cells and they require specific organs for carrying out various life processes.



NUTRITION

A NUTRIENT is defined as any substance which an organism obtains from its surroundings

and uses it as a source of energy or for the biosynthesis of its body constituents and the

process of intake of nutrients (like carbohydrates, fats, proteins, vitamins etc.) as well as their
utilization by an organism is known as NUTRITION.

Modes of nutrition — depending upon the method of obtaining food, there are mainly two
modes of nutrition —

1. Autotrophic mode of nutrition — in which an organism makes (or synthesizes) its
own food from the simple inorganic substances like carbon dioxide and water present

In presence of sunlight and chlorophyll. These organisms are known as
AUTOTROPHS e.g. green plants and some bacteria.

2. Heterotrophic_mode of nutrition — in which an organism cannot make 9or

synthesize) Hits own food from simple inorganic substances. They depend on other
organisms for food and are known as HETEROTROPHS e.g. animals.

A heterotrophic organism can obtain its food from other organisms in three ways —

(a) Saprophytic nutrition — in which an organism obtain its food from decaying
organic matter of dead plants and animals and these organisms are known as
SAPROPHYTES e.g. fungi and bacteria, The saprophytes breakdown the
complex organic molecules present in dead and decaying matter and convert

them into simpler substances outside their body. These simpler substances are
then absorbed by saprophytes as their food.

(b) Parasitic nutrition — in which an organism derives its food from the body of

another living organism (i.e. host) without killing it and organism is called as
PARASITE. A parasite obtains its food from the host but gives no benefit to the

nost in return (usually it harms the host) e.g. fungi, bacteria, some flowering
plants like Cuscuta and some animals like Plasmodium, Ascaris etc.
(c) Holozoic nutrition — in which an organism takes the complex food materials into

its body by the process of ingestion, the ingested food is digested and absorbed
into the body cells of the organism e.g. in human, amoeba etc.

NUTITION IN PLANTS - Green plants are autotrophic and synthesize their own food by the
process of PHOTOSYNTHESIS - The process by which green plants make their own food
(like glucose) from carbon dioxide and water by using sunlight in presence of chlorophyll.

Oxygen gas is released during this process. The process of photosynthesis thus can be
represented as —

sunlight
6 CO;, + 12H,0 - > CeH120g +6 O, + 6 H,O
Chlorophyl

The food prepared by the green leaves of aplant is in the form of glucose which is then
sent to different parts of the plant. The extra glucose is stored in the form of STARCH which
serve as the internal energy reserve to be used as and when required by the plant.

The photosynthesis takes place in the following three steps —

1. Absorption of sunlight energy by chlorophyl
2 Conversion of light energy into chemical energy and splitting of water into hydrogen

and oxygen
3. Reduction of carbon dioxide by hydrogen to form carbohydrates

These steps need not take place one after the other immediately. They can take place at
different times. For example, desert plants take up carbon dioxide at night and prepare an
intermediate product which is acted upon by the sunlight energy absorbed by the chlorophyll
during the day time.



Conditions necessary for photosynthesis — The conditions necessary for photosynthesis
10 take place are -

1. Sunlight
2

3. Carbon dioxide
4. Water

Site_of photosynthesis — The photosynthesis occurs in organelles called chioroplast
(present in green plants) which contain chlorophyll pigment. In a cross section of leaf,
Chioroplast can be seen as numerous disc like organelles in the photosynthetic cells (or
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CROSS SECCTION OF A LEAF

Raw materials for photosynthesis — The raw materials for photosynthesis are —

1. Carbon dioxide
2. Water.

The plants take carbon dioxide from air for photosynthesis. The carbon dioxide enters the
leaves of the plant through the STOMATA (tiny pores) present on their surface. Each
stomatal pore is summounded by a pair of guard cells. The opening and closing of stomata of
stomatal pore is controlled by the guard cells due to uneven thickening of their outer and inner
surfaces. The inner wall of the guard cells is thick while the outer wall is thin. When water
flows into the guard cells, they swell, become curved and cause the pore to open. On the
other hand, when the guard cells lose water, they shrink, become straight and close the

Open stomala Clesed Atowmala

OPEN AND CLOSED STOMATAL PORE




. A large amount of water is also lost from the cells of the plant leaves through open stomatal
pores. So when the plant does not need carbon dioxide and wants to conserve water, the
I stomatal pores are closed. The oxygen gas produced during photosynthesis also goes m:lt
through the stomatal pores of leaves. Aquatic plants used the carbon dioxide gas dissolved In

| water for carrying out photosynthesis.

p The water required by the plants for photosynthesis is absorbed by the roots of the plan15
from the soil through the process of osmosis. The water absorbed by the roots of the plant IS
transported upward through the xylem vessels to the leaves where it reaches the
photosynthetic cells and utilized in photosynthesis.

-

In addition to these two raw materials, plants also need other raw materials such as nitrogen,
phosphorus, magnesium and iron etc. from the soil. Nitrogen is an essential element used by
the plants to make the proteins and other compounds, The plants take up nitrogen from th_e
soil in the form of inorganic salts such as nitrites or nitrates or in the foorm of organic
compounds which are produced by bacteria from the atmospheric nitrogen.

NUTRITION IN ANIMALS -- Nutrition in animals is heterotrophic in nature hence they depend
on other organisms for their food or they need an external source of food.

On the basis of their food habits, animals can be divided into three main groups —

1. Herbivores — which eat only plants e.g. goat, cow, monkey eic.
2. Carnivores — which eat only other animals as food e.g. lion, tiger, vulture etc.
3. Omnivores — which eat both plants and animals e.g. human beings, dog crow etc.

The process of nutrition in animals show a high degree of variation from lower animals io
higher animals. In unicellular animals such as amoeba, the food may be taken in by the entire

body surface by engulfing and digested subsequently. In higher animals such as humans, the
digestive system is well developed to take in and digest various types of food.

Nutrition in amoeba - The mode of nutrition in amoeba is HOLOZOIC and the process of
obtaining food by amoeba is called PHAGOCYTOSIS. The various steps involved in nutntion
of amoeba are — ingestion, digestion, absorption, assimilation and egestion.
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1. Ingestion — Amoeba has no mouth or a fixed place for the ingestion of food. When a
food particle comes near amoeba, then amoeba ingests this food particle by forming
temporary finger like projections called PSEUDOPODIA around it. The food is
engulfed with a little surrounding water to form a food vacuole inside the amoeba.

2. Digestion — In amoeba the food is digested in food vacuole by digestive enzymes.

DIFFERENT STAGES !l THE NUTRITION OF AMOEBA




The enzymes from surrounding cytoplasm enter into the food vacuole and break

down the food into small and soluble molecules by chemical reactions. :

3 Absorption - The digested food present in the food vacuole is absorbed directly into
the cytoplasm of the cell by diffusion. After absorption of food, the food vacuole
disappears.

4 Assimilation - A part of the food absorbed in amoeba is used to obtain energy
through respiration. The remaining part of the absorbed food is used to make parts of
amoeba which lead to its growth.

5 Egestion - When a considerable amount of undigested food collects inside amoeba,
then its cell membrane suddenly ruptures at any place and the undigested food is

thrown out of the body.

In Paramaecium, a unicellular organism with a specific shape, the food is taken al a specific
spot. Food is moved to tis spot by the movement of cilia which cover the entire surface of the

cell,

Nutrition in human beings — takes place through DIGESTIVE SYSTEM which consists of
ALIMENTARY CANAL AND ASSOCIATED GLANDS. The alimentary canal is long tube

extending from the mouth to the anus. In humans, the vanous organs forming the aiimen;ary
canal in sequence are — Mouth, Oesophagus, Stomach, Small intestine and large intestine.

The glands that are associated with the human digestive system are — salivary glands, Liver
and Pancreas.

The various steps of nutrition in human beings are —

1. Ingestion — The food is ingested through the mouth.
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2. Digestion - In humans, the digestion begins in mouth itsell The mouth cavity

contains TEETH, TONGUE AND SALIVARY GLANDS. The teeth cut the food in!n
small pieces, chew and grind it. Our tongue helps in mixing food with saliva.dSaliva I:::
a watery liquid salivary glands. It wets the food in our mouth so that 100 ::3: e
swallowed more easily. The saliva also contains an enzyme called SAL

AMYLASE. Which break down starch (a complex molecule) into sugar.

From the mouth, slightly digested food is taken to the stm:nach through the food pip;
or oesophagus. The walls of food pipe have muscles which can contract and expan

afternatively and thus pushes the food into the stomach. The movement of the wal!s
of food pipe is called PERISTALTIC MOVEMENT. In fact these peristaltic

movements occur all along the alimentary canal.

The stomach is a J — shaped organ present on the left side of the abdomen. The
glands present in the wall of the stomach secrete GASTRIC JUICE. It contains three
substance HYDROCHLORIC ACID, ENZYME PEPSIN AND MUCUS. The
hydrochloric acid creates an acidic medium SO that enzyme, pepsin can act on
protein. Another function of acid is that it kills any bacteria which may enter the
stomach with food. The enzyme pepsin begins the digestion of proteins present in to
food to convert into smaller molecules. The mucus protects the inner lining of the
stomach from the action of acid under normal conditions. From stomach the food
enters into small intestine. The exit of food from the stomach is regulated by a
sphincter muscle which releases it in small amounts into small intestine.

The small intestine is the longest part of the alimentary canal which is fitted into a
compact space because of extensive coiling. The length of the small intestine differs
in various animals depending on the food they eat. The length of small intestine_is
more in herbivores as compared to camivores because it is difficult to digest cellulose
(present in grass ) while meat can be digested easily. The small intestine is the site of
complete digestion of food. This happens as follows —

(a) The small intestine receives the secretions of two glands : liver and pancreas.
Liver secretes BILE. It is a greenish yellow liquid which is normally stored in gall
bladder. Bile is alkaline in nature and it performs mainly two functions — (i) makes
the acidic food coming from stomach alkaline so that pancreatic enzymes act on
it and (ii) bile salts cause EMULSIFICATION OF FATS i.e. it breaks large
globules of fats into smaller globules thus increases the efficiency of enzyme
action. Pancreas secretes pancreatic juice which contains digestive enzymes like
TRYPSIN for digesting protein, AMYLASE for breaking down starch and LIPASE
for breaking down emulsified fats.

(b) The walls of small intestine contain glands which secrete intestinal juice (also
known as Succus entericus). The intestinal juice contains a number of enzymes
which complete the digestion of complex carbohydrate into glucose, protein into
amino acids and fats into fatty acids and glycerol. Glucose, amino acids, fatty
acids and glycerol are small, water soluble molecules. Thus the process of
digestion converts the large insoluble food molecules into small water soluble
molecules.

3. Absorption - After digestion, the small molecules of food can pass through the
walls of the small intestine (which contain blood capillaries) and go into our blood.
This is called absorption. In fact, the small intestine is especially adapted for
absorbing the digested food. The inner surface of the small intestine has millions of
tiny, fingers like projections called VILLI which increase the surface area for

absorption.

4 Assimilation - The blood carries absorbed food to each and every cell of the body,
where it is utilized for obtaining energy, building up new tissues and the repair of old
tissues. The digested food which is not used by our body immediately is stored in the
liver in the form of carbohydrate called GLYCOGEN. This stored food can be used as
a source of energy by the body as and when required.



5. Egestion — The undigested or unabsorbed food is sent into the large intestine. The
walls of large intestine absorb most of the water from the undigested food with the
help of villi. The rest of the material is removed from the body via anus as faeces. The
exit of faeces is regulated by anal sphincter.

RESPIRATION

The process of releasing energy from food is called RESPIRATION. It involves oxidation of
glucose to give energy which is stored in our body in the form of ATP. The oxidation of food to
obtain energy occurs in presence or absence of oxygen. Based on this, respiration is of two
types — AEROBIC RESPIRATION (in presence of oxygen) and ANAEROBIC RESPIRATION
(in absence of oxygen).

In both cases, the first step is breakdown of glucose, a six carbon molecule, into a three
carbon molecule called PYRUVATE. This process takes place in the cytoplasm. Further
breakdown of pyruvate can occur in three different ways —

(1) In yeast, anaerobic respiration takes place and pyruvate is converted into ethanol
and carbon dioxide. This process is known as FERMENTATION.

(2) In presence of oxygen (e.g.in human or in plants) the breakdown of pyruvate takes
place in mitochondria and gives carbon dioxide and water.

(3) Sometimes, when there is lack of oxygen in our muscle cells (e.g. during vigorous
physical exercise), another pathway for breakdown of pyruvate is taken. Here the
pyruvate is converted into lactic acid which is also a three carbon molecule. The
sudden build up of lactic acid in in our muscles causes CRAMPS.

Breakdown of glucose by different pathways is summarized as follows.—
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Difference between aerobic and anaerobic respiration -

} ANAEROBIC RESPIRATION T AEROBIC RESPIRATION

| 1. Takes place in absence of oxygen 1. Utilizes oxygen

| 2. Partial breakdown of food occurs. 2. Complete breakdown of food occurs.

| 3. End products may be alcohol or lactic 3. End products are carbon dioxide and

| acd waler.

| 4. Less energy is released. 4 Considerable amount of energy Iis
L s - released. = J

Since the aerobic respiration pathways depends on oxygen, aerobic organism need to ensure
that there is sufficient intake of oxygen. Plants exchange gases through stomata and large

intercellular spaces in the leaves by diffusion. In woody plants, the exchange of gases takes
place through lenticels.

The direction of diffusion depends upon the environmental conditions and requirements of the
plaqi. Al night, when there is no photosynthesis occurring, carbon dioxide elimination is the
major exchange activity going on. During the day, carbon dioxide generated during respiration

IS used up for photosynthesis, hence there is no carbon dioxide release. Instead oxygen
release is the major event at this time.

In simple unicellular animals like amoeba, paramecium etc. respiration takes place by the
diffusion of gases through the cell membrane. Most of the animals have however, specialized
organs for respiration. Termestrial animals can breathe the oxygen in the atmosphere but
amimals that live in water need to use oxygen dissolved in water. Since the amount of
dissolved oxygen is fairly low compared to the amount of oxygen in air, the rate of breathing
in aquatic organisms is much faster than that seen in terrestrial organisms. The aquatic
organisms like fish, prawn etc. have GILLS as the respiratory organs. Fishes take in water

through their mouths and force it to pass through the gills where the dissolved oxygen is
laken up by the blood.

All respiratory organs, whether qills, lungs.or skin have three common features —

1. A large surface area to get enough oxygen.
2. Thin walls for easy diffusion and exchange of respiratory gases.
3. Rich blood supply for transport of gases.

Respiration in plants differs from that in animals in three respects —

1. All parts of a plant, like the root, stem, leaf perform respiration individuaily.

2. There is little transport of gases from one part of plant to another, unlike in animals.
3. Plant respiration occurs at much slower rate than animal respiration.

Human respiratory system — In human being, the main organs of respiratory system are —
nose, nasal cavity, trachea, bronchi, lungs and diaphragm.

The human respiratory system begins from external NOSTRILS, through which air is drawn
into NASAL CAVITY. The nasal cavity is lined with fine hairs and mucus. Mucus is secreted

by the glands present in the nasal cavity. When the air passes through nasal cavity, the dust
particles and other impurities present in the air is trapped by hair and mucus so that clean air

into the lungs. From the nasal cavity air enters into PHARYNX and then goes into
TRACHEA. Trachea is supporied by rings of cartilage which ensures that it does not collapse
even when there is no air in it. The trachea runs down the neck and divides into two smaller
tubes called BRONCHI at its lower end. The two bronchi are connected to the two lungs. The
lung lie in THORACIC CAVITY which is separated from abdominal cavity by a muscular
partition called DIAPHRAGM.
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Within lungs bronchi branch into many BRONCHIOLES. Each bronchiole terminates in a sac
called ALVEOLL The walls of the alveoli are very thin and surrounded by very thin blood
capillaries so that gaseous exchange can takes place very easily. There are millions of alveoli
in the lungs thus provides a large surface area for exchange of gases.

Mechanism of breathing — When we breathe in, air from outside rushes into the alveoli of
the lungs. This is called INHALATION. and occurs when the thoracic cavity expands.
Thoracic cavity expands when the diaphragm and muscles attached to ribs contract. This
makes the thorax moves upwards and outwards, thereby increasing the volume inside the
thoracic cavity. Thus, air pressure decreases inside and air from outside rushes into alveoli of
the lungs through nostrils, trachea and bronchi. From alveoli, oxygen diffuses into blood and
is supplied to the tissues. Carbon dioxide is absorbed by blood from the tissue and is carried
to the alveoli for its removal. Carbon dioxide is subsequently pushed out of lungs through
trachea and nostrils. This happens when thoracic cavity comes back to its original size as
diaphragm and rib muscles relax. Breathing out carbon dioxide is called EXHALATION. Thus

breathing has two events : inhalation and exhalation.

During the breathing cycle, when air is taken in and let out, the lung always contain a residual
volume of air so that there is sufficient time for oxygen to be absorbed and for the carbon

dioxide to be released.

Oxygen is carried by blood to all parts of the body with the help of red pigment called
HAEMOGLOBIN present in RBCs. Carbon dioxide is more soluble in water than oxygen is
and hence transported in the dissolved form in our blood.

Exchange of gases in tissues — After breathing, the next step is the exchange of respiratory
gases between the blood and tissues. In the tissues, oxygen gets used up and carbon dioxide
is released. The blood which brings oxygen from lungs and carries it to tissues, has a higher
concentration of carbon dioxide. Due to the difference in concentration, the gases gel

exchanged between tissue and blood capillaries.
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