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Gopal Krishna Gokhale (1866-1915)

(Gopal Krishna Gokhale, one of the greatest of our leaders, while introducing hD
Elementary Education Bill in the Imperial Legislative Council on the 11th March, 1911,
made his eloquent appeal. He said:

“My Lord, an American legislator, addressing his countrymen
more than half a century ago, once said that if he had the
Archangel’s trumpet, the blast of which could strike the living of
all nations, he would sound it in their ears and say: ‘Educate your
children, educate all your children, educate every one of your
children.’”

(Source: A. Lakshmanswami Mudaliar, (1960), Education in India, Dadabhai Naoroji Memorial Lectures, Asia
Publishing House, Bombay (Now Mumbai), Page 30)

(The Right to Education (RTE) Act, 2009 has, now been implemented w.e.f. 1 April, 2010, to provide free and
Q)mpulsory education to all children in 6-14 years age group after a period of about 100 years) /
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From the Chairman’s Desk...

Dear Learner,

It gives meimmense pleasure to share with you
that the open and distance learning (ODL) mode
of education isgaining popularity day by day. It
is, now, not a second choice any more but an
innovative option comparable to most School
Boardsinthe country. The salient featuresof ODL
such as open entry with respect to age and
qudification, any timeadmisson/on-lineadmission,
open choice of courses/subjects of study and
choice of medium of instruction, flexible scheme
of examination with the facility of On-demand
Examination System (ODES), credit accumulation
and credit transfer etc., makethe ODL system as
learner centric, wheresovereignty of learners
isgiven paramount importance.

It has been the endeavour of NIOSto support the
learners with additional information for their
academic growth, to enrich their life and broaden
their vision. It isin this context that the Open
Learning magazine mainly addressed to the
learnersat Secondary and Senior Secondary levd,
ispublished by the NIOS biannually in Hindi and
English. Themagazineisprovided to thelearners
free of cost in addition to the course material that
issupplied by the NIOStoitslearners.

A variety of articlessuch asDisaster Management
inIndia, Trinity of Development : Economic Growth,
Economic Devel opment and Human Devel opment,
Laser-One of the Greatest Wonders of Science,
M-Learning, Avoid Excess Fatsand Cholesterol to
Prevent Health Hazards, Culture Content in School
Education and several otherslike Conservation of
Water, Gopal KrishnaGokhale, Nano Technology,
Time Management by Students etc., written by
established writershave beenincluded in thisissue
of themagazine.

| hope, thearticlesincludedinthisissuewould enrich
thelifeof learnersand provide abroad baseto their
learning. | am happy that by joining NIOS, you have
become part of Open and Distance Learning (ODL )
modeof education of NIOSwhichisthelargest ODL
sysemintheworld.

| wish you avery bright future and successinlife.

U

/:’

(S.S. Jena)
Chairman, NIOS
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National Institute of Open Schooling (NIOS)

Why Open Schooling ?

The emergence of Open and Distance Learning (ODL) System has been a natural and
phenomenal evolutioninthe history of educational devel opment towardsthelatter half of the
twentieth century. Whilethe conventiona system continuesto bethe mainstream of educational
transaction, it has its own limitations with regard to expansion, access, equity and cost
effectiveness. Mg or challengesthat Indiafacestoday in the educational arenaare:

the challenge of numbers,
the challenge of credibility, and
the challenge of quality.

Therevolution brought about by the growth of Information and Communication Technology
(ICT) hasgreatly facilitated the expansion of Open and Distance L earning (ODL) System and
permitted adopting aflexible, constructivist, learner friendly and multiperspective approach
to teaching learning process which is so essential for creativity, leader-ship and scholarship
leading to total development of human personality and in responding appropriately to the
challengesidentified above.

The Open and Distance Education is a new paradigm with some elements of shift such as:
From classroom to anywhere; teacher-centric to learner-centric; teacher as an instructor to
teacher asafacilitator; mainly oral instruction to technology aided instruction; fixed timeto
anytimelearning; “youlearn what we offer” to “we offer what you want tolearn”; education as
onetimeactivity to education aslifelong activity. The concernsfor adoption of * open schooling’
programmeswith the objective of providing “Education for All” include:

i. to provide education to those who are unable to attend conventional schools for a
variety of socio-economic reasons, aswell asto those who for similar reasons missed
opportunities to complete school and devel opmental education;

ii. to meet the educational needs of differently able children;
iii. to providewider choice of educational programmesto learners; and

iv. toprovidea‘safety net’ to school drop-outsso that they do not remain under-educated.
Every region and state of Indiafaces, more or |ess, the above mentioned educational
challenges.
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HOW TO USE NIOS STUDY MATERIAL

Dear Students,

Thelearning material (course material) provided to you by the NIOS has been devel oped by
the team of experts. The material has been developed in Self Learning Mode (SLM) to help
you to study independently.

Following pointswill glve you an ideaon how to make the best use of the material:

(i) Title : Read thetitle. It will give you an ideaabout the contents of the
lesson.

(ii) Introduction . Gothroughit. Thiswill introduce you to the content of thelesson.
(iii) Objectives . Try toremember the objectives. Thesewill beyour achievement
after you have learned the | esson.

(iv) Content . Total content of the lesson is divided into sections so that you

understand and master each concept before proceeding to the
next section. Read the text carefully and if you require, make
short notes on the margin of each page. Try to solve the given
intext questions yourself and then go to next section. If you
cannot do theintext questions, read them again until you can do
it. At some places you will find some texts in italics and bold.
This is showing the importance of those portions, you are
suggested to memoriseiit.

(v) Intext Questions . These will be objective type questions based on each section.
After studying that section, try to solve those questions by
yourself in the space given below the questions and then check
your answers with the model answers given at the end of the
lesson. Thiswill help you to know your progress. Solvethesein
pencil and compare your answers with the key provided at the
end. Go through the unit again, if, your answer do not match.

(vi) Whatyouhavelearnt: Thiswill be the summary of the learning points of the lesson.
Retain these and add your own pointsto thislist.

(vii) Terminal Exercises : Therewill beshort andlong answer type questionsinthissection.
Try to solve them without taking the help from check your
answer. After solving the questions, tally these with the check
your answe.

(viit) Check your answers :  As explained earlier, here the answers to intext questions and
terminal questions have been provided. Compare your answers
with thislist.

viii
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CIl L.€arnin uly-vecenmper
Disaster Management in India
O Raju Narayana Swamy
Introduction Indiais one of the most disaster prone countries

A disaster is an event causing immense |0ss,
adversity or sufferingsto many people. Disasters
destroy resources, livelihoods and community
networks. Disasters aggravate poverty. They also
intimidate to disrupt advancement towards
progress. Thereis hardly ayear when some part of
the country or other does not face adisaster. About
60% of the land massis prone to earthquakes, 40
million hectares to floods, 8% of the area to
cyclones and 68% of the areato drought. In the
decade 1990-2000, 30 million people were
affected by disastersevery year. The super cyclone
that devastated Orissa and the Bhuj earthquake
of January, 2001 still send shudders down the
spine of many an Indian. Ninety percent of
disaster victims worldwide live in developing
countries, where poverty and popul ation pressures
force growing number of poor people to live in
harmsway-on flood plains, in earth quakes-prone
zonesand on unstable hill sides. Thevulnerability
of those living in risk prone areas is perhaps the
singlemost important cause of disaster causalities
and damage (Kofi A. Annan, 1999). A disaster
takes place when three conditions occur at the
sametime:

e When the incident causes lot of harm,
particularly where no preventive measureshave
been taken.

e When people live in hazardous places close
to on unstable slopes, an active volcano,
wherelandslidesarelikely to happen, or near
to riverswhich could flood.

e \When ahazardous event occurs, beit natural
or human-made.

in the world. The country is vulnerable to almost
all kindsof disasterscausing massivelossof assets,
lifeand property every year. It hasonly 2.4 percent
of theWorld ssurfacebut anincredible 16.7 percent
of the world's population. The geographical
statistics of Indiashow that 21 percent of theland
is vulnerable to droughts, eight percent to
cyclones, five percent to floods and fifty four
percent to earth quakes(World Disaster Report,
2002). In the decade 1990-2000, an average of
about 4344 people lost their lives and about 30
million people were affected by disasters every
year (Disaster Management in India, year not
mentioned). Vulnerability is the degree to which
asystemissusceptibleto, and unableto copewith
adverse effects of climate change and variation
to which a system is exposed, its sensitivity, and
its adaptive capacity. Vulnerability to natural
disastersin Indiaisdepicted in thetable below:

Table 1.1 Vulnerability to natural disasters

a Floods : 40 million hectares

b. Earthquake : 60% of the country

c. Cyclone : 8% (around 7600 Kms of
coastline)

d. Drought . 68%

e. Landslide . Hilly areas, such asthe States
of Uttaranchal and Kerala

f. Forest Fire . Almost 22% of land area

g. Tsunami (rare) : Around 7600 Kms. of
coastline

h. Other hazards faced : North India- the Himalayan
belt. (Flash  Floods,
Avaanches, Hailstorms, etc.,)

Source: Vulnerability Atlas of India, Building Materials
and Technology Promotion Council, Ministry of Housing
and Urban Poverty Alleviation, Government of India.
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Floods

Floods are the most common natural disastersin
India. The heavy South West monsoon rains cause
the Brahmaputra and other riversto distend their
banks, often flooding surrounding areas. Floods
can kill thousands and displace millions.
Landdides are common in the Lower Himalayas.
The young age of the region’s hills result in rock
formations, which are susceptible to slippages.
Tropica cyclones are common in the northern
reaches of the Indian Ocean in and around the
Bay of Bengal. Each year, on an average eight
storms with sustained wind speeds greater than
63 Kilometers per hour are formed. Many
powerful cyclones, including the 1737 Calcutta
cyclone haveled to widespread devastation along
parts of the eastern coast of India. Cyclone 05B,
asuper cyclonethat struck Orissaon 29" October,
1999, was the worst in more than a quarter-
century. Almost two million people were left
homeless and officially 9803 people died from
thestorm.

Droughts

Droughts have let to major Indian famines,
including the Bengal famine of 1770, in which
up to onethird of the population in affected areas
died, the 1876-1877 famine, in which over five
million people died, the 1899 famine, in which
over 4.5 million died and the Benga famine of
1943, in which over five million died. India is
among 15 countries facing “extreme risk” from
natural disasters in a ‘Natural Disasters Risk

Index’ which is topped by Bangladesh. India,
whichlost 141961 livesin major natural disasters
since 1980, is ranked 11" in the highest risk
category. Since 1980, Indiahas|ost 50,000 people
to earthquakes, 40,000 to floods, 15,000 to
epidemics and 23,000 to storms. Poor
infrastructure, plus dense overcrowding in high
risk areas like flood plains, river banks, steep
slopes and reclaimed land continually result in
high casudty figures.

India has also suffered from technological
disasters. In 1979, the Koyna Dam at Morvi in
Guijarat collapsed killing 1335 people. The
Bhopal Chemical catastrophe is the world’s
biggest industrial disaster to date. On the night
of December 3, 1984 in the Union Carbide plant
at Bhopal, 40 tones of adeadly gasleaked without

any warning.

There have been many road, railway and air
accidentswhich could be considered as disasters.
Some disasters in India during the last 10 years
arediscussed below.

1. Drought of April, 2000: Large partsof India
were ravaged by a devastating drought. An
estimated 50 million people were affected in
the states of Gujarat, Rajasthan and
Maharashtra in the west, and Andra Pradesh
in the south.

2. Drought of July, 2002: Drought of 2002
ranks fifth in terms of magnitudein India. In
July 2002, rainfall deficiency dropped to fifty
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one percent surpassing all previous droughts.
The impact of the drought spread over fifty
six percent of the land mass and threatened
the livelihoods of 300 million people across
18 states. The total loss in rural employment
due to shrinkage of agricultural operations
during the drought months was estimated at
1250 million man-days. The GDP in
agriculture shrank by 3.1 percent. The
estimated loss of agriculture income was
around Rs. 39,000 Crore.

It struck India
at about 08.14 AM when Indiawas cel ebrating
itsrepublic day. It was 7.6 t0 8.1 Richter scale
earthquake. In the aftermath of the earthquake,
about 25,000 people died in different parts of
Gujarat, including Bhuj, Bachao, Anjur,
Ahmedabad, and Surat. There were 6.3
million people affected, which is the third
largest number of people affected by any
earthquake in the world.

The December,
26, 2004 earthquake of magnitude 9.3 on the
Richter scale off the coast of Sumatra in the
Indonesian archipel ago generated tsunami that
affected nearly 2,260 Kilometersof themainland
coadtlineof Tamil Nadu, Kerda, AndhraPradesh
and Pondicherry, aswell asthe Andaman and
Nicobar Idands, withtida wavesupto 10 meters
high penetrating up to 3kilometersinland. This
tsunami took at least 10,749 lives, and resulted
in 5,640 personsmissing. It affected morethan
2.79million peopleacross 1,089 villages.

There was a
diversion of water by Nepal near the India
Nepa border which lead to the flooding of
the Koshi river in Bihar. Many people
remained trapped in flood waters for days.
Approximately 1,500 people died due to
Koshi river flooding.

Disaster Management Framework in
India

India has a federal system of Government. The
Ministry of Home Affairs is the apex body for
disaster management in India for all natural
disasters except droughts which lie under the
Ministry of Agriculture. To aid in its effective
functioning and provide necessary resource
linkages, the government has associated the
ministries of Health, Water Resources,
Environment and Forest, Railways, Atomic
Energy, Defence Research and Development
Organization (DRDO), etc. Disaster management
istheresponsibility of local administration, under
the supervision of the State Government,
facilitated by the Government of India. The
framework of disaster management under the
Government of Indiais given in Table 1.2. Each
digtrict isadministered by aCollector and District
Magistrate. Under the Disaster Management Act
(2005), each district should have a Disaster
Management Plan. Each State has a Disaster
Management Cell. This Cell is supposed to carry
out training in Disaster Management and prepare
plans and documents. A multi-disciplinary high-
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tech Nationa Disaster Response Force has been
set up for dealing with al types of disasters. This
is a military related response force. The Armed
Forces, Central Paramilitary Forces, the State Police
forces, theFire Services, the Civil Defenceand Home
Guards, the National Cadet Corps, etc., render
vauablesarviceintimesof disaster.

Table 1.2: Disaster Management: Tasks
Allocation to Various Ministries

Disaster Ministry

Drought Relief Ministry of Agriculture
Air Accidents Ministry of Civil Aviation
Natural disasters Ministry of Home Affairs

Nuclear disasters

Biological disasters
Chemical disasters
Railway accidents

Department of Atomic Energy
Ministry of Health
Ministry of Environment

Ministry of Railways

Source: Disaster Management: The Development
Perspective (2002-07), Tenth Five Year Plan, National
Disaster Management Division, -Ministry of HomeAffairs,
Government of India.

Disaster Management Act (2005)

The Disaster Management Act of 2005 aims at
providing for effective management of disasters
and for matters connected therewith. The National
Disaster Management Authority (NDMA),
headed by the Prime Minister of India, isthe Apex
Body for Disaster Management in India'. The
setting up of the NDMA and creation of an
enabling environment for institutional

1 Thevery definition of disaster management seemsto take
avery short-sighted and parochial view. Even though ex-
perience of international disaster isbound to convincethat
the capacity building of the community and thelocal body
is the best solution to disaster management, the attention
is confined only to very limited nature of holistic disaster.
Despite best of expertise, resources, skills, etc., the atten-
tion seems to be only on post-disaster management and
preparation for it. See also Kamal Taori (2005), Disaster
Management Through Panchayati Raj, Concpet Publish-
ing Company, New Delhi, 9.95.

mechanisms at the State and District levels is
mandated by the Disaster Management Act
(2005). NDMA as the apex body is mandated to
lay down the policies, plans and guidelines for
Disaster Management to ensure timely and
effective response to disasters. The National
Executive Committee constituted by the Central
Government U/s 8 of the Act aims at assisting
the National Authority in the performance of its
functions under the Act. It is mandated to assist
the NDMA in the discharge of its functions and
also ensures compliance of the directions issued
by the Centra Government.

As per Section 11 of the Act, a plan for disaster
management is to be drawn for the whole of the
country to be called National Plan. It shall be
prepared by the National Executive Committee
in consultation with the State Governments and
expert bodies/organizations. Section 14 makes it
mandatory for every State Government to
establish a State Disaster Management Authority
(SDMA). Section 23 provides that there shall be
a plan for disaster management for every state.
Section 25 makes it obligatory for every State
Government to establish DDMASs (Department
of Disaster Management Authority). As per
section 31, there shall be Plan for Disaster
Management for every district. Section 42
providesfor the constitution of aninstitute named
NIDM (National Institute of Disaster
Management). The NIDM is responsible for
capacity building, training, research,
documentation and development of national-level
information base. Section 46 provides for
congtitution of aNational Disaster Response Fund
and section 47 envisages a National Disaster
Mitigation Fund by the Central Government. The
Eleventh Five Year Plan (2007-2012) aims at
consolidating the process by giving impetus to
projectsand programmesthat develop and nurture
the culture of safety and theintegration of disaster
prevention and mitigation into the development
process. NDMA has come out with the national
vision statement:
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“To build a safer and disaster resilient India
by developing a holistic, pro-active, multi-
disaster and technology-driven strategy for
disaster management through collective
efforts of all Government Agencies and Non-
Governmental Organizations.”

Disaster Management Policy
Framework

NDMA has prepared a disaster management
policy framework. The themes underpinning the

policy are:

e Community-based disaster management.

e Capacity developmentinall related aress.

e Consolidation of past initiatives and best
practices.

e Cooperationwith agenciesat nationd, regiona
andinternationa levels.

e Compliance and coordination to generate a
multi-sectord synergy.

For vulnerability reduction, developmental planning
hasto be donein a planned way. There should be
appropriate land-use planning and policies for
sugtainabledevel opment of theareaand minimization
of vulnerability. Modifying theeventsof disaster, such
asinthe caseof floodscan lessenthephysical shock
of hazards. This can be done very efficiently at
relatively small catchmentsby land-use planning and
management, particularly intheareaswheregtructurd
measures would be too expensive to implement.
Rapid urbanization has also led to higher
concentration of peoplelivingin hazardousaressand
consequently to higher losseswhen disasters occur
(Singh,R.B.).

Challenges and Recommendations

One of the challenges that India has been facing
in becoming disaster resistant and resilient islack
of coordinated efforts and mismanagement in
tackling disasters and to some extent corruption
in implementation of such programmes. After a
through grass root research in ten of the poorest
of the poor districts in five states, Sainath (1996)
has written Everybody Loves a Good Drought:

Stories from India’s Poorest Districts. Sainath
shows how poorest of the poor manage, what
sustains them, and the efforts by the politicians
and the bureaucracy, often ludicrous, to do
something for them. In the process, he exposes
the corruption (Kailash, Gupta). Another phase
in disaster management being faced by Indiais
thetask of making afrontal assault onthecitadels
of poverty, illiteracy, corruption and apathy. Risk
assessment, vulnerability mapping, use of early
warning systems, knowledge management and
dissemination, with the help of new technology
etc., can go along way in meeting the challenges
raised by disasters. Clear institutional
arrangements have to be established for response
as well as preparedness. Emergency response
capacitieshaveto be strengthened.

Community level disaster management activities
with the help of Panchayati Raj institutions and
NGOs (Non-Governmental Organizations)? and
programmes aimed at dissemination of
information should become the order of the day.
Decentralization of resources must be
commensurateto theresponsibilities, particularly
at local level. Integration of community-based
disaster preparedness and mitigation plans into
development plans prepared by communitiesand
local governments and strengthening of local
capacities and institutions have proved to be
successful. The emphasis should shift from
mitigation to sustainabl e devel opment. We should
learnlessonsfromthe previousdisasters:

e Getting exposure to the latest techniques and
technology should not be neglected.

e Prevention is better than cure.

e Heavy losses are a result of unnecessary delay
and taking corrective actions after the damage has
been done.

e What is needed isto take precautionary measures.

e Thelongtime challengeisto establish coordination
of various bodies involved in Disaster
Management.

2 A legally constituted organization that operates
independently from any government.




€Il 1.€ariin

uly-pvecemper

Impact of Disaster on Human Health
(Direct effects)

Causes

Health implications

Deep flood waters, fast growing waters

Drowning, injuries

Contact with water

Respiratory diseases, shock, hypothermia, cardiac arrest

Contact with polluted waters

Wound infections, dermatitis, conjunctivitis, gastro intestinal
illness; ear, nose and throat infections

Increase of physical and emotional stress

Increase of susceptibility to psychosocial disturbances and
cardiac vascular diseases

Distribution of transport systems

Food shortage, disruption of emerging response

Rodent infestation

Possible diseases caused by rodents

Flood water

Shigellosis, Cholera; Hepatitis A; Leptospirosis; Typhoid fever

Drinking polluted water, poor sanitation facility
in the settlement camps

Typhoid, Fever, Malaria, Dengue fever

Earth quake diseases

Tetanus (muscle cramps & increased tonic reflex)

Contaminated soil after earth quake

Neurotoksin

Decayed bodies of animals & humans after
natural disasters

ARI (Acute Respiratory Tract Infection)

Earth quake ruins of buildings that become
breeding grounds of mosguitoes, Aedes aegypti
& albopictus

Dengue Hemorrhagic Fever, Chikungunya

Tornado (cyclones)

Diarrhea & Vomiting, Conjunctivitis, Pneumonias & Pulmonary
TB, Wound infections-S. aurens, Clostridium, Mosqguito
disease- West Nile virus
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The Trinity of Development: Economic Growth,
Economic Development and Human Development

Prologue

Asalearner of Economics, you very often come
across the terms like Economy, Economic
Growth, Economic Development and Human
Development. What is the precise meaning of
these terms? The |earners often get confused and
think that these terms are interchangeable or
synonymous. The main objective of this article
isto elaborate these termsand remove confusion.

Economy

In general parlance, people use the term
‘economy’ loosely. ‘Economics is a framework
within which all the economic activities of a
country are carried out’. The returns from
economic activities help us in calculating the
Gross Domestic Product (GDP) and National
Income (NI) of the country. GDP is defined as
the value of all final goods (i.e., finished goods)
and services produced in a year in the domestic
territory of a country. The NI is defined as GDP
plus net factor incomes from abroad. Our
citizens are working in foreign countries. They
remit money to their parents, relatives, friends,
etc., living in India. At the same time, some
foreigners are a'so working in our country. They
also send money to their native countries. Plus
minus of sending from the country and receiving
from other countries givesus ' Net Factor Income
from Abroad'. In all economies, economic and
non-economic activitiesare carried out; however,

O Ramesh Chandra

we take into account economic activitiesonly for
caculatingtheGDPand NI.

Through economic activities people earn their
livelihood and satisfy their wants. In other words,
people produce goods and services for satisfying
their wants. In this sense, economy of a country
isa ‘multitude of production units’ in which the
stakeholders produce goods and services.

Various economic activities undertaken in an
economy can be grouped into three major sectors
— Primary, Secondary and Territory sectors.

Economy can be best understood when viewed
from various economic sectors:

I. Primary Sector (Associated with land
and water)

.1 Agriculture

I.2 Forestry and logging

.3 Fishing

.4 Mining and Quarrying

I Secondary Sector (Industrial Sector)

1.1 Manufecturing

1.2 Electricity/Gasand Water supply

1.3 Congtruction

IIT Tertiary Sector (Service Sector)

[11.1 Trade, Hotel and Restaurant

[11.2 Transport, Storageand Communication

I11.3 Financing, Insurance, Real Estate and
Business Activities

[11.4 Community, Social and Personal Services

O Ramesh Chandra, former Reader, NCERT, New Delhi is the Senior Executive Officer (Economics), Academic Depart-
ment, National Institute of Open Schooling, A 24-25, Sector 62, NOIDA (Uttar Pradesh)
Contact No. (Off.) 0120-4089805 (Residence) 011-26855079




€Il 1.€ariin

uly-pvecemper

Primary Sector uses natural resources primarily
from land and water directly. Therefore, the
products of this sector, as stated above, are
associated with land and water. When we produce
goods for this sector, natural resources are
consumed. The produce/ activities of this sector
later become base for subsequent products.

Secondary Sector covers al those activities in
which raw material is changed into other forms
through manufacturing and industrial activities.
The products of this sector do not come directly
from the nature but the form is changed to create
‘utility’. Thecreation of utility isdone by applying
manufacturing activities related to some
industries. Since this sector is closely associated
with industries, it is often caled as Industrial
Sector.

Tertiary Sector isdifferent from the Primary and
the Secondary Sectors. The activities under this
sector help in development of primary and
secondary sectors. Theactivitiesunder this sector
do not produce goods directly but provide support
for production process. Once the goods are
produced with the help of this sector, they are
transported and sold in markets. At times, they
have to be stored. Communication has to be
established with various market centres to get
better returns. In need, finances have to be
obtained from banks. Since all such activitiesare
related to services, this sector is aso called as
Service Sector.

These sectors are the mirrors of the GDP growth
of a country. Table 1 reveals that in the earlier
days when India got independence, the
contribution of Agriculture to the GDP was
highest in terms of percentages. However, the
contribution of Agriculture started slowing down
with growth of the other sectors. Now, it is the
service sector which gives highest contribution
to GDP. In 2006-07, the contribution of the

Service Sector was 54.74 percent on constant
prices (1999-2000).

Table 1: Contribution of Various Sectors in
GDP during 2006-07 at Constant (1999-2000)

Prices
S. | Sector Contribution in GDP in Precentage
No. 1950/1|1960/1|1970/1(1980/1{1990/1|2000/1|2006/7
1. |Agriculture| 55.11| 50.62| 44.26| 37.92| 31.37| 23.89| 18.51
2. |Industry 15.03| 18.68| 22.07| 24.04| 2592 25.8| 26.75
3. |Services 29.55 30.32| 33.55| 38.04| 42.71| 50.31| 54.74

Source: Central Statistical Organisation (CSO), CRISIL.

While all economies have the above mentioned
major sectors, they are also divided on the basis
of their devel opment.

Underdeveloped Economy

Underdeveloped economy is one where the
determinants of economic growth are mutually
inconsistent. The main determinants of economic
growth are: popul ation, capital, technica know-how,
infrastructureetc. In underdevel oped economies, the
determinants of economic growth do not go always
on the upward side of the growth curve. One
determinant may go up, whiletheother may godown.
Hence, thereisalwaysamismatch. Thismismatch
putsthe economy inthe state of underdevel opment.
A low level of the per capitanational incomeisthe
main indicator of underdeveloped economy. The
Planning Commission definesthe underdevel oped
economy as the one which has not utilized
manpower or underutilized and hasunexploited
natural resources.

Some of the important characteristics of
underdeveloped economiesare:

e Low Gross National Product (i.e., National
Income)

e Scarcity of Capita (Capita in Economicsmeans
that part of wealth which help in creation of
production)
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e Rapidpopulationgrowth
e | owlevesof productivity
e Technologicd backwardness

e High level of unemployment
underemployment

e |owlevd of literacy

and

e Life expectancy at birth is low and infant
mortdity ishigh

e |ncomeinequdities

e Lackingsocid upliftment

e Highincidenceof poverty

e Dependenceonagriculture

e Low participation in international trade
resultinginlessforeign exchange.

Developing Economy

In this state of economy, the determinants of
growth try to push upward on the growth path.
They do not get mismatched. At the same time,
the trend is generally on upside of the growth
curve. Developing countries “in majority of the
cases have low levels of material well being”. It
isan economy which is still underdevel oped and
in which the process of development has been
initiated. Thefeaturesof these economiesarealso
more or less same as that of underdeveloped
economies. Because of this, these countries are
called poor and backward countries. Yet the term
developing countries seem more appropriate
because these countries try hard for their
development and move forward. They arein the
state of ‘take off’ stage. However, their
movementisvisbly dow.

Developed Economy

Developed economies are those in which per
capitareal national income and standard of living
of individuals are high. These economies

efficiently utilize their resources. The main
featuresof theseeconomicsare:

e High per capitaincome
e Highratesof capital formation

e Predominance of industrial and service
sectors

e Advanced technology
e Highlevd of productivity
e Deveopedinfrastructure
e Highleve of literacy

e [ esspopulation growth, low infant mortality
and better health conditions

e Socia security foral.

A critique on using these terms

Although economists and books of economics
frequently use the terms underdevel oped
economy, developing economy and developed
economy, there has been criticism both for and
againgt intheir usage. Theterms* underdevel oped’
economies and ‘developing economies’ imply
inferiority when compared with developed
countries. Therefore, underdeveloped countries
and developing countries dislike these terms.

To play safe, the World Bank is not using these
terms frequently, but puts income criteria as the
sole indicator for grouping the countries, which
isasfollows:

e | ow income countries having GNI (Gross
National Income) per capitaUS $995 or |ess.

e | ower middleincomecountrieshaving GNI per
capita US$ 996 to 3,945

e Upper middleincome countrieshaving GNI per
capitaUS $ 3,946 t0 12,195

e Highincomecountrieshaving GNI per capita$
12, 196 or more.

The World Bank classify all low income and
middle income countries as devel oping countries
but notes, ‘the use of the terms are for
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convenience, it is not intended to imply that all
economies in the group are experiencing similar
development...Classifications by income does
not necessarily reflect development status’ .

Economic Growth and Economic
Development

Another confusion that |earners often face is
whether Economic Growth and Economic
Development are the same thing? Newspapers
and some books of economics often add to the
confusion in various discussions, questions and
answers. They use these terms without caring to
know their intrinsic meaning. Hence, it is
appropriate to discuss these terms separately and
make distinction between them.

Economic Growth

Perhaps no term other than “Economic Growth”
has drawn much attention of economists to find
out a suitable explanation which may be
acceptabletoall. Thiswas, infact, the mainfocus
of classical economists including Adam Smith,
the father of Economics. While striving to
elaborate, we may say that ‘Economic growth
refers to increase in the Gross Domestic Product
(GDP) and a steady increase in the National
Income (NI) over aperiod of time'. Theincrease
in rea national income (net national product at
factor cost) is the best measure of economic
growth. In other words, economic growth may
be defined as the process whereby the rea per
capitaincome of acountry increasesover acertain
period of time. ‘While there is by no means
unanimity as how to define growth, it is
convenient to adhere to the convention that real
per capitanational income or output represent the
most reliableindicators of economic achievement
at any point of time and that any change over a
time connotes economic growth’. To assess the
economic growth, thekey indicatorsare:-

(& accumulationof physical capita
(b) technological changes
(¢) harnessing of human capital.

All these factors hel p the growth processto move
faster.

Economic growth is also quantified with goods
and services produced. Economic growth can be
positive or negative. When negative growth rate
occurs, it relates to the status of the economy
which is shrinking. Positive growth curve goes
upward and is generally compared with the
increase in per capitaincome. Whatever may be
the condition, economic growth is a numerical
indicator of progress.

Economic Development

Economic development is defined as the process
whereby the real per capita income of a country
increases over a long period of time alongwith
reduction in poverty, inequality and
unemployment. In other words, it means growth
plus progressive changes in some qualitative
dimensions which improve quality of lives of
individuals.

For many years, economists have been heavily
depending on the rapid expansion of GDP as a
measure of economic development but the new
wave have moulded to see beyond GDP growth.
It takes into account environment, health,
education and other parameters of well being.

Assigning Meaning to Growth

As per the Central Statistical Organisation’s,
Economic Survey (2009-10) Report, the economy
was expected to grow at the rate of 7.2 per cent
in 2009-10, with the Industrial and Service
Sectors growing at 8.2 percent and 8.7 percent
respectively. The international Monetary Fund
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(IMF) was extremely positive about economic
growth in India. It expected that Indian economy
would grow @ 9.4 per cent (Hindu, Editorial July
20, 2010, p. 10). The Asian Development Bank
estimates India's GDP Growth of 8.5 percent in
the financial year 2011, because of “robust
increase in investment, increase capital inflows
and stronger industria output”.

This is an impressive picture of the Indian
economy. But the other side of the coin is
disappointing. There is a large number of poor
persons in the country. There is a great deal of
discrepancy in estimating their number.
According to Planning Commission’s, Economic
Survey, 27.5 percent, Suresh Tendulkar Report
41 percent and N.C.Saxena report 50 percent of
people in this country are poor. Still more
shocking is to read the briefs of forthcoming
Oxford University Multidimensional Poverty
Report findings that ‘eight Indian states Bihar,
Uttar Pradesh, Rajasthan, West Bangal, Orrisa,
Madhya Pradesh, Chhattisgarh and Jharkhand
have more poor people than 26 of the poorest
African Nations' (Economic Times, 2 August,
2010, p.15). It isbeing reported that malnutrition
among Indian childrenisaserious problemwhich
erodestheir livesand growth. ‘ A third of the over
180 million chronically malnourished childrenin
the world live in India . These poor people fall
pray to hunger, illiteracy and diseases. At thesame
time, the number of rich people in India is
increasing on the world map. Despite the
country’s robust economic growth, around 93.06
million peoplewill livein slumsin cities by next
year, an increase of 23 percent since 2001 due to
lack of space and other means of livelihood.

This shows two aspects of India. One, with few
rich people, and the other of masses embracing

the poverty.

Economic Development versus
Economic Growth:

Beforewe proceed further, it will be appropriateto
make distinction between economic growth and
economic devel opment.

1) Economic development is growth plus
change. It is a wider concept compared to
economic growth.

2) Economic growth means more output which
isfinally measured in terms of GDPincrease.
Economic development implies more output
with structura changesin economy.

3) Economic development takes into account
improvements in variety of indicators such
as literacy, health facilities, life expectancy,
poverty, leisure time, environmental quality,
economic well being and reduction in mass
poverty etc. Economic growth considersonly
GDP increase and do not capture the
indicators of well being stated above.

4) Economic growth is a quantitative concept,
while economic development isa qualitative
indicator.

5) Economic growth limits itself to economic
terms but economic development embraces
economic and non-economic indicators.

Human Development

Because of the internal weakness of capturing all
the points which are the part of macro economic
growth and also well being, of late, the Human
Development has entered in the lexicon of
developmental economics. In 1990, the United
Nations Development Programme (UNDP)
published the first Human Devel opment Report,
1990, titled “Concept and Measurement of
Human Development”. The concept was
developed by late economist Mahbul ul Hag and
Amartya sen who wanted to embrace all those
items, asfar aspossible, which helpinthe process
of development of human beings. To them, the
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GDP growth isnot the real development; it isthe
development of people which is most important.
‘In their view without serious commitment to
human development, economic growth is neither
sustainable nor deliverable in a civil society’.
They believe that the concept of Human
Development covers all aspects of human well
being and goes beyond the conventional approach
of measuring development only by per capita
income. Since this concept believes in the well
being of al humans from every angle, it puts
people at the centre stage. The focusis on people
and how devel opment enlargestheir choices.

To measure the real progress of various nations,
HDRs have used Human Development Index
(HDI) as an alternate to per capitaincome which
has been so far the single most important indi cator
to evaluate programmes. Theindex included three
important choices mainly:

a) Tolead along and healthy life (measured by
life expectancy at birth).
b) To acquire knowledge, (measured by adult

literacy and combined gross enrolment ratio
in education).

¢) Tohaveadecent standard of living (measured
by GDP per capitain purchasing power parity
(PPP) (USddllar).

HDI makes clear distinction between economic
growth and human well being. By measuring the
achievements in health, education and income,
HDI gives more complete and comprehensive
picture of the country’s development rather
than income alone. HDI is an evaluation of
devel opment outcomes.

The GDP which has so far been a powerful tool
to measure the progress of a country, its shineis
fading away and now being replaced by HDI. The
link between GDP and Human Development is
not perfect which could be seen from Table 2.
The table provides data on HDI and GDP
alongwith its co-relates. It could be seen from the
Table that some countriesrank highin UN list on
the basis of HDI indicators; but the same rank is
not achieved on the basis GDP parameters. The
Table aso givesthe dataon thethree HDI indices
— GDP Per Capita, Life Expectancy and
Educational Attainment.

Table 2: HDI vis-a-vis GDP Rankings

Country Human GDP GDP per Life Educational
Development Index Rank Capita Expectancy Attainment
Rank (HDI) (US$) (years) Index
Norway 1 4 38,454 79.6 .99
Iceland 2 5 33,051 80.9 .098
Australia 3 14 30,331 80.5 .99
Ireland 4 3 38,827 77.9 .99
Sweden 5 16 29,541 80.3 .98
Canada 6 10 31,263 80.2 .97
Japan 7 18 29,251 82.2 .94
UsS 8 2 39,676 77.5 .97
UK 18 13 30,821 78.3 97
China 81 90 5,896 71.9 .84
India 126 117 3,139 63.6 .61

Source: UN Human Development Report, 2006
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Human Development Report — 2009

As stated earlier, the UNDP started publishing
Human Development Reports since 1990. The
last Human Development Report (HDR) is of
2009 and its theme is ‘Overcoming Barriers:
Human Mobility and Development’. HDR 2009
focuses on migration, a topic which has now
gained currency in the development debates. The
report paysattention onlegal andillegal migration
from developing world to rich countries in
Europe, North Americaand Australia. Reviewing
the literature on the topic, the report argues
persuasively that migration helps in gaining
higher incomes, better access to education and
health and improved prospects for the children
of migrants. Both receiving and sending countries
benefit economically from migration. However,
the danger for thereceiving country isthat supply
of labour from outside countries may impact on
thewagerates particularly of unskilled labourers.

The common practice ever since the Human
Development reports started publishing has been

that they provide ranks to their participating
countries based on the performance on HDI
discussed earlier. The 2009 report has ranked
Norway onthetop (No. 1) and Niger asthelowest
(182). Thetotal number of countriessurveyed was
182. Out of 182 countries, Indiaranked 134 and
has dlipped six positionsfrom the previousyear’s
ranking. The rankings of the neighboring
countriesareasfollows:

China (92), Sri Lanka(102) and Bhutan (132).
They were ranked higher than India. While
Pakistan (141), Nepal (144) and Bangladesh (146)
were ranked lower. HDR 2009 has demonstrated
that there were countrieswhose per capitaincome
was higher than Norway. However, they did not
get first rank because of lower performance in
HDI indicators. However, it was surprising that
India slipping severa places in comparison to
previousyearsranking which was128.

India’s rank since 1990 has been given in Table
3. This table also gives certain themes which
UNDP haschosen so far for HDRs.

Table-3: India sRankingsin UNDP SHuman Devel opment Reports (1990-2009)

Year Rank Out of Themes
the countries
2009 134 182 Overcoming barriers: Human Mobility and Development
2007/2008 128 177 Fighting climate change: Human Solidarity in adivided world
2006 126 177 Beyond Scarcity : Power, Poverty and Global water crisis
2005 127 177 International Cooperation at a crossroads: Aid, Trade and Security in an Unequal
World
2004 127 177 Cultural Liberty in Today’ s Diverse World
2003 127 177 Millennium Development Goals: A compact Among Nations to End Human Poverty
2002 124 173 Deepening Democracy in a Fragmented World
2001 115 162 Making New Technologies Work for Human Devel opment
2000 128 174 Human Right and Human Devel opment
1999 132 174 Globalization with a Human Face
1998 139 174 Consumption for Human Devel opment
1997 138 175 Human Development to Eradicate Poverty
1996 135 174 Economic Growth and Human Development
1995 134 174 Gender and Human Devel opment
1994 135 173 New Dimension of Human Security
1993 134 173 Peopl€'s Participation
1992 121 160 Global Dimensions of Human Devel opment
1991 123 160 Financing Human Development
1990 94 130 Concept and M easurement of Human Development

Source: UN Information Centre for India and Bhutan
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Measuring HDI

We started with the premise that the concept of
GDP does not capture the real well being of the
country and this is what we find in the India's
growth analysis. Truly Indian economy is
emerging. Our economic growth rate tells this
with proud, but when thisis put before the test of
HDI, the picture becomes blurred. This is the
speciality of Human Development Index and
HDR.

India made attempts to calculate HDI for various
statesin the year 2001. This task was carried out
by the Planning Commission and the first Indian
HDR published in 2001. HDI was calculated
separately for rural and urban areas for all the
states for the years 1981 and 1991. For selected
states, it was done for the year 2001. State level
HDRsin Indiahave aso been published for which
district level HDIs have been calculated.

The National Council of Applied Economic
Research, New Delhi, the Indira Gandhi Institute
of Developmental Studies, Mumbai and the State
Governments have now published Human
Development Reports alongwith Human
Development Index.

HDI has proved very useful for taking policy
decisions particularly for the social sector
activities. It has made various states conscious
with regard to human developmental strategies
rather than depending heavily on per capita
income indicator.

Epilogue

Having gone through the above presentation, it
would beworthwhilefor the learnersto remember
few important things. Whenever any terms in
economics is used, it should be discussed in the
right perspective. In layman’s language, some
words/terms are used. These are also used in
Economics but their meanings and in-built
coverage are changed. Hence, it will always be

appropriate to consult standard Economics
dictionaries to get the real meaning of the word/
term. Also, standard Economics books should be
consulted for study. Further, learners often come
across the data on economic items, which differ
from one source to another. It is, therefore,
appropriate for students of Economics to depend
only on the Government data. For reliable
economic data, use Economic Survey (latest year),
India-Reference Manual (latest year), Reserve
Bank of India Publications, Planning
Commission’s publications, Central Statistical
Organisation Publications etc.

Economics, as we know, ‘is a science which
studies human behaviour....” Different
economists give different views on economic
concepts. The learner should study al the views
and take a rational view of higher own. This
approach will make the subject interesting and
may turn such learner asfuture economist.
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50 Years of the
invention of Laser

You must have often seen salesmen in malls and
super markets throwing light on the packets of
food items and consumer products with the help
of aspecial torch. What do you think isthe reason
behind the salesman’s throwing light on these
packets even in broad daylight? After al, what
does hewant to see? Actualy, vertical dark lines-
some dark and others not so dark-are printed on
these packets. Known as bar codes, they contain
information about the price of the food items/
consumer products and other related information.
The light which the salesman throws is not the
ordinary light. Itislaser light. Whenthelight falls
on these bar codes all the relevant information
automatically comes on the attached compuiter.

The use of lasers, considered to be one of the
greatest inventions of the 20 century, is not
limited to just scanning of the bar codes. The
compact discs (CDs) and the digital video discs
(DVDs) meant for your entertainment rely on
lasersfor their working. In CDsand DV Dsaudio/
video contents are both recorded and played with
thehelp of laser light.

You must have seen plastic stickerson credit/debit
cards, books, mobile batteries etc. They are used
for security purposesi.e. to avoid counterfeiting
or forgery. Called holograms, these stickers
provide a three-dimensional view. They are
recorded using a technology called holography.
The laser lies at the heart of this technology.

You may also be familiar with a laser printer
which has virtually revolutionized the printing
technology. A laser printer useslaser. It givesvery
good quality print and at a much faster speed.

Laser — One of the Greatest
Wonders of Science

O Dr. P.K. Mukherjee

Laser has other applications too in a plethora of
fields like communications, industry, medicine,
defence, space science, and so on. It is indeed
one of the greatest wonders of science that has
changed our lives in a drastic manner. With the
help of laser, we are now above to execute even
those jobs which were once considered to be

impossble.
Laser and its main characteristics

Laser is an acronym for Light Amplification by
Stimulated Emission of Radiation (LASER).
Itisapowerful sourceof light having someunique
characteristics not found in the normal light
sourcesliketungsten bulbs, mercury lampsetc.

The laser light has high degree of directionality
i.e., it can travel very long distances with very
little divergence. On the other hand, a beam of
ordinary light spreads out very quickly. Infact, it
spreadsto about akilometer in diameter for every
kilometer the light traverses. Hypothetically, if
ordinary light wasto travel to the moon, whichis
at a distance of 3,84,400 km from the earth, it
would have spread to such an extent that the
diameter of the light on the moon would be as
much as 3,84,400 km. On the other hand, the
spread of laser light would be hardly a few
kilometers. This unique characteristics of laser
was used for measuring the distance of the moon
from earth when astronauts of Apollo-11 Mission
of 1969 mounted a retrorefloctor (a special kind
of reflecting mirror that sends the light back to
the source aong the same direction) on the surface
of themoon. A laser beam was sent from the earth
to themirror on the moon. The beam wasreflected

O Dr. P.K. Mukherjee, 43, Deshbahdhu Society, 15, I.P. Extension, Patparganj, Delhi-110092
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back to the earth by the mirror. By measuring the
time taken by the laser beam from the earth to
themirror and back, the distance of themoon from
the earth was cal cul ated to an accuracy of 15 cm.

Another unique property of laser isthat it contains
waves of a single colour or wavelength. This
property is known as monochromaticity. The
ordinary light hasany coloursor wavelengthsand,
therefore, is not monochromatic. The
monochromaticity of laser light has important
applications particularly in the field of
spectroscopy.

Laser has another specia property. Its waves are
in step with each other. This property of laser is
known as coherence; the ordinary light is not
coherent. The coherence of laser light has
applications in the fields of holography, optical
communication and interfermetry.

Another remarkable feature of laser is its high
intensity. Thismeansthat alarge amount of energy
can be focused on to a very small spot. This has
important applications in industry for cutting,
welding etc.

Thus, a laser light has high degree of
directionality, ismonochromatic and coherent and
has high intensity. Laser light is like soldiers
wearing uniforms of the same colour and
marching together in step in the same direction.
An ordinary light, on the other hand, is like a
crowd of people,
wearing clothes of
different colours,
walking generally out
of step with each
other in different
directions.

Laser wasinvented by
Theodore H. Maiman
on 16 May 1960. Itis

Theodore Maiman

based for its action on
the principle of
stimulated emission
first propounded by the
world famous scientist
Albert Einsteinin 1917.
However, the principle
remained on paper for
more than three-and-a
half decades. In other
words, it could not be
put to any practical
applicationstill 1954 when CharlesHard Townes
of the University of Columbia, USA used it for
the amplification of microwaves. The device
invented by him was called maser (acronym for
Microwave Amplification by Stimulated
Emission of Radiation).

Charles Townes

Incidentally, the idea of maser struck Townes
while sitting on a bench of the famous Franklin
Park. Two Russian scientists, Alexender
Prokhorev and Nicolai Basov, working in
Lebedev Institute situated in Moscow, were also
simultaneously but independently thinking along
the same lines. However, Townes was the first to
be crowned with success. For the invention of
maser Townes shared the 1964 Nobel Prize in
Physicsjointly with Prokhorov and Basov.

T.H. Maiman used ruby crystal i.e. asolid materia
for developing the first laser. Subsequently, gas,
liquid, semiconductor etc. have also been used
as materials for production of laser. Although
innumerable kinds of laser are now available,
based on their production technol ogy, seven broad
categories of lasers have been identified. These
are:

Solid-state laser, gas laser, liquid or dye laser,
semiconductor laser, chemical laser, gas
dynamic laser and free electron laser.
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Scientists have also been able
to develop Raman laser whose

The ruby laser developed by Maiman emits red
light which lies in the visible range of the
spectrum. However, besides visible light some
laser emit light in the ultraviolet region while
others emit light in the infrared region also. X-
ray laser emits radiation that lies in the X-ray
region.

Gas dynamic Laser

action is based on the Raman
effect discovered by theIndian
Nobel laureate physicist C.V. Raman. Various
other state-of-the-art lasers like nanolaser,
quantum dot laser are in the process of being
developed. Some success has already been
achievedinthisdirection.

Principle of Laser Action

The principle of laser action
is based on two important
concepts of stimulated
emission and population
inversion. These are
technical concepts which we
will try to explain in smple
terms.

An atom can both abosrb and
emit energy. When an atom
absorbs energy it gets
excited. This process is
known as absorption. The
excited state of the atom,
however, lasts for a very
short duration of 10
seconds after whichit returns
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to its original (unexcited state). This process,
which is accompained by the emission of
radiation by the atom, is known as spontaneous
emission.

According to quantum theory, emission of
absorption of radiation is not a continuous
process. Rather, it takes place in the form of
packets or bundles of energy, each packet or
bundle being called a quantum. A quantum of
light radiationiscalled photon.

Besides the above two processes a third process
is aso possible. An outside photon interacting
with an excited atom may stimulate it to emit
photon. The emitted photon has the same
wavelength (or frequency) astheincident photon
and both the photons will be in the same phase.
Thisprocessisknown as stimulated emission.

However, besides stimulated emission another
condition called population inversion is also
necessary for laser action. Generally, the number
of atomshaving lower energiesismore compared
to the atoms having higher energies. If somehow
this situation could be reversed, we would have
more atoms with higher energies than those with
lower energies. We would thus be able to achieve
what is known as population inversion.

Inalaser device, populationinversionisachieved
by pumping energy, with the help of a pumping
source, to the active medium (which may be a
solid, gas, liquid or semiconductor). Theradiation
emitted in the form of photons as a result of
stimulated emission gets magnified by bouncing
forth between two mirrors. These mirrors
constitute what is known as an optical or cavity
resonator. One of these mirrors has cent percent
reflectivity while the reflectivity of the other
mirror may be 90% or less. The laser light comes
out of the mirror with lower reflectivity in the
form of afine beam.

Applications of Laser

Laser has wide ranging applications in various
fields. In the field of medicine, laser is used for
performing cataract operations and in the lasik
surgery for correcting therefractive errorsof eyes.
Laser isalso used for welding of detatched retina.
It also finds application in dentistry and for
clearing of the blocked arteries. Also, it is used
for thetreatment of variouskindsof cancer.

In fibre optic communication, laser is used for
communication of vast amount of datawith faster
speed. It has applications in industry for cutting
of metals. Laser isaso used for drilling of holes
in such hard matreia as diamond.

Laser has important applications in meterology,
surveying and seismology. It is also used for the
study of environmental pollutions.

In defence and warfare too laser has important
applications. Using laser systems, enemy missiles
may be tracked down and destroyed. Underwater
ranging using laser makes possible detection of
submerged submarines.

Lasers are being used for testing the validity of
some basic scientific theories. For instance, the
validity of Einstein's special theory of relativity
has been tested using helium-neon laser.

Lasers can aso be used for isotopic separation
and study of ultrafast chemical reactions in
chemistry. In physics, lasers have been used in
spectroscopy and laser fusion.

Many more applications of |aser are expected to
emerge in the near future. However, for world
peace and for the sake of human prosperity laser
has to be used as a boon and not as a bane. In
other words, it should be used only for peaceful
purposes and not as a weapon of destruction in
wars.

0
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M-Learning: Revolutionizing
the Educational System

Introduction

A new culture hasbeen in formation ever since
the mobile device was introduced. The device
itself has been upgraded continuously and from
an ordinary communicator, it has become
something recognizable. The device hasthrown
up new usages and new ways of action and
thought. Imaginethe old student in the public lab
hooding over his/her desktop browsing away for
information and piecing together information and
collaborating with class over content.

In today’s environment, the same student is now
carrying a mobile device on which content is
streamed at intervalsand heisabletoimmediately
access Google acrossto find aparticular meaning
or context to continue his quest. The best part is
that he is neither bound to his desktop nor to his
class. His area of operation has widened
considerably and heisno longer restricted by such
mundane elements as time and space. He may
well sit in the cafeteria and across coffee, attend
to hisclass. Thism-learning may well be directed
at asmall group or at alarger class, al dispersed
over space and still engage in acommon project.
He may well be straddling across and still glued
to his mobile in sync.

Mobile Phones

Mobile technology isacollective term used to
describe the various types of cellular
communication technology. Mobile Code

O Dr. R.Sivakumar

Division Multiple Access (CDMA) technology
hasevolved quiterapidly over the past few years.
Sincethe beginning of thismillennium, astandard
mobile device has gone from being no more than
asimpletwo-way pager to being acellular phone,
Global Positioning System (GPS) navigation
system, an embedded web browser, and I nstant
Messenger client and ahand-held video gaming
system. Many experts argue that the future of
computer technology rests in mobile/wireless
computing.

A mobile phone (also called mobile,
cellular telephone, cell phone or
handphone) isan electronic device used for
full duplex two-way radio

telecommunicationsover acdllular network

of base stationsknown as cell sites. Mobile
phones differ from cordless telephones,
which only offer telephone service within
limited range through a single base station
attached to afixed land line, for example
within ahomeor an office.

A mobile phone allows its user to make and
receive telephone calls to and from the public
telephone network which includes other mobiles
and fixed line phones across the world. It does
this by connecting to a cellular network owned
by amobile network operator. A key feature of
the cellular network isthat it enables seamless
telephone calls even when the user is moving
around wide areas via a process known as
handoff or handover.

O Dr. R.Sivakumar, Lecturer, Department of Education, Annamalai University, Chidambaram, Cuddalore (DT),

Tamil Nadu.
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In addition to being atel ephone, modern mobile
phones al so support many additional services, and
accessories, such as Short Messaging Service
(SMYS) (or text) messages, email, Internet access,
gaming, Bluetooth and infrared short range
wireless communication, camera, Multimedia
Messaging Service (MMS) messaging, MP3
player, radio and GPS. L ow-end mobile phones
are often referred to asfeature phones, whereas
high-end mobile phonesthat offer more advanced
computing ability arereferred to as smartphones.

History of Mobile Phones

Radiophoneshave along and varied history going
back to Reginald Fessenden’s invention and
shore-to-ship demonstration of radio telephony,
through the Second World War with military use
of radio telephony links and civil servicesin the
1950s, while hand-held mobileradio deviceshave
been available since 1973.

Thefirst mobile telephone call made from acar
occurredin St. Louis, Missouri, USA onJune 17,
1946, but the system wasimpractical from what
is considered a portable handset today. The
equipment weighed 80 Ibs, and the American
Telephone and Telegraph (AT&T) service,
basically amassive party line, cost $30 USD per
month (equal to $334.15 today) plus30to 40 cents
per local call, equal to $3.34 to $4.46 today.

In 1960, the world'sfirst partly automatic car
phone system, Mobile System-A Message
Transfer Agent (MTA), waslaunched in Sweden.
MTA phones were composed of vacuum tubes
and relays, and had aweight of 40 kg. In 1962,
amore modern version called Mobile System B
(MTB) was launched, which was a push-button
telephone and which used transistorsin order to
enhance the telephone’s calling capacity and
improveitsoperational reliability. In 1971 the
MTD version waslaunched, opening for several
different brands of equipment and gaining
commercial success.

Martin Cooper, a Motorola researcher and an
executive is considered to be the inventor of the
first practical mobile phone for hand-held use in
a non-vehicle setting, after a long race against
Bell Labs for the first portable mobile phone.
Using a modern, if somewhat heavy portable
handset, Cooper made the first call on a hand-
held mobile phone on April 3, 1973 to hisrival,
Dr. Joel S. Engel of Bell Labs.

The first commercially automated cellular
network (the 1G generation) was launched in
Japan by NTT in 1979, initially in the
metropolitan areaof Tokyo. Withinfiveyears, the
NTT network had been expanded to cover the
whole population of Japan and became the first
nation-wide 1G network. In 1981, this was
followed by the simultaneous launch of the
Nordic Mobile Telephone (NMT) system in
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Denmark, Finland, Norway and Sweden. NMT
was the first mobile phone network featuring
international roaming. The first 1G network
launched in the USA was Chicago based
Ameritechin 1983 using the MotorolaDynaTAC
mobile phone. Several countriesthen followedin
the early 1980s including the UK, Mexico and
Canada.

Thefirst “modern” network technology on digita
2G (second generation) cellular technology was
launched by Radiolinja(now part of ElisaGroup)
in 1991 in Finland on the Global System for
M obile Communication (GSM) standard which
also marked the introduction of competition in
mobile telecoms when Radiolinja challenged
incumbent Telecom Finland (now part of
TeliaSonera) whoranalG NMT network.

In 2001 the first commercial launch of 3G (Third
Generation) wasagainin Japan by NTT DoCoMo
on the WCDMA standard.

One of the newest 3G technologies to be
implemented is High-Speed Downlink Packet
Access (HSDPA). It is an enhanced 3G (third
generation) mobile telephony communications
protocol in the High-Speed Packet Access (HSPA)
family, also coined 3.5G, 3G+ or turbo 3G, which
allows networks based on Universal Mobile
Telecommunications System (UMTS) to have
higher data transfer speeds and capacity.

M-Learning

With bio-Wap facilities data now flowswith the
aid of the cameraand video streaming of content
adds richness and offers new depths of
understanding. Imagine looking at a plant,
sending its picture over to others and getting
information. Thereisthe pedagogical connection
inthiscyber culture? If we are able to harness
this, then we would havetruly raised the level
of m-learning and it will be as useful as other
learning methodol ogies.

M-Learning Process of Communication

SMS - Short Message Service allows users to
send/receive text messages of around 160
characters between mobile phones.

MMS - Multimedia Messaging Service. It isthe
same as SM S but allows the usersto send/receive

graphics.

MP3s - Are Audio file format that compresses
audiofilesand enablesthem to be shared by users.

CAMs - Video cameras embedded into mobile
phone and PDAs which allows users to take and
send/receive pictures.

All these procedures are used in m-learning to
enhance content delivery.

M-Learning-Learning Management
System (LMS)

A basic M-learning package includes a Learning
Management System (LMS), which when put
together with a micro-portal interface layer will
facilitate access to m-learning services. M-
learning LM Ss have also developed speech-to-
text and vice-versaand SM Sfacilitiesfor devices
that have minimum multimedia functionalities.
In advanced phases, m-learning LM Ss include
support for collaborative learning and peer-to-
peer interaction.

M-learning Technologies

The conditions of the mobile network areruthless.
Given these conditions, it is essential to select a
right application environment and design. The
mobile network has a narrow bandwidth and
delays are greater than in the PC /Wired network
which supports 2 Mbits per second. Connectivity
is one of the main differences between a mobile
and a PC. There are specially designed networks
for the mobiles.
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WPAN - Wireless Personal Area Network is a
wirelessnetwork that isnormally limited toasmall
cell radius. WPAN is used to transfer data
between ahandheld device and desktop computer.

WAP - Wireless Application Protocol is an
international protocol that allows users to access
theinternet viatheir WA P enabled mobile phones.
The WAP s optimized for mobile networks with
narrow bandwidths, mobile devices with small
screens and limited, small memory storage and
limited processing and battery power. Thismakes
WAP a perfect option for the mobile network.

Bluetooth - Bluetooth is a radio standard and
communications protocol chiefly designed for
low power consumption, with ashort range based
on low-cost transceiver microchips in each
device. Bluetooth technology makes it possible
to create personal area networks. This enables
Personal Digital Assistants (PDAS) to pass
messages to and from other mobile devices. It
facilitates communication between mobile
phones, laptops, PCs, printers, digital cameras,
and video game consoles over a secure, globally
unlicensed short-range radio frequency.

GPRS - Genera Packet Radio ServiceisaMobile
Data Serviceavailableto usersof GSM. In GPRS
multiple users share the same transmission
channel, only transmitting when they have data
to send. This is an always ready internet
connection for mobile devices that provides
greater speed of connection (171kb/s).

UMTS - Universal Mobile Telecommunications
System is one of the third-generation mobile
phone technologies. Presently, it is the most
common form which uses W-CDMA as the
underlyingair interface. UMTS, using W-CDMA,
supports up to 14.0 Mbit/s data transfer rates.

The Future of m-Learning

Thereisaninformation explosionand itisbeyond
the boundary of places. Itisavailable everywhere.

Interactive web is creating new thresholds by the
hour. Questionsare now posed and posted literally
at others doors and answers come from most
unexpected quarters. Collaborators become
groups and they turn into swarms. There is a
contributory mood in the swarm.

Thereisanew philosophy inthe offing. Thehuman
layer of the earth has now become a vast
downloadable, searchable, writable surface. This
is an augmented reality in practice. With new
mobile usability and capabilities, the physical
world ismoving into digital spacesfor first hand
learning. The nomadic swarms are already
invading the campus and the time has come for
the teachers and the ingtitutions to rise up to the
occasion and change the face of pedagogy.

UNESCO and Nokia sings partnership to
use mobile technologies to further goals of
Education For All

The Director-General of
UNESCO, IrinaBokova, and
Esko Aho, Executive Vice
President, Corporate
Relatins and Responsihility,
of the telecommunication
Company Noka, have signed
an agreement to promote the
use of mobiletechnologiesto
further the objectives of
Education For All.

"In education mobile technology isagreat enabler
for empowerment"”, says EskoAho, ExecutiveVice
President, Nokia. "We believe that as a society,
we have barely scratched the surface of what
mobile communications can achieve. Through
cooperation with UNESCO, we can accelerate the
transformation that mobile communications can
bring to the availability and quality of education
especially in developing countries.”

(Source: Literacy and Population, Documentation

Centre, Indian Adult Education Association, 17-B, I.P.
Estate, New Delhi-110 002, News Letter Nov.-Dec.

2010, No. 81, Page 5)
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Choose the right Target Audience

Validate your target group’s readiness for
accepting m-Learning

e Chooseagroup of learnerswidely distributed
indifferent geographies.

e Thegroup of learners who mostly travel and
hardly can be put together in atraining room.

¢ Thelearnerswho areacquainted with computer
based e-Learning

e Thelearners have basic mobile handset that
support multimedia features with GPRS
connectivity.

But remember, alearner is used to his’her hand

phones, you are not teaching them how to use
his’her handset.

Decide on the right Technology

Using right technol ogy isthe key to successful m-
Learningimplementation.

e Sample survey the different Handset models
your Target learners use. Andyzethisdataand
categorize theminto Make, OS, and multimedia
support.

e |f alearner doesn’t have arequired hand set-
buy him one. It’s cheaper than arranging his
training classfor afull day.

e SharethisHandset datawith the Technology
Partner and ask them to design asingle build
that’saccessible by most of the models, make
anduse.

e Adding more bells and whistles is fine, but
choose only those features that you really
require.

e Makeitonlineand accessiblethrough credentia
vaidationonly.
Deliver the right Content

Délivering theright content for m-Learningisthekey
tomakeit effective

e Themantrais‘Small isBeautiful’. Makethe
content granular. Small bite size. A mobile
learner is going to spend lesser time on it
compared to atraditional e-Learner.

e Use Voiceoversfor the contextual learning.
Remember it's a phone, and we are used to
listening to aphonerather than viewingit.

e Uselimited text to appear on screen, just to
re-enforce what has been thought.

e Use big graphics and pictures, again to re-
enforcelearning. Bigger images|ook better in
small screen.

e Makeyour Learning Engaging and Involved,
makeit Interactive.

e Useassessment and evaluation, that givesthe
m-L earner asense of satisfaction, remember
how much time he spends on playing games
on hisphone.

e Capture the score and retrieve it from the
phonefor your analysis. m-Learning modules
aredesignedto beddliveredto thelearner from
MobileLearning Portas. Any learner caningall
them-L earning Portal interface by connecting
aweb link sent to him/her by a SMS. The
portals are guarded by user name and
password, on validating the learner’s
credentials. It takesthelearner to the Student
L ocker, whereaset of m-Learning moduleis
assigned to him/her.

An important factor hereis the affordability of
Mobile Learning. You don’'t need ahi-end handset
with fancy featuresfor m-Learning. Aptech’sm-
L earning modules are easy to access. One can
view these modulesin awiderange of hand sets.
Most of the popular phones, build by Motorola,
Samsung, Sony Erickson, Nokia can play these
modules. Aptech has developed m-Learning
modul esthat can be accessed through ahand set.




Een earmng u x- ccemper

M-learning isatype of personal learning that
has infinite possibilities; it allows more and
more peopl e to gather knowledge on the go,
torealizetheir dreams of abetter future. The
possibilitiesof Learning through technology are
becoming infinite with the advent of computer
based technologies and web based
technologies.

Electronic or e-learning incorporates all forms of
online instruction using electronic devices.
Among the many branches of E-learning, m-
learning or mobilelearning, isanatural extension
of e-learning. M- Learning is facilitated by the
use of portable computing devices, like PDAS,
pamtops, smart phones, and tablet PCs.

Conclusion

Mobiletechnology isonce again revolutionizing
the education industry asthe dotcom once did.

Thekind of infiltration that mobile phones have
reached, is astonishing, no other device can come
closer, not even computers. Mobileshaveaglobal
reach not only in developed countriesbut alsoin
thethird world, they can befoundin every village.

The NIOS also, like CBSE, provides Mobile
Phone support to its learners for different
information such asexamination results.
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generations.

To realise the full potential of our people, we must invest
in their capabilities and empower them with modern
education and comprehensive health care. We must
continue our campaign against poverty, ignorance and
disease and seek a better future for the coming

Education should be one of our primary focus areas. Every

citizen of this country - man or woman, boy or girl must
be given the opportunity to be educated. Universal education is the key to a prosperous
and successful India. Demographically, India has one of the world's youngest
populations, and the active participation of the youth and empowering them with
education is necessary to eliminate the social evils that spring from ignorance.
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Avoid Excess Fats and Cholesterol to
Prevent Health Hazards

We need a balance amount of variety of food to
keep our body functioning and healthy. Thefood
includes, carbohydrates, proteins, fats, vitamins,
mineral, water and some nonnutritive useful
substances. Carbohydrates, fatsand proteinsare
the main sources of energy required for the
physiological needs of the body. They also
perform many other functions.

Fats or oils are concentrated source of energy
and are grouped as simple lipids like tri-
glycerides, complex lipidslike phospholipidsand
derived lipids like cholesterol. Fats have been
lately in limelight in newspapers, television,
magazine because of the claims that excessive
intake of these can|ead to some dreadful diseases
like heart attacks, high blood pressure, diabetes,
cancer, obesity etc.

Information which appear in media is often
confusing to the public So, | am trying to givea
clear picture of its status.

What is Fat?

e Fatsaresolid like ghee, butter while ocilsare
liquidlikemustard ail, groundnut oil etc. at room
temperature.

e Mostfatscontainfatty acids (FA) intheform
of saturated fatty acids (SFA),
monounsaturated fatty acids (MUFA) and
polyunsaturated fatty acids (PUFA) in different
ratio and classified according to the
predominance constituent present.

O Dr. J.L. Agarwal

What is Lipid?

Lipids are chemical compounds formed by
elements such as carbon, hydrogen and oxygen.
Thebasic structural unit of truefat isonemolecule
of glycerol joined to one, two or three molecule
of fatty acids called mono, di or tri-glycerides (as
shown in chart below). The number of fatty acid
inafat hasimportant implication for both diet and
health. Tri-glycerides are stored in a body in
specialized adipose cells that make up adipose
tissues. The human body hasvirtually unlimited
capacity to storefats.

FA
FA
L Glycerol GlycerO| FA
Glycerol—FA y <F A A
Monoglyceride  pjglyceride Triglyceride
| ]| | ] || 1
—-C—-C—-C— —-C—-C=C— —C-C—C—C—
[T ] I 11
Saturated fatty Monounsaturated Polyunsaturated
acids (SFA) fatty acids fatty acids (PUFA)
(MUFA)
Properties

e Different taste, smell, appearance of each fat
is due to a variety of fatty acids in their
arrangement in fat molecules and additives
present in them. Thetaste, smell and ook of
Deshi Gheeisdifferent from Vanaspathi ghee
or mustard oil because of these factors.

O Dr. J.L. Agarwal, Prof. and Head Deptt. Of Physiology, SIMS Medical College, Hapur, Ghaziabad, U. P.
(R) 3, Gyanlok, Mayur Vihar, E Shastri Nagar, Meerut (U.P.)
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Sources

Fats are present in most of the food stuffsin
variable amount including vegetables, fruits,
cereals, pulses and are called invisible fats,
while cooking practices also require various
types of the fats like ghee, vanaspati oils,
butter, and refined oil, animal fats etc are
called visible_fats.

ANCIENT] ORGAN

8 GHEI

Refining of oil isdone by treating oilswith
steam or alkali etc., and it does not change
their fatty acids composition in the process.
Itisdoneto removethefreefatty acidsand
odour. Refining improvesthe quality and taste
of oilswithout changing their composition.

Vanaspati or vegetable gheewhichisapopular
cooking media in India is made by
hydrogenation of vegetable oils. During
process of hydrogenation unsaturated fatty
acid (UFA) are converted into saturated fatty
acids (SFA) and essential fatty acids content
isdrastically reduced.

The advantages of vanaspati gheeisthat it
has gheelike consistency and it maintainsits
quality evenin hot humid weather. Shelf like

of foods cooked initincreasesin comparison
to food cooked in vegetable oils. By Govt.
of Indiaregulation, these arefortified with
25001.U. of vitamin, A, 1751.4 of vitamin D
per 100 gm to fulfill vitamins requirements.

Saturated fats are found
in animal products such (]

as butter, cheese, whole |

milk, ice cream, cream

and fatty meats, and oils

such as coconut, palm | |
and palm kemel oil

Fats are concentrated source of energy. One
teaspoonful of fat weigh roughly 5g and
provides 45 calories of energy while one
teaspoon of sugar (4g) provides about 16
calories, so fats provide more than twice as
much energy as do carbohydrates or proteins.

Some fats can’t be synthesized in the body
and are called such asessential fatty acidslike
linoleum acids, lanolieum acid and archidonic
acids. These fatty acid are vital for normal
body functions. So, it isnecessary that some
amount of thesefats are taken with food.

Length of each fatty acid chain is determined
by the number of carbon atoms present and
canvary from 2 to 24. Fatty acid chain of short
length (2-6) and medium chain length (8-12)
carbon atoms are treated differently than fats
withlarger chaininthebody.

Here, we can discuss about the amount of different
typesof fatty acidsinthefollowing tables.
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Fats SFA MUFA PUFA
Coconut oil 92 6 2
Pamoail 46 4 10
Cotton seed ail 25 25 50
Groundnut oil 19 50 31
Cornail 8 27 65
Butter/ghee 60 37 3
Margarine 25 25 50
Mustard oil 20 40 40
Soyabean oil 14 24 62

Type of fatty acids in common fatsin diet are
shown in thetable given below:

Saturated fatty acids Monounsaturated fatty Polyunsaturated fatty acids
acids
SFA are mainly used and found in | Groundnut, pea nuts oil, | Cotton seed oil, corn ail,
high quality in coconut oil, Pam | rape seed oil, Rice bran oil, | sunflower oil, fish ail,
kernel oil, ghee, butter, vanaspati, | olive oil, Almonds, Cashew, | soyabean oil, seasame oail,
milk, milk products like paneer, | Canoia oil, red Pam and | mustard oil

khoa, ice-cream, lassi, curd, sweets, | Pam oil
chenna, cream, animal fats and all

meats, egg yolk etc.

Need of Fats

For normal adults the total intake of calories
derived from fats from all sources, visible and
invisible should be such that it provides 15to 30
percent of total daily caloriesneed. Indian Council
of Medical Research (ICMR) hasrecommended
15t0 20 gm of thefats per day (4 teaspoon full).

Based on physical activitiesof theindividualsthe
total requirement of visiblefats varies between
20to 50 gm daily.

Alwaysremember that about 30 to 40 percent of
fat requirement of body ismet by invisible fats
present in grains, pulses, milk and milk products,
meat, poultry, vegetablesand fruits.

The ratio of SFA, MUFA, PUFA is aso of
utmost importance. Our diet must not contain
more than ten percent of total caloriesfrom
SFA and rest by mixture of MUFA and PUFA.

High intake of MUFA with low intake of SFA
along with low total fatswill reduced the risk
of colorectal cancer.

Evenintake of food articles containing solely
PUFA is not without risk and it has been
shown that it will increase the risk of colon
and other cancers.

Cholesterol, of course is not atrue lipid but
belong to agroup called sterolsbut intimately
related. Cholesterol is a component of food
in our diet. In addition, human body
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manufacture about onegram of cholesteral dally,
mainly inliver. Theliver alsofiltersout excess,
cholesterol and helpsto eliminate it from the
body. It is an essential elements of all cells
especidly thebrain cdlsand someof thehormone
produced inthebody like estrogen, testosterone,
cortisol etc are cholesterol derivatives.
Cholesterol is found only in foods of animal
origins such as milk and milk products, meat
especidly organmest likeliver, kidney, brain, egg,
yolk, shrimps, prawns.

Thedaily need of cholesterol of adultsisless
than 200 mg. One egg yolk contain 300 mg
of cholesterol beside the cholesterol that one
may ingest with other food and also body
make its own cholesterol. So restriction of
egg yolk isimportant.

Cholesterol contained in bloodiscarriedin
an envelope that largely comprises a
combination of fats and protein called
lipoproteins. They may be high density
(HDL), Low density lipoproteins (LDL) and
very low density lipoproteins (VLDL).
Although fats obtained from vegetables
sources do not contain cholesterol but
containssterols. Cholesterol containing foods
when cooked get oxidized, the oxidized
cholesterol ismuch more harmful.

Heating of fats at very high temperature
produces toxic substances called free
radicals. These tiny, reactive molecules
damage variety of cellsin the body and are
responsiblefor many diseases.

Increased level of cholesterol inbloodisamgjor
cause of heart diseases, lowering blood
cholesterol levels reduces the risk of heart
attacks, high blood pressure, diabetes, strokes.

Person having cholesterol level below 200
mg/dl have least risk, while who have blood

levels between 200 to 239 mg/dl are at
moderate risk and levels above 240 mg/dl
makesthe person at high risk category.

e Of the different type of fats consumed, the
intake of SFA should be avoided as far as
possible and equal proportion of SFA, MUFA
and PUFA should be consumed.

e Some amount of omega-3 and omega-6 fatty
acids containing fats should be consumed. It
is known that both variety of MUFA should
be present in diet. Only two of theedible oils,
soyabean and mustard il contains, significant
amount of Omega -3 fatty acids. Cold water
fishes and walnut also contain Omega-3 fatty
acids.

e For optimum use it may be advised that a
equal mix of either Omega-3fatty acidsrich
vegetables oil (Mustard/Soyabean) and one
of other vegetables oilslike corn, sunflower
oil provide the best combination.

e Fishoilsare also rich sources of Omega-3,
fatty acidsthat iswhy fish should be preferred
source of meat for non vegetarian.

e Beside providing essential nutrientsin the
body, being arich source of energy, fatsalso
add taste and flavor to the food, that iswhy
individuals find it so difficult to limit the
intake of fats. Habits die hard, therefore, it
isnecessary that healthy food habits should
be inculcated right from childhood so that
craving does not become aproblemin later
life.

It is easier to prevent the increase in the level of
cholesterol and fatsin blood than to reduced it. So,
start from today, to limit fats, start using skimmed
milk, eat limited amount of snack food, crackers,
pastries sweets, namkin, meat, puries, fried food,
icecream and fast foods.




Fats and Health

Excess fats in food leads to obesity which is an
independent cause for high blood pressure,
diabetes, joint disease, heart diseases, stroke,
certain cancer, gall stoneand others.

SFA increasestherisk of coronary heart diseases.
High dietary cholesterol contributes to
development of atherosclerosis and risk of
coronary artery disease (angina, heart attacks).

Precaution like eating properly will promote
better health in later life, always remember

the old saying that “way to man’'s heart is
through his stomach”. It can be literally true,
you eat fat into your stomach it goes straight
to heart to cause disease. Precautions are
better than cure. It will require aconsiderable
effort to change the eating habits so as to
reduce the risk of crippling or fatal diseases,
a beginning has to be made and sooner is
better than |ater.

]
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Bires Chandra Guha
Pioneer of Modern Biochemistry in India

3 Dr. Subodh Mahanti

“B. C. Guha lived through biochemistry and biochemistry in India, especially modern
biochemistry, could be equated to Guha. It will, however, be wrong to judge the personality of
this unusual biochemist through biochemistry alone. Considering his humanitarian, social
and political activities, the understanding of his character through his biochemical activities
alone will be a complete failure.”

L.B. Chatterjee and D. P. Burma in Current Science

He (B. C. Guha) was far from being a timid, quite, passive and a non-interfering individual
like many of his other colleagues at the University. He had the quality of a torrential stream
gushing through gorges and not a placid, smooth current of water with gentle ripple on its
surface... He believed in the dictum of the great Japanese Philosopher and Nation-builder,
Yoshida Torajiro and often used to say “It is better to be crystal and be broken, rather than

remain for ever as tile on a house top.”

B. Mukerji in Biographical Memoirs of Fellows of

Bires Chandra Guha played a pioneering ole in
shaping the discipline of modern biochemistry in
India. He spent most of his research career
working on vitaminsand nutrition and carried out
research on the nutritive value of different Indian
fishes, Indian tea and hydrogenated fats. His
research covered a wide range, including
fermentation studies on citric acid, acetone and
butanol production, microbial jute retting, and
microbial spoilage of stored cereal grains. Healso
worked in the area of designing anti-folic acid
compounds and nucleic acid base analogues for
their probable application in the chemotherapy
of cancer. Guharealised the importance of multi-
disciplinary research much ahead of many others.
He believed that basic research was essential for
the uplift of the country. But it did not mean that

the National Institute of Sciences of India

he undermined the importance of applied
research. Guhahimself did both basic and applied
research.

Guha'sinterest was not confined to science alone.
He had a great command over Sanskrit, English
and Bengali literature. He could recite passages
from Kalidasa, Shakespeare and Rabindranath
with equal ease. He had mastered the art of public
speaking. He was not a so-called ivory tower
scientist; he applied his scientific knowledge for
the betterment of the society. Bires Chandra
belonged to the well-known Guha Thakurata
family of Banariparainthedistrict of Barisal (now
in Bangladesh). He was born on 8 June 1904 at
Mymensingh (now in Bangladesh), where his
father, Shri Rash Bihari Guha was posted at the

O Dr. Subodh Mahanti, Scientist F, Vigyan Prasar, A-50, Institutional Area, Sector- 62, NOIDA-201307.
(Reproduced with thanks from Vigyan Prasar, Dream 2047, January 2008, Vol. 10, No. 4)
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time. Young Bires
Chandrawasvery much
influenced by his
maternal uncle Shri
Aswini Kumar Dutta,
an eminent educationi st
and a well-known
freedom fighter. At the
age of eleven, Bires
Chandra was inducted
in the revolutionary
Jugantar Party. For many, it may be hardto believe
that at such a young age one could join a
revolutionary party.

Till 1917, Guha studied in Brgjamohan School at
Barishal. In 1918, he came to Kolkata (then
Calcutta) and joined the Sri KrishnaPathsala. He
passed the Matriculation Examination of the
Calcutta University in 1919. His initial interest
was to study arts in the Intermediate Course.
However, being persuaded by his elder brothers
he decided to study science. He got himself
admitted inthelSc classin City College, Kolkata.
After passing the | Sc examination in 1921, Guha
joined the BSc Honours course in chemistry.
However, because of hispolitical affiliation Guha
was compelled to leave Presidency College. This
was because of his involvement in the non-
cooperation movement led by Mahatma Gandhi
against the British rule. He managed to get
admissionin St Xavier's College and from where
he passed the BSc examination in first class,
standing first in order of merit. He also passed
his MSc examination in chemistry in first class
in order of merit.

Bires Chandra Guha

After obtaining his M Sc degree, he started doing
research under the guidance of hisfamousteacher
Acharya Prafulla Chandra Ray. During his one
year research under Ray, Guha published three
research papers. Two of his research papers were

on thevarying valency of platinum with respect
to mercaptonic radicals and the third one
concerned synthesis of condensed heterocyclic
system. After working for one year under Ray,
Guha proceeded to England with a Tata
Memorial Scholarship. It should be noted that
histrip to England was not asmooth affair. Due
to an adversereport by the police, hisapplication
for passport wasrejected. Hewasfinaly givena
passport because of the efforts made by Sir
Edward Greaves, the then Vice Chancellor of
Calcutta University and Acharya Ray. His
passport wasissued subject to the condition that
Surendranath Mullick, Member of the Indian
Council in England would keep astrict vigil on
hisactivitiesduring hisstay in England.

P.C. Ray

Guha spent five yearsin England and where he
first worked with Sir Jack Drummond of the
London University and then with Sir Frederick
Gowland Hopkins (1861-1947) at Cambridge,
who is regarded as father of biochemistry in
England. At Drummond’s|aboratory, Guhawas
assigned thetask of isolating and identifying the
water soluble vitamins present in the polishing
of rice. Christian Eijkman had shown that the
addition of rice polishing to the diet would
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ameliorate the beriberi. However, before Guha
could purify the factor, Jansen and Donath
obtained the vitamin, which wasidentified to be
thiamine or vitamin B, Guhathen attempted to
isolate and identify a heat-stable protein present
inrice polishing. A D. Emmet and G. O. Luros
had observed in 1920 that autoclaved yeast no
longer contained the anti-beriberi factor that is
vitamin B, but it contained a substance that
promoted growth of ratson certain synthetic diets.
Thissubstance was|ater identified to beriboflavin
or vitamin B,. Guha worked extensively on
vitamin B, but he could not isolatethisvitaminin
pure form during his stay in Drummond’s
laboratory. R. Kuhn and his co-workersisolated
pure riboflavin from milk in 1933. Guha
published ten research paperson vitamin B, and
vitamin B...

From Drummond'’s laboratory at London, Guha
moved to Cambridge to work in the [aboratory of
Hopkins. At Hopkins' laboratory, Guha came in
contact with Albert Szent-Gyorgyi, the discoverer
of vitamin C or ascorbic acid. It isinteresting to
note here, even at the cost of a little diversion,
that Szent-Gyorgyi’s discovery of vitamin C was
purely accidental. During his short stay at
Hopkins' laboratory Szent-Gyorgyi undertook the
task of extraction and concentration of a redox
substance present in animal and plant tissues.
During the process of extraction and
concentration of some redox substance from ox
adrenal glands, he obtained some sugar-like
crystals. He had no idea about the nature of this
substance except that it was a carbohydrate
derivative. He named the new compound ‘ ignose’
(‘ign’ forignorance and ‘ose’ for sugar) and later
he changed it to godnose (to indicate God
Knows!). Such naming indicated how ignorant
Szent-Gyorgyi was about his new discovery. The
editor of the Biochemioal Journal, to which the
paper was sent for publication did not agree with

the name given by Szent-Gyorgyi. The structure
of the new compound was soon worked out in
collaboration with Haworth an aternative name
hexuronic acid was given. In the mean time.
CharlesGlenKingisolated vitamin C from lemon
juice and which was found to be identical with
hexuronic acid. Chatterjee and Burma has stated:
“It is worth mentioning that Guha with his
expertise in bioassay, which he learnt in
Drummond’s laboratory, helped Szent-Gyorgyi
quite alot in understanding the nature of the anti-
scorbutic property of hexuronic acid.” Guha's
interaction with Szent-Gyogyi made him
interested in vitamin C.

o
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Sir Frederick Gowland Hopkins

Guhareturned to Indiain 1932 after obtaining
PhD and D Sc degrees of the London University.
His peersin England recommended him for the
newly created post of Professor of Biochemistry
at theAll Indialnstitute of Hygiene and Public
Health. However, the appointment did not
materialise. It was true that Guha was not a
medical biochemist but the main reason for not
giving him the post was his political affiliations.
Guha then joined Bengal Chemical and
Pharmaceutical Worksfounded by Acharya Ray.
He established anutritional research laboratory.
He spent about three years (1932-35) there and
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during this short period he could publish 38
research papers. Out of these 38 research papers
six were published in the well-known
international science Journal Nature. During his
work at Bengal Chemical, he fought for better
remuneration for itsworkers and thismade him
unpopular with its management. On the advice
of AcharyaRay, Guhaleft Bengal Chemical and
taught at the Vidyasagar Collegefor abrief period
before being selected for the Chair of Applied
Chemistry at the University College of Science.

After joiningtheUniversity Collegeof Science, Guha
started building up an active and vibrant school of
biochemistry. The Ghosh Travel Fellowship of the
CdcuttaUniversity enabled himtovist Englandand
other European countriesfor sudying theorganisation
and development of biochemistry inthese countries.
Guhapersuaded the University Grants Commission
to appoint aReview Committeeto prepareareport
on biochemistry in India. With the efforts made by
the Review Committeeanucleusfor biochemistry
was established in many universities. Before the
advent of the reviewing committee, facilities for
training in biochemistry were only available at
Bangalore, Chennai and Kolkata. Commenting
on the important role played by the Committee,
Chatterjee and Burma wrote: “The report on
Biochemistry in Indian Universities by the
Review Committee appointed by the University
Grants Commission in 1959 under his
chairmanship is practically a bible for the
biochemist community depicting the past, present
and future of not only biochemical education but
alsoitsresearch activities. Therewere only afew
biochemistry departments in the country at that
stage, but evaluation was donefor the past aswell
astheir future activities. On the recommendation
of the committee, biochemical education
definitely got a boost in the country.”

Guha did his best to find ways and means for
realising the objectives of the Scientific Policy

Resolution 1958 adopted by the Government of
India under the leadership of Pt. Jawaharlal
Nehru. He believed that strengthening science
teaching in schoolsand collegeswasvery crucial
towards achieving this goal. He wrote: “In
implementing the resol ution, Government would
have to pay attention to science teaching in
schools, colleges and universities. Schoolsare,
by and large, ill-equipped and ill-staffed for
scienceteaching. It istherethat the foundation
should be laid. If proper salary scales are not
provided for school teachersand money islacking
for experiments and demonstrations, itisidleto
expect a radical improvement in the situation
regarding scientific personnel. Besidesitisat the
school stage that special efforts should be made
to spot the most creative minds and give them
specia opportunitiesfor development by way of
high class merit scholarships, special
arrangements for
teaching and
accommodations,
etc. What applied
to schools, applies
alsoto collegesand
universities. Here
also the career of a
teacher should be
made sufficiently
attractive, both
materially and
psychologically,
and special
opportunities should be for development of the
most original and vigorous minds among the
students. The science departments of the colleges
and universities should have adequate annual
block grants, so that the teachers engaged in
research may concentrate on their work without
worrying about research expenses and without
begging for funds from sundry organisations.

Christiaan Eijkman
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Nothing is more depressing than this constant
anxiety for fundsfor research.”

The devastating Bengal famine of 1943 resulted
severe scarcity of milk and protein food. Guhaleft
hisnormd research and took up theproblemof protein
mal nutrition. Guha devel oped vegetable milk for
infants. Thisartificid milk, which conssted of malted
barley and groundnut powder, had amost same
nutritivevaueascow milk. Hea so prepared soybean
milk. For adults, he prepared protein substitutes by
isolating proteins from grasses and leaves. He
demonstrated different ways of blending such
proteinswith human diet.

In 1948, Guha joined the Ministry of Food,
Government of Indiaas Chief Technical Adviser.
He came on deputation from the Calcutta
University. He organised in the Food Department
a Technical Wing for inspection, analysis and
standardisation of foods. He aso prepared plans
for the development of food processing industries
and for an integrated programme of nutrition
surveys for the whole country.

Albert Szent-Gyorgyi

From the Food Ministry, Guhawent to Paristo
servethe UNESCO asIndia’ srepresentative and
counsellor in agricultural sciences. After returning
from Paris, Guhajoined CalcuttaUniversity. But
after a year he joined the newly constituted
Damodar Valley Corporation asamember from

West Bengal. He agreed to take this
admini strative assgnment after being persuaded by
Shyama Prasad M ookerjee and Dr. B. C. Roy, the
then chief Minister of West Bengal. Hedemonstrated
his considerable skill in the administration and
organisation of thismulti-purpose project of river
valey development.

In 1953, Guhareoined Cd cuttaUniversity. During
his last phase at the University, Guha actively
spearheaded the cause of teaching and researchin
biochemistry inthe country. Hewas associated with
anumber of organisationsnamey, Council of Scientific
andIndugtrid Research, Nationd Indtituteof Sciences
of India(now Indian National Science Academy),
Indian Council of Medical Research, University
Grants Commission, and Indian Science Congress
Association. He played an important role in the
establishment of the Indian Ingtitute of Medical
Research, which later became Indian Institute of
Chemical Biology, a premier laboratory of the
Council of Scientificand Industrial Research. The
Guha Research Conference, a unique conference
which has played an important role in the
development of biological sciencesinthe country,
is named after Bires Chandra Guha. Calcutta
University has created the Dr. B. C. Guha Centre
for Genetic Engineering and Biotechnology in
honour of this pioneer.

Guhadied on 20 March 1962 in Lucknow, Uttar
Pradesh.
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Water — A Precious Gift of Nature

Introduction

Indiaisfaced with the challenge of sustaining its
rapid economic growth while dealing with the
global threat of climate change. This threat
emanates from accumulated greenhouse gas
emissionsin the atmosphere, anthropogenically
generated through long term and intensive
industrial growth and high consumption lifestyles
in devel oped countries.

While engaged with theinternational community
to collectively and cooperatively deal with this
threat, Indianeeds a national strategy tofirstly,
adapt to climate change and secondly, to further
enhance the ecological sustainability of India’s
development path.

Climate change may alter the distribution and
quality of India snatural resources and adversely
affect the livelihood of its people. With an
economy closely tied to its natural resource base
and climate-sensitive sectors such as agriculture,
water and forestry, Indiamay face amajor threat
because of the projected changesin climate.

Impact of Climate Change on Water
Resources

The global warming may affect the hydrological
cycle which could result in further
intensification of temporal and spatial variations
in precipitation, snow melt and water
availability. Thereport on“India sinitial National
Communication to the United Nations
Framework Convention on Climate Change”
published by Ministry of Environment and Forests,

O Dr. Devendra Singh

Government of Indiaidentifiesthe following
projected impacts of climate change on
water resources:

“It is obvious that the projected climate change
resulting in warming, sea level rise and melting
of glaciers will adversely affect the water balance
in different parts of India and quality of ground
water along the coastal plains. Climate change
is likely to affect ground water due to changes
in precipitation and evapotranspiration. Rising
sea levels may lead to increased saline intrusion
into coastal and island aquifers, while increased
Jrequency and severity of floods may affect
groundwater quality in alluvial aquifers.
Increased rainfall intensity may lead to higher
runoff and possibly reduced recharge.”

Some Implications of Climate Change
on Water Resources

Some of the possible identified implications of
climate change on water resources are listed
below:

e Declineintheglaciersand the snowfieldsin
theHimalayas,

e |ncreased drought like situations due to
overall decreasein the number of rainy days
over amagjor part of the country;

® |ncreased flood eventsdueto overal increase
intherainy day intengity;

e Effect on groundwater quality in alluvial
aquifersdueto increased flood and drought
events,

O Dr. Devendra Singh, Associate Professor, Faculty of Education, Satish Chandra College, Ballia (U.P.)
E-mail devendra.singh2192@yahoo.com, (M) 09839434093
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e [nfluence on groundwater recharge due to
changes in precipitation and evapo-
transpiration; and

e [ncreased sdineintrusion of coastal andidand
aquifersduetorising sealevds,

Preliminary reports indicate that the impact of
climate change will result in intensification of spatial
and temporal variations in water resources resulting
in severity in floods and drought like situtations.

(National Water Commission, Govt. of India,
Ministry of Water Resources, Mission Document
Volume 1, (April, 2009)).

U.N. World Water Day/Decade

Next to air, water isthe e ement most essential to
sustain humanlife. Itis, therefore, nowonder thatin

ancient times, peopleinall societiesrevered water
asawonderful gift of God. Theamount of water in
the world is finite. In 1991, the United Nations
declared that March 22 every year, would be
celebrated aswWorld Water Day. The U.N. World
Water Decade also started in 2005. The United
Nation predicts that by 2025, two thirds of the
world population will experience water shortage,
affecting lives and livelihoods of 1.8 billion
people and by 2050, 7 billion people in 60
countries may have to cope with water scarcity.

(The Hindu-2010)

With each passing decade, less and less people
are getting accessto safe drinking water. The per
capitaavailability of fresh water in the country
has dropped from an acceptable level of 5180
cubic metersin 1951 to 1820 cubic meter in 2001
and it isestimated that it would drop to 1340 by
2025 and 1140 cubic meters by 2050. M ost of
the earth, the Blue planet, iscovered by the water.
About 1.5 per cent of thisisfresh water, restis
salt water-namely the oceans. If fresh water is
polluted, it harmsusand all other living beings,
including crops, plants and tress, in many ways.
Unsafe water killsabout 1.6 million peopleina
year, morethan al violent activitiesincluding war.

Water Resources Group (WRG)

The 2030 Water Resources Group (WRG) is a
consortium of private- social sector organizations
formed in 2008 to provide insightsinto emerging
world wide water issues. In a report, “Charting
Our Water Future” issued in 2009, the group
provides a candid, fact-based integrated
assessment of the global water situation over the
next two decades. Globally, current withdrawals
of about 450 cubic km. exceed the availability of
about 4200 cubic km. By 2030, the demand is
expected to increase to about 6900 cubic km. with
a dlight drop in availability to 4100 cubic km.
Thus, by 2030, a global deficit of 40 per cent is
forecast. For India, the annua demand isexpected
to increase to amost 1500 cubic km, against a
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projected availability of 744 cubic km. adeficit
of 50 percent. (Narasimhan-2010). India's
average annual precipitation isabout 1170 mm.
and land areais 3.28 million sg.km. Thus, the
volume of annual precipitationinput is 3840 cubic
km. The projected availability of 744 cubic km
constitutes about 19 per cent of thisamount.

Water storage capacity

Per capita availability varies greatly between
countries mainly on account of storage
deficiencies. The developed world ismuch better
off, inthisregard.

Country Storage capacity (in M?3)
1 India 213 M3
2 Austrdia 4733 M3
3. United States 1964 M3
4. China 1111 M3

India’s per capitastorageis 213 M3 equalsonly

about 50 daysof itsrainfall, compared to 900 days

inthe Colorado and Murray-Darling river basin.
(Nayar, V -2009)

Water Resources

Water is indispensable for the existence and
survival of life on earth. There are four main
sources of water: (i) Surface water, ii)
Underground water, (iii) Atmospheric Water, (iv)
Oceanic Water. The following table shows the
global distribution of the fresh water.

Sr. | Water source Quantity of
No. water (in M3)
1. | Water in lceform 24000000
2. | Water in ponds, lakes
and reservoirs 280000
3. | Water in streams and rivers 1200
4. | Water present as soil moisture 85000
5. | Ground water 60000000
Total : 84366200

(Paramasivan, G and Karthravan, D.)

Consumption of Water in India

Water is needed in almost every sphere of human
activity. Water isessentia for theirrigation, industries,
livestock management, thermal power generation,
domesticrequirements, hydro-dectric generationand
variousother human activities.

Sector wise consumption of water in India

S.No.| Sector Water consumption (%)
1 Agriculture 76.0

2 Power generation 6.2

3 Industries 5.7

4, Domestic sector 43

5. Transport and others 78

(Thelndiainfrastructure report (1996)

Watershed Development

Themeaning of watershed refersto an areawhose
water flows towards a point. The planned use of
this water can deliver better results. Related area
may beavillage or agroup of villagesintheform
of aunit. All kindsof land like agricultural, waste
lands and forests may be included in this area.
Maximum use of the land is possible by adopting
watershed programme. The overall development
with proper utilization of water in the area is
considered to be watershed development.

Benefits of watershed devel opment

Thefollowing benefits can be achieved by water-
shed development:-

1. Supply of water for drinking and irrigation.
2. Increase in bio-diversity.

3. Lossof acidity inthesoil and freefor standing
water.

4. Increase in the agricultura production and
productivity.

5. Decrease in the cutting of forests.
Increase in the standard of living.

o
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7. Increase in employment.

8. Increase in personal get together by
participation of local people.

Methods of Water Conservation

If there is no water, there is no life. Hence water
conservation is essential. Future generation may
be in difficulty due to scarcity of water. The
participation of an individual, society and the
government is essential for water conservation.
The following methods can be adopted for water
conservation:—

1. Dams and reservoirs should be constructed
onriversso that river water does not go waste
into the seas and oceans.

2. The water of rivers should be saved from
pollution by urban waste at all costs.

3. Serious efforts should be made to control
floods.

4. Water should be used properly.

5. Generate mass awareness about water
conservation.

6. Solicit active participation of the people in
all the activitiesrelated to water conservation
and efficient management.

7. Potablewater should not beused for gardening,
washing of vehiclesand cleaning of household.

8. Sdfety of reservoirsfrom pollution.

9. Brokenpipdinesof water shouldimmediatdy be
repaired.

10. Crops which require more water may not be
grown inrain fed areas.

11. Promote afforestation.

Some Major River Valley Projects in
India

To make Indiaeconomically self sufficient and to
improve the standard of living of the people,
development efforts were initiated soon after the
independence. Among these activities, special
emphasis was laid on the development of river
valley projects. River valley projects were
multipurpose projects. The main objectives of
these projectsareflood control, prevention of soil
erosion, provision of water for irrigation, drinking
and for industries, generation of electricity,
transport, entertainment, conservation of wildlife
and development of fisheries.

Table: Major River Valley Projects in India

Name of the Project River Constructed dam/reservoir Beneficiary States
1. 2. 3. 4,
1. Damodar Valley Damodar Dams:-
1. Tilaiya 2. Konar 1. Jharkhand
3. Maitlhon 4. Panchet hill 2. West Bengal
2. Bhakra Nangal Satluj 1. Bhakra 2. Nangal
3. Pong Reservoir — Gobind Sagar 1. Punjab
2. Himachal
3. Haryana
4. Delhi
3. Hirakud M ahanadi 1. Hirakud 2. Tikkarapara 1. Madhya Pradesh
3. Nargj 2. Orissa
3. Chhattisgarh
4. Tungbhadra Tungbhadra Canals with dams 1. Karnataka
Tungbhadra dam 2. Andhra Pradesh
5. Nagarjuna Sagar Krishna Nagarjuna Sagar Dam Andhra Pradesh
6. Narmada Valley Narmada Proposed dams 1. Madhya Pradesh
2. Maharashtra

(Source: NIOS, (Aug. 2009) Geography, Senior Secondary Course, 2 (core Modules))
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Indian Constitution and National
Water Mission

The constitution of Indiathrough the provisions of
article 47 guaranteed the states to provide clean
drinking water and improve public health. The
constitutional jurisprudence of the country
developed by the Judiciary has placed drinking
water as a derivative right within the purview of
right to life under article 21. Since independence
various programmes have been under taken by
the Government to provide water to the rural
habitations. On May 28, 2010, the Prime
Minister’s Council on climate change approved
the formation of a National Water Mission for
India. Thisis an important event. The mission’s
objectives highlight water conservation,
minimizing wastage and ensuring equitable
distribution both across and within statesthrough
integrated resource development and
management. Notable among mission’s action
points are:

- Comprehensivedatabasein public domain.

- Publicparticipationthrough promotion of citizen-
Stateinteraction.

- Integrated basn—wide management.

- Enactment of state-wide legidation through
persuasion.

- Review and adoption of aNationa Weater Policy
(NWP) by March 2013.

Notableamong the specificgoadsare:
- Expanding monitoring network.

- Expeditiousformulation of river-interlinking
project.

- Implementing rainwater harvesting.

- Augmentation of artificial rechargeindl blocks
by 2017.

(Narasimhan, T.N. 2010)

Water Education

Theintroduction of thewater educationinitigtivewas
preceded by an Expert Group Meeting (EGM)
convened by UN-HABITAT in collaboration with
United Nation Environment programme (UNEP) and
the Swedish International Water Ingtitute (SIWI) in
Johannesburg, South Africafrom 30" April to 2™
May, 2001. The meeting brought together
international and regional experts on education,
curriculum development, urban development,
water resources management and NGOs active
in water education. An important outcome of the
EGM was the consensus acceptance of the paper
presented by the Director of the African Institute
of Sathya Sai Education (TAISSE) with the title
“Water Education : A Human Values Approach”
which was, in fact, a reproduction of Sri Sathya
Sai Baba s philosophy, an methodology of Human
Values Education (HVE) in its pristine form.

Water Education: A Conceptual
Framework

From the point of view of the Human Values
approach, Water Education isnot just about water
literacy. Water Literacy includesknowledge of the
Science of water, types, sources, uses, treatment,
management and its associated problems etc.
These are, of course, important tangibles.
However, Water Education is also about
intangiblethingsthat are equally important. These
include peopl€'s perception of water, the level of
their consciousness towards water usage,
awareness of their civic responsibilities towards
water, cultural beliefs and practicesin relation to
water. In short, it is about Human Values- about
the country’s sense of duty, the obligations
members have to each other, to the use of water
itself and to future generations.

(Kanu, K. 2005)
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A country’ssense of duty ought to be strengthened
through Human Values Education (HVE) towards
the management of water and other resources
which took billions of yearsto develop and yet,
which would be diminished or exhausted withina
relatively short period of time. Thereis, thus a
compelling need for the introduction of Human
Values in Water Education (HVWE) as a
complementary to the existing technical and
regulatory measures in water demand
management. In thismanner, Water Education will
stand firmly on the twin towers of Water Literacy
and Human Values, their understanding,
commitment and practice.

| Water Education |

Water Literacy
(Knowledge of the
science of water, types
sources and management)

Human Values
(Understanding
Commitment and

practice)
Channels of Learning
I
Formal Non Formal Informal

The Expert Group noted that Water Education
should aim at promoting a better understanding
of water as a key social, economic and
environmental resource and should facilitate the

emergence of anew water management ethic on
the continent. It isobserved that the introduction
and implementation of Value-Based Water
Education (VBWE) through formal, non-formal
and informal channels of learning especially
through the use of the curriculumisapromising
strategy to bring about a positive and lasting
changein attitude and behaviour towards water
at all levelsof society.

WATER EDUCATION = WATER LITERACY+
VALUE BASED WATER EDUCATION+
CITIZENSHIP EDUCATION
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ADOLESCENCE—THE PHASE OF OPPORTUNITIES AND RISKS

Today more than one-fifth i.e. about 22 crore people of India are young girls and boys in the age group of 10-19
years. They are adolescents. Adolescents are the immediate future of our country and would be the leaders of
tomorrow. Adolescence is the phase of opportunities and risks. Social environment greatly influences adoles-
cent behaviour. To create a nation of healthy and responsible citizens, it is crucial that the health and educa-
tional concerns of such young people are addressed seriously. Adolescents have Rights as well as Responsibili-
ties. Gender considerations are fundamental and adolescent health is crucial for the family and future genera-
tions. A supportive and caring environment for adolescents will promote optimum development of their physical
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Diet and Hormones which Affect our Life Style and
Confidence

Diet playsavery important role in increasing our
confidence. Generally, we feel happier by having
good and deliciousfood. Wefeel fresh and happy
due to secretion of Growth Hormone.

Growth Hormone (GH) is naturally produced in
the pituitary gland of our body. The production
of this hormone is based on the health and age of
aperson. It hasbeen found that the hormonelevel
decreases as we grow in age, especialy in men
over theage of 40. Thisdecrease of hormonelevel
leadsto theloss of muscle mass, obesity, and loss
of energy and mental acuity.

Brain

Hypothalamus

Pituitary

The hormone level can be increased by taking
high protein but low calorie diet. One should take
nutritious balanced diet. There are many nutrients
that can stimulate our body’ s production of growth

O Ms. Supriya Mishra

hormone and help to maintain youthful levels
through this important hormone.

The best ways to increase growth hormonein the
body are by bringing changes in lifestyle and by
adding nutrients that support internal growth
hormone secretion. Numerous nutrients are
needed to improve the natural production of
growth hormone in the body.

Balanced Diet

Prepared Foods,
Chocolate & Misc
1%

Fresh meat
(beef, pork, veal,
lamb)
7%

Fats & oils
31%

Processed Meat
10%

Cereals
2%

Poultry & Fish
2%

Meat Alternatives
(eggs, nuts,
seeds, peanut
butter, beans)

Fluid milk
5%

Baked Goods
1%

Vegetables &
Fruits
2%

Other Milk
Products
% (Cheese, ice
cream, Yogurt)
12%

Changes in Lifestyle to Boost Natural
Growth Hormone Production

Sleep and exercise have been found to help
increase growth hormone production in our body.
Generally, the growth hormone is released at
night, viamessages from the hypothalamus (part
of brain). Vigorous exercise also helpsinduce

O Ms. Supriya Mishra, Project Coordinator, Biotechnology Education and Development Institute, Lucknow,
Ex-Lecturer, Annie Besant College of Management and Technology, Gomti Nagar, Lucknow
Res: H. No. B-7/18, Sector-K, Aliganj, Lucknow-226024 (U.P.)
M) 09450676330, 09415064077 Email-supriyalko07 @gmail.com, supriyamishralko@gmail.com




! ’pen “earnmg !luly- Becem“er 2“ l "

growth hormone release. A diet low in simple
sugarsisalso advised, because growth hormone
releaseisinhibited by insulin (hormone secreted
by pancreases). A healthy body requires 6 to 8
hours nap.

Growth hormone & Insaiin

Nutrients to increases Natural
Growth Hormone Production

Protein

Along with exercise and dleep, proteinismade up
of amino acids. Amino acids are necessary for
growth hormone synthesis. Proteinisutilized by
the growth hormoneto build muscles. For natural
secretion of growth hormone, we must enrich our
food by soyaproducts, milk, egg, green vegetables
efc.

Glutamine

Glutamine is an amino acid. The amino acid
Glutamineisespecialy involved inimprovement
of immune system, aiding absorption in the
intestines and it regulates the conversion of
protein to muscle as protein is building block of
muscles. Glutamine has been found to stimulate
growth hormone release. Natural sources of
Glutamine are found in all protein food products
like beans, milk, egg, cabbage etc.

Choline

Cholineisanutrient supplement for brain. It helpsto
improve the memory condition of brain. The
neurotransmitter choline (acetylcholine) is a
nutrient used for memory and brain function and
preventing Alzheimer’sdisease. It hasbeen found
to aid the production of growth hormone in the
body.

Niacin

Niacinisavitaminof vitamin B group. B vitamins
help balancing hormonelevelsand niacin. B3 has
been found to increase growth hormone' s growth
levels. In one study, 500 mg of niacin caused a
significant rise in growth hormone. But the fatty
acid retarded the release of growth hormone.
When fatty acids were injected along with the
niacin, the effects dowed, asthe growth hormone
production is slowed by fatty acid. The best time
of consumption of niacin is during breakfast.
Because Niacin is best absorbed when taken
during fasting, or on an empty stomach, asinsulin
and glucose are also known to inhibit growth
hormone production. Natural sources of Niacin
are wheat, yeast, meat, milk etc.

Growth hormone production decreases as we
advance in age. With exercise and proper sleep,
the endogenous GH levels can be maximized.
With additional nutritional supplementation,
natural growth hormone production can be
increased and the mental and physical side effect
of aging can be slowed, leading to a more
productive lifestyle as we age.

We have the knowledge and expertise to evaluate
the composition of dietary supplements,
including:

e \/itamins e Minerds
® Protein e Herbs/botanicals
® [ats e Concentrates, metabolites,

e Carbohydrates e congtituents, or extracts
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Besides all dietary supplements, some hormones
also affect our life style and confidence.

Some of them are shown asunder:
Oxytocin - “LoveHormone’ or “hormoneof trust”

Oxytocinisahormonereleased during pregnancy,
delivery, and nursing. It is believed to create a
bonding experience while reducing anxiety and
increasing trust. For people who have problems
with social phobia and other issues, it is often
used as a spray or pill in order to increase
confidence and it is also said to help someone
gain confidence from others. It is also said to
reduce fear and increase serotonin (compound
present in blood platelets) levelsin the brain.

Oxytocin helps people overcome feelings of
shynessand lack of confidencein themselvesand
increases bonding. For peoplewith social anxiety
disorders, this may add to the feeling of well
being, making them able to create relationships.
It isalso believed to be a stress reliever.

Serotonin- [stress reliever hormone]

There are many factors that affect our feelings,
sometimes we feel very excited, sometimes sad,
moody and smply irritable. Rarely do weattribute
theway wefeel to thereal causes behind like the
effect of the serotonin hormonefound in our body.

If you are struggling with one or more of the
following:

Depression, Personality disorders, Anxiety, Sleep
disturbances, Impulsive acts of violence and
aggression, Obsessive-compulsive behavior,
Suicide thoughts, Alcoholism, Eating disorders
(for example, continuous food cravings), to
overcome with these problems one must increase
the intake of serotonin containing products.

Dietary Sources of Serotonin:- caffeine, high
sugary stuff like chocolates, sweets.

Stress hormone

Beside stress reliever hormone, some hormone
creates stress.

When any stress is acting on us, a reaction takes
place inside our body. Our body beginsto release
hormones that are known as stress hormones.
These stress hormones have a different effect on
our body as well as level of building self-
confidence.

Some of the short term effects are non-harmful
but if the levels of the hormones do not go back
to amanageablelevel then there can belong term
and even permanent damage.

How these stress hormones affect our
body

Cortisol Hormone

Cortisol hormoneis produced by adrenal glands.
The adrenal glands, are located near to the
kidneys. This Cortisol hormone hel psthe body
to regulate blood pressure and other heart
functions. It also helpsthe body to regulate the
use of fats, proteins, and carbohydrates. When
the body becomes stressed, cortisol production
increases.

Therelease of Cortisol leadsto the breakdown of
muscle proteins and the release of amino acids
into the bloodstream. Thesetravel to theliver and
are used there for an extra boost of energy. This
helps to feed the brain so that it will have more
energy.

Also, other body tissues begin using less glucose
for energy and begin to use fatty acids that the
cortisol releases as an energy source for the
muscles. This prepares the body to deal with the
stress that is being felt.

Adrenaline

One more stress hormone that is released by the
adrenal glands is adrenaline. Adrenaline does
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boost our body’senergy supply, regulate our heart
rate and blood pressure.

Adrenal Gland
Adrenal gland

ACTH

ACTH, or adrenocorticotropic hormone, is a
hormonethat isresponsiblefor triggering thefight

or flight response in several different body
systems so that they are better able to cope with
the upcoming stress. It also helps the body when
it is ready to return to a state of normalcy.

Conclusion

With the help of proper food and life-style, we
can improve our hormone level as well as
happinessin life. Growth hormone production
decreases as we age. With exercise and proper
sleep, the endogenous GH levels can be
maximized. With additional nutritional
supplementation, natural growth hormone
production can be increased and the mental and
physical side effect of aging can be slowed,
leading to amore productive lifestyle aswe age.

o
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Culture Content in School Education

Introduction

The National Education Policy 1986, envisaged
the enrichment of the culture content in education
inasmay manifestationsaspossible. Cultureisa
way of life of asociety, group or anation. Man
acquires culture or becomes cultured by being a
member of a society or a group and there are
various elements in the complex whole called
culture. Cultureincludes knowledge, belief, art,
ideals, morals, law, customs and any other
capabilities and habits acquired by man as a
member of society. Culture is spiritual
development of arace or anationinthefield of
mind, interests, conduct, thought, art, skillsand
civilization. The units of culture, which include
certain characteristics manners and practices of
agroup of people, formthe cultural pattern of a
society. A set of cultural traitsadopted by agroup
to meet itsneedsand ensureitssurvival constitute
its culture. In this sense, culture could be
associated with anation, town, village or tribe.

Culture means away of life. Thefood you est, the
clothes you wear, the language you speak in and
the God you pray, are all aspects of your culture.
In very simple terms, we can say that culture is
theway wethink and do things; it isalso the things
we have inherited as members of society. All the
achievements of human beings and groups can be
called culture. Often it is the higher achievements
of society, especiadly in the fields of art, music,
literature, architecture, sculpture, philosophy,
religion, and science that are seen are culture.
However, culture also includes the customs,
traditions, festivals, ways of living and one's
outlook on variousissuesin life.

O L.S. Asthana

Actually, the culture of a society is their
consciousness, theindividual consciousnessand
the soul consciousness of a man. This
consciousness, thisawareness of lifeisthe culture
of that society. The culture expresses itself in
every way of human life — cognitive (thinking
— ideas) affective (heart — feelings, emotions
and sentiments) and conative (hand — action)

Culture may be defined as the expression of our
nature in our modes of living and thinking, in our
literature, inreligion, in recreation and enjoyment.
It is ethical and idealistic. Culture has two
distinctive components, namely, material and non-
material. Material culture consists of objects that
are related to the material world like our dress,
food, and household goods. Non-material culture

refers to ideas, ideal s, thoughts and belief.

Culture is often mistaken as civilization while
these are two dimensions of the same process.
Culture denotes inner aspect of human life while
civilization is outer one; culture is ideation and
civilization is expression. In the first step of a
psychological process, an idea comes in human
mind and afterwards it is expressed in different
ways; so we can says that culture is life and
civilization is living. Every individual or asociety
lives according to its ideas and ideals. The
thoughts, experiences and performances by a
group of people, society or arace which are |eft
behind for the posterity is called heritage.

The culture we inherit from our previous
generation is called our cultural heritage. This
heritage exists at various levels. Humanity as a
whole hasinherited a culture which may be called
human heritage. A nation also inherits a culture
which may be termed as national cultural heritage.

O Prof. LS. Asthana, Retd. Principal and Ex-SEQO (Bharatiya Culture & Heritage), National Institute of Open School-
ing. Res.: A88 (GF-Back), Ashoka Enclave-2, Faridabad-121003 (Haryana), Mob.: 09560777074
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Bharatiya Culture

The principles which form the foundation of our
Cultural Heritage were established as the result
of observation, study and experiment. The basic
principle declared by Vedas, Upanishads and
other Bharatiya Scriptures is knowing “That”
which never changes and by knowing which
everything is known. It was the greatest science,
the science of soul, that became the national
characterigtic, the vitality found in the world of
thought aswell asin the physical world. Thisnot
only resolved all contradictions and differences,
it also embraced lifein all its aspects and formed
the basis on which social organization was
founded.

Bharat is one of the most ancient nations of the
world. Our ancestors developed a unique way of
life. The ideas about own self, the world around,
the goal of life and the supreme power which
created the entire universe have such adepth and
untiring flow that these have become immortal.
Theidess, ideals and values of life have touched
the core of human existence living with the nature
and leading anatural life. Our forefathers always
tried a refinement of their instinctive make-up.
This process of refinement led their efforts to an
advanced stage with the result that their life style
was quite unique in comparison to other nations
of that time like Greece, Egypt, Rome etc. Such
arefined understanding and away of lifeiscalled
Sanskriti or culture.

It is awell known fact that Bharat alone of the
several ancient nations has survived, preserved
and propagated her culture inspite of avery hard
struggle for existence. Greece, Rome and Egypt
havelost their entity although these countries exist
on the map of the world but due to the loss of the
characteristic life-style—culture, they do not
stand in theline of Bharat. Urdu poet Moh. Igbal
has expressed this fact in the following lines:

“FTIT e ¥ w9 e 13 wEv 9@
gr®l veT 8 fbe # ar f[rem ggr
g §id & [ sedl MAedl 78T g4
wieal ver & §¥HT IV ol §HvI/

Bharat'’s cultureisaliving one, rooted inaliving past
and based on undying spiritual foundation, which
inspiteof itsupsand downs, haskept thelamp of the
spirit burning. She survivesbecause of the eternal
valuesthat she has cherished and devel oped. They
arenot merely ethica valueswhich changefromtime
to time, not the values of theintellect, nor those of
physical existencewhich a so undergo change, but
spiritual values. Thesevaluesareperennid. Bharat
awayskept tothoseva ues, hed them d oft and sought
to express them in the life of her people, both
individua and collective,

Wefeed proud of our gloriousand very rich cultura
heritagewhichiswith usfromtimeimmemoria. The
work of rgjuvenating the ancient and life giving
features of our culture has assumed anew urgency
of paramount importance not only in our present
national context but dsointheinternational context.
Our cultura visonwhichfurnishesthetruebasisfor
love and harmony between man and man, man and
nature and embodiesacomplete philosophy of life,
needsto be effectively presented to the present day
world.

Today, our people are drifting under tall talk of
material progress. Nobody knows what we are
upto? Isthere anything that can be pointed out as
the essence of our own national life? Our way of
life, our system of education, our mode of
behaviour, our code of dress, our architecture, art,
music and all such elements of our national ethos
have undergone such an awful change that we do
not stop for amoment to think whether this abject
imitation of others is not a humiliation of our
national pride, a sign of losing our national
identity and drifting into intellectual davery?
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Preservation and Promotion of Culture

The preservation and propagation of culture has
been animportant function of education sincelong.
It was only the ancient system of education which
could retain and maintain Bharatiya Culturefrom
the time immemorial. However, our present
educational systemisnot ableto inculcate such
values of life which form the character and
integrated personality of our younger generation.
Our childrenareevidently far removed from having
any knowledge of our rich Cultural heritageandin
order to prevent the younger generation from
further drift, we must make an immediate
beginning of something substantial to enablethem
to imbibe the main aspects of the past heritage of
thisgreat land of ours.

Culture Content in School Education

Thereis something which has made our culture
everlasting and immortal, it has always been a
living present. These el ements ought to beincited
asideals, values, tenets, and characteristics of
Bharatiya life style. These are to be incul cated
in the minds and behaviour of our children.
Education hasto discharge thisimportant function
to keep the continuity of our agelong traditions.
These essential elements of our culture should
form the content of our school education. First
of all let usenlist these cultural elements—

(2) Spirituaity (2) Religion (3) Universality (4)
Unity inDiversity (5) Scientific temper (6) Theory
of action (7) Optimistic view of life(8) Lovefor
nature

Now, let usdiscussthese elementsin detail. These
are:

(1) Spirituality— Spirituality is the core of
Bharatiya Culture. Modern Science explores
the outer and visible world where as

spirituality isthestudy of manin depth. We
have devel oped a profound science of man
and hispossibilitiesasaresult of our scientific
investigationinthisfield. Itiscaled adhyatma
Vidya or atma vidya. In some other
languagesit is called as the science of rooh
(roohani ilm) science of spirit Or soul.

Study of manisaprofound scienceinitself. Our
sages have devoted a good deal of time and
energy tothe study of man. We seethewestern
countries of today highly developed. The
development has come primarily through the
study of external nature. Such a study gets
reflected in man also, because he livesin the
physical environment. But the study of man
and the science of possibilitiesis very much
neglected in the modern western culture,
compared to its study of external nature. Itis
that neglect that is being corrected by the
western people today.

Spirituality promotes unity. Spirituality ends
hostility, antagonism, clash of interestsand
divisionism in the society. It brings
integration, strength, solidarity. It opensthe
third eye of wisdom and enables usto reach
our inner, inexhaustible source of power and
purity that leads to strengthening of will.

The human mind leads man either into the
prison of petty desire or into the vastness of
spiritual opulence. It is wisdom based on the
knowledge of the self. This wisdom is the
most supreme gain that can be earned in life.
What greater gain can there be for man than
becoming aware of this self, himself knowing
himself.

The gist of spirituality is the immortality of
soul. Thisimmortal and unchanging element
is the only Truth. Truth is one and only one.
Wisemen speak of it in different ways. “(Ts

& faum: agemaefw)”




Spiritual awareness can be aroused among
students by the following measures — (a)
cleanliness (b) observance of silence (c)
prayer in any form (d) respect for elders (e)
lovefor fellow beings (f) positive thinking
(g) speaking truth (h) some inspiring
incidentsfrom life of the spiritual leaders.

(2) Religion— Religiously, itisconsidered that
each soul ispotentially divine. Thegoal isto
manifest thisdiversity within by controlling
nature, external and internal. This can be
done either by work or worship, or psychic
control, or philosophy— by one or more or
all of these— and befree. Thisisthewhole
of religion. Doctrines, dogmas, ritual's, books,
temples or other forms, are but secondary
details. Religion is not in books, nor in
theories, nor in dogmas, nor in talking, not
even inreasoning. It isbeing and becoming.
TSEliot talking about culture putsaremark
for Bharitiya Culture.

“The basis of culture is religious beliefs. It is
undeniably true that it is Christianity that
forms the basis of European culture, in the
same way that it is the pre-eminence of
Hinduism in India that gives to Indian culture
its special characteristics.”

Religion leads finally towards highest goal
of humanlife. Itisadynamicforce expressing
itself as an unfailing basis of continuous
advancement towards the human goa— God-
realization — through varied activitieson the
socia and other planes. Religion does not lie
in theories but in practice. There are so many
religions in our country. The educationists
often find it difficult to decide as to what
should be taught in the name of religion. As
matter of fact, it is not to be taught but
practiced through various activities.
The essentials of al religions are the same.
The language may show a difference in
expression, teachings of all the religions are
the same.

‘Swami Vivekanandasays—

“In religion lies vitality of India and so long
as the Hindu race do not forget the great
inheritance of their forefathers, there is no
power on earth to destroy them.”

— Complete works of swami Vivekananda Vol. p-32

We can teach the fundamental s of all religions
without any bias or prejudice as—
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(i) faith in Almighty — in any name (ii) love
for all beings (iii) speaking truths
(iv) maintaining peace (v) performing prayers.

A definition of dharma givenin Manu Smriti
in chap. vi verse 92, presents a code of
conduct inthe nameof dharma:

gia: &mr qHisedd anaff<a s/
ehfder acgumienl cord g4 Tevrg /|

— Hgwfd 6,92
Secular Outlook

The secular character of Indian culture is a
result of the intermingling of people
belonging to diverse cultura groups over a
long period of time. There have been instances
of occasional conflicts here and there, but by
and large, people have lived together
peacefully for centuries. The popular cultural
traditions of India are the best examples of
such cultural synthesis in which a large
number of people belonging to different
religiousgroups cometogether.

You are aware that there is a great variety of
thoughts and habits in our country. Among
such a variety, dominance of one particular
thought is not possible. You will recall that

Hindus, Mudlims, Chrigtians, Sikhs, Buddhists,
Jains, Parsees and Jews live in India.
The constitution declaresIndiato be asecular
country. Everyoneis free to profess, practise
and propagate any religion of hissher own
choice. The state has no religion of its own
and all religions are treated equally by the
state. No one is to be discriminated against
on the basis of religion. The people have, to a
large extent, developed a broad outlook and
they believe in the concept of live and let
others live.

(3) Universality— Bharatya culture is very
broad based. It is not confined upto the
boundaries of our land but has a universal
appeal. We have declared 9 dh I $H |
(Thewhole universeisour family). It covers
the modern teachings of international
understanding or brotherhood.

The concept of coexistence has not been
confined to the geographical and political
boundaries of the country only. Bharat hasa
universal outlook and it has been promoting
the message of peace and harmony to theentire
world. Our country has been raising astrong
voiceagainst racialismand colonialism. It has
protested against the formation of power
blocksintheworld. Infact, our country became
one of thefounder membersof the non-aligned
movement. We are, thus, committed to the
devel opment of other underdevel oped nations.
In thismanner, Bharat has been discharging
her responsibilities as a part of the world
fraternity and has been contributing to the
progress of theworld.

(4) Unity in Diversity— There existsvariety in
many aspects, dress, food habits methods of
worship, caste, etc. but thereisaunity inthe
name of Bharatiya. We all are Bharatiya.
This feeling of oneness is also a spiritual
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awakening for national integration. Thereis
asense of synthesis and integration. Itisa
binding force.

Indeed few cultures in the world have such
variety asthe Bharatiyaculture. A large number
of languages and dialects are spoken in our
country which hasled to the growth of agreat
variety of literature. People belonging to eight
great religions of the world coexist herein a
harmonious manner. Numerous styles of
architecture, sculpture and painting have
developed here. Different styles of music and
dance, both folk and classical, exist in the
country. So also are numerous festivals and
customs. Thisvariety hasled to the making of
the culture of Bharat a composite one on the
one hand and rich and beautiful on the other.

The intermingling of people has been steadily
taking place in the country over centuries. A
number of people of different racial stock, ethnic
backgrounds and religious beliefs have settled
down here. Let us not forget that the composite
and dynamic character of Bharatiyacultureisa
result of therich contributions of all thesediverse
cultural groups over along period of time. The
distinct features of our culture and its uniqueness
are our precious possession.

The composite nature of our cultureisreflected
in our music, dance forms, drama, art forms
like paintings and sculpture and architecture
of our monuments as well. Our literatures of
all the languages also reflect this composite
nature.

(5) Scientific Temper— Bharatiya Culture has
been developed on scientific foundation.
There were sages or saints called seers, (1)
who used to see the Truth lying behind every
existence and also every expression. They
tried to search out the cause of every action
and formulated the ideas in a very scientific
way. They made many inventions and

discoveriesinthefield of Science, Mathematics,
Astronomy, Astrology, Medicineetc. Thiswas
doneonly after keen observations of natureand
experiments.

(6) Theory of Action— (Karmvad) Our cultureis
based on action. Our ancestors were very
dynamic and progressive in their approach.
Action or (%H) was regarded as duty without
thinking of the result. In Geeta, Sri Krishna

Says:
HHOQGIEBIEd AT By HRTTT/
o FHBAeal d HIISEADHIU ] [2,/47 /|

(Your right istowork only but never tothefruit there
of. Let not thefruit of action beyour object, nor let
your attachment betoinaction.)

This is the teaching of selfless action. Goswami
Tulsidas also says about action and its natural
consequence—

& g Qv I |
ST o9 B 9 99 Bl drdr |

(7) Optimistic View of Life— The philosophy
of lifeinour country isvery optimistic. People
look at life beyond death. It isascientific law
that matter never dies, it smply changes the
form; on the other hand consciousness or soul
isimmortal. Therefore, it is established truth
that only the forms change never the
substance. This type of spiritual awareness
makes a man optimistic. Such an optimistic
man will feel ‘anand’ inlife. He will always
go ahead with amantra “@¥afa @vara”

(8) Love for Nature— Our ancestors lived with
nature. They followed thelawsof nature. They
had a love for nature. They tried to protect
nature. They found a moral system (%) in
theorigin of universe. They realized the same
consciousness in al beings and not only in
beings but in nature also. Today’ s problem of
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eco-imba ance may be solved by following this
attitude towards nature. It will encourage the
fedling of compassion and protection.

The Preambleto the Indian Constitution laid
emphasis on the following four universal
values-

JUSTICE, social economic and political;

LIBERTY of thought, expression, belief, faith
and worship;

EQUALITY of statusand of opportunity; and
to promote among them all; and

FRATERNITY assuring the dignity of the
individual and the unity and integrity of the
Nation.

Itis, therefore, felt very much desirable that
thereisan imperative need of giving cultural

orientation to theschool educationinour country
with aview to preserve and promote Bharatiya
culture.

Reference Books/Suggested Material
for further reading

IndiaHeritage and Culture— PR Rao

Bhartiya Sanskriti Ke Mool Tatva — Soti
VirendraChand

Our Culture—C. Rgjgopalachari
Foundationsof Indian Culture—KM Munshi
Thelndian Spirit—MP Pandit

Essential Features of Indian Culture — KM
Panikkar

New Light on Vedic India and Ancient
Civilization—Dr. NSRgaram
m

“What can India teach us?”’
Max Muller

“True, therearemany thingswhich Indiahasto learn fromus; but there
areother thingsand, in one sense, very important thingswhich wetoo
may learnfrom India. If | weretolook over thewholeworldtofind out
the country most richly endowed with al thewealth, power and beauty
that nature can bestow- in some partsavery paradise on earth—1 should
point to India. If | were asked under what sky the human mind hasmost
fully devel oped someof its choicest gifts, hasmost deeply pondered on
the greatest problemsof life, and hasfound solutionsto some of them
which will deservethe attention even of those who have studies Plato
and Kant—1 should pointto India. And if | wereto ask myself fromwhat
literature we, here in Europe, we who have been nurtured almost
exclusively on thethoughts of Greeksand Romans, and of one Semitic
race, the Jewish, may draw that correctivewhichismost wanted in order
tomakeour inner lifemore perfect, morecomprehensive, moreuniversa,
infact moretruly human, alifenot for thislifeonly but atransfigured and eternd life—again | should point
tolndia”

zw"‘" ¢
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Friedrich Max Miiller
(Dec. 6, 1823-Oct. 28, 1900)

Source: A. Lakshmanaswami Mudaliar
Education in India, 1960, Dadabhai Naoroji Memorial Lectures, Asia Publishing House
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Hear ‘TEA’st Congratulations!

ABSTRACT

Tea, the most common beverage known all over
the world, holds its position as the second most
consumed beverage after water in the world.
There surely must be something special about this
beverage that makes it so likeable among all.
Various researches have been done to find out
whether it is good or bad for our health. Tea
contains antioxidant properties that are said to
be beneficial in preventing heart related diseases
and cancers. This property is what makes it so
beneficial and likeable all over the world. Hence,
tea not just relaxes ones mind but is also good
for our heart.

“You drink tea, in the age of
\ Mocha and cappuccinos?
C’ monteaislong gone, take
something else...” “Hey no!
Tea is for older people...”.
WEel| these are some general responses every tea
drinker gets from one person or the other they
come across at some point of time.

As Raph Waldo Emerson states, ‘thereisagrest
deal of poetry and fine sentiment in a chest of
tea’. Being a tea drinker myself and presently
holding a cup of teain my hand, it makes meto
ponder, even though there are so many beverages
available today, why does Tea still holds its
position as the second largest beverage to be
consumed intheworld?' And not just intheworld,
asper the Teaboard of India, itisan indispensable
item of domestic consumption and is a maor

O Vidhi Sharma, Food Consultant (Family Nestle)
Res.: C4-D/68A, Janak Puri, New Delhi

3 Vidhi Sharma

beverage of India. More so, that it has also been
considered as one of the cheapest beverages
consumed in India.?Whether it iswhite tea, black
tea, green tea or oolong tea, the market for tea
consumers is never ending. What makes tea so
likeable? You travel anywhere across India, at
every corner or arailway station or a dhaba you
will find those chai-wallas at the tea stallswhere
people are relaxing and gossiping over their hot
cup of tea. And why move out, just look around
your next desk in your office, your colleague
won't start their work without sipping tea.

Brief Historical Background of Tea

As per Tea Board of India, we get the first
authentic reference to tea and tea drinking in
Chinainthefourth century A.D. Thefirst person
to drink teawas a man named, Shien Non, who
one day took hiswifeand children for mountain
climbing. During the climb, Shien Non Shei
became quite thirsty and while he was feeling
thirsty, aleaf drifted onto hisfoot. He picked this
leaf up and twisted the leaf with hisfingers. The
juice of the leaf went on to his fingers and he
tasted the juice with histongue. Thetaste of the
juicewas quite bitter, so Shien Non Shel felt that
this leaf could have medicinal properties and
could help quench thirst, when brewed. Thus,
according to legend, hewasthefirst individual
todrink tea.

The first written reference of tea made and
consumed appearedin 350A.D. Kuo P 0’ updated
an old Chinese dictionary to include the
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description of tea as “a beverage made from
boiled leaves.” Tea during this time was made of
leavesboiled in water with ginger, orange or other
produce added to it. Although, tea was mostly
consumed for medicinal purposes to treat
digestive and nervous conditions, people living
intheinterior part of China pressed teainto brick
“currency” to barter with other tribes. From 350
to 600 A.D., the demand for tea dramatically
increased and outstripped the supply of wild tea
trees. Farmers began to grow tea plants in the
Szechwan district, but soon tea cultivation had
spread throughout China.

In the western world, tea was brought first to the
notice of the Europeans in the mid of the 16th
century by Ramusio, the famous Venetian writer
on travels and voyages. The first public sale of
tea in England was conducted by one Thomas
Garway in 1657.

Journey to India

To describe the history of teacultivationin India,
around 1774 Warren Hastings sent a selection of
China seeds to George Bogle, the then British
emissary in Bhutan for planting the same in
Bhutan. But nothing seemed to have come out of
this experiment. In 1776, Sir Joseph Banks, the
great English Botanist, was asked to prepare a
series of notes and it was recommended by him
to undertake the cultivation of tea in India. In
1780, Robert Kyd experimented with tea
cultivation in India with seeds, the consignment
of which was stated to have arrived from China.
A few decades later, it was Robrt Bruce in 1823
discovered tea plants growing wild in Upper
Brahmaputra valley.

Some important tea growing regions
in India

InIndig, there arethree distinctly different tea
growing regions. These regions are

geographically separated, thereby producing three
entirely different teas, both in style and in taste/
flavor. Thethreeregionsare: Darjeeling (North-
Eastern India), Assam (far North-East India) and
Nilgiri (South India).

DARJEELING

A iHG
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Nestling in the foothills of the snow-
covered Himalayan range, Darjeeling
grows this exclusive tea at atitudes
ranging from 600 to 2,000 meters. The
cool and moist climate, the soil, the rainfall and
the sloping terrain al combineto give Darjeeling
its unique “Muscatel” flavor and exquisite
bouquet. The combination of natural factors that
gives Darjedling tea its unique distinction is not
found anywhere else in the world, hence, this
finest and most delicately flavored of all teas has,
over the years, acquired such reputation as
“Champagneenjoysamongst wine’

ASSAM

W The land of the Tiger and the one-
.&h horned Rhino. The land through
xm which the mighty river, the

——  Brahmaputra, winds its majestic
course. Assam - rich in nature’s bounty and a
rainfall ranging from 100 to 150 inches per year -
abounty that ensures avery specia place for the
teasgrown here. Theseteasarereferred to simply
as“Assam” and offer rich, full-bodied, bright tea
liquor. For those who favour abright, strong cup
of tea, Assam is “your cup of tea.” Assam is the
single largest contiguous tea growing areain the
world.

NILGIRI
TheBlueMountainsor theNilgirisare
situated in South India. They are a

@ picturesque range of undulating hilly

landscapes where tea is grown at elevations
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ranging from 1,000 meters to 2,500 meters.
Rainfall varies from 60 inches to 90 inches
annually. These conditionsfavour thefine, el egant
flavour and brisk liquor of Nilgiri teas. The
combination of fragrance and briskness makes
Nilgiri atruly unique tea, the like of which can
be found nowhere elsein the world. If you like a
fragrant tea with good body and superlative
flavour, Nilgiri should betheonefor you.

Apart from the above three distinct tea growing
regions, teais also grown in Kerala, Karnataka,
Himachal Pradesh, Uttaranchal, Sikkim, Orissa,
Bihar, Arunachal Pradesh, Tripura, Manipur,
Nagaland, Mizoram & Meghalaya and in the
adjacent plain areas of Dooars and Terai of West
Bengal.

Some Research Studies

There have been a number of researches
conducted to find out the benefits and harms of
tea consumption. Though the studies give varied
results, itisbelieved that the good points areway
more satisfying than anything for the tea-lovers.
Studies have shown that teaisasgood asdrinking
plenty of water but also has added health benefits
such asthe protection against heart disease and
cancers. According to some researchers in the
Netherlands, drinking coffee or teain moderation
reduces the risk of developing heart disease.
Drinking more than six cups of tea per day was
associated with a 36 per cent lower risk of heart
disease compared to those who drank less than
one cup of tea per day.®In yet another study
conducted in China, it wasfound that continuous
consumption of teamay reducetherisk of ischemic
stroke and therisk can be further reduced by long-
term and higher-dose teaexposure, especially for
greenteaand oolong tea. The study also suggested
that its consumption should be encouraged, inthe
meantime, becauseof the potential benefit in stroke
prevention.*

Medicina vaues and health aspects of Tea are
being increasingly reported and documented in
research papers now a days. The various
properties of tea as a health drink are being
discussed in different forums (symposia,
workshop etc.) and being considered important
for future in the context of identification of
research projects in tea. In the recent past,
National Tea Research Foundation (NTRF) has
funded various projects in the areas of tea and
human health to different nationally acclaimed
research institutes. Some of the projects were
successfully completed and some are being
continued asongoing.

Effects of Tea extracts and chemical compounds
in preventing human disease like Cardiac
problems, Cancer, Bone degeneration and Gastric
disorder etc. are well known. Black tea, the most
widely consumed beverage, is a source of
compound with antioxidative, antimicrobial,
antimutageni ¢ and anti carceinogenic properties.

In a study on the medicinal properties of tearoot
extracts and its active constituents conducted by
one of the famous institute of Kolkata (I11CB)
stated that triterpinoid saponins in tea root
possesses strong activity against human
lymphoma and leukemic cells. The findings also
suggest that the cytotoxic effect and apoptosis
inducing capacity of tea root extract reflects its
importance as potential chemo preventive agent
and its use in cancer therapy in future.

In another study chemo preventive efficacy of
black teawasinvestigated by scientist from Tata
Memorial Centre, Mumbai. It isevident fromthe
study that black tea derived polymeric
polyphenols retain the beneficial effect of
monomeric green teapolyphenols. The study also
supportstheview that use of dietary supplements
offers a better chemo preventive strategy.
Antioxidant potential of black tea on prostate
cancer wasinvestigated by Indian Toxicological
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Research Ingtitute, Lucknow. This study opens
new avenue and noble perspective in cancer
chemo prevention. The data generated from the
study also imply that antioxidant enzymes can be
used for studies on prevention different types of
cancer.

Tea and Health

But the question still arises, what makes tea so
specia? Of course, for those who loveit, they do
not need ajustification anyways, but yes; just to
have a scientific bend, the answer is ‘Anti-
oxidants - one of the key components of tea that
makes it so healthy or rather | should quote as
‘Powerful’. Teaisfull of antioxidants! And what
better name to give them as the ‘ Super-hereos'.
Why did | call them as super-heroes? Well, not
so long ago, | learnt it somewhere that oxidation
isaregular process that takes place in our body.
And the damage caused to the cells leads to what
wecall ageing and eventually death! Here, | would
like to add that oxidation is a normal process,
however it gets accelerated by some external
agents like pollution, alcohol and smoking;
producing the bi-product called ‘Free -radicals
(yes, the evil force). These super-heroes help our
body to get rid of these evils. How? The free
radical is a charged atom and in order to get
stabilized, it looks to steal an electron from on e
of our cells only. And our super-heroes are
generous enough to offer their own electrons to
the free radicals, thus sparing us of the cellular
damage. But in course of doing so, they loose an
electron every time they donate it. That's the
reason why we must continuously supply our
body with these antioxidants.® In the case of a
heart disease, antioxidants in tea may prevent
death from second heart attack by helping blood
vessels relax, thereby alowing blood to flow
through more easily; potentially lowering blood
pressure and reducing stress on the heart.

Hmm, asimple beverage and so beneficial! When
teawas originated, who knew that acup of teawould
do so much morethanjust relaxing you. It can soothe
youinsolitudeand bring joy of companionship. It
can giveyou that 'get-up-and-start-your-day-right
attitude' or even relax you from those hectic
schedules. Moreover, the prevention from heart
diseasesisjust one of the benefitsof drinking tea.
Theothersincludereducing hypertension, prevention
from cancers, lowering cholesterol levels, reducing
blood clotsand boosting immunity.

Some Tea Grades in India

India tea, whether grown in the foothills of the
Himalayas in Darjeeling, in the plains of Assam
or in the blue mountains of the Nilgiris, is
available to you in a wide variety. Teas are
essentially of three grades— | eaf, broken and dust.
In each of these main grades, the tea is further
classified according to size and final grades
generally bear fancy names.

Leaf Grades

Orange Pekoe (O.P) — Thisconsistsof long, thin
and wiry leaves containing tip or bud leaf. The
liquors are generally light or pale in colour but
arehighly flavoury when infused from high grown
teas.

Pekoe (P)- Theleavesaredightly shorter and not
so wiry as those of O.P. The liquors, however,
have more colour and the teas brew quicker than
O.P.

Broken Grades

Broken Orange Pekoe (B.O.P) — These are
smaller than any leaf grades and usually contain
tips. The liquors have good colour and strength.

Fannings or Pekoe Fannings —Thesearesmaller
than B.O.P. and are quick brewing and give good
colour liquors.
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Dusts

Thesearesmdler particlesof teg, and arevery useful
for quick brewing. Theliquor produced have both
strength and colour. Dustsare extensively used for

catering purpose.
Indian Speciality Teas

Black tea: These teas are fermented and fired to
bring out the inherent taste, flavour and aroma.
Theteathat is so popular throughout theworld is
available everywhere in India

Instant Teas: India has modern manufacturing
units, where instant tea is produced mainly for
exports.

Green Teas: Green leaf is steamed or roasted as
soon as possible after it is plucked, to halt
fermentation. Research shows that green teas
contain antioxidants which are good for health.
Green teas from Darjeeling and Kangra are
popular worldwide.

Oolong Teas: Thisis a semi-fermented or semi-
oxidised tea. The time of picking being crucia
for Oolong tea— the leaves should be neither too
young nor too mature. Soon after plucking, the
leaves are alowed to wilt in direct sunlight or
dried with warm air to remove moisture and then
rolled. After oxidisation, the leaves turn reddish
brown and adds to fragrance.

Bio-dynamic Teas: A holistic approach based on
the lunar calendar, is used to make bio-dynamic
teas. Fresh spring water, natural fertilizers, even
herbs like oak bark, yarrow, chamomile, valerian
etc. are put to use.

White Teas. The new budsare plucked beforethey
open, then withered to alow the natural moisture
to evaporate. Sun dried and unfermented, these
teasare silvery in appearance and give apale and
straw coloured liquor.

Flavoured teas: Flavoured teas are gaining
popularity in the west. India too manufactures
flavoured teasfor the export market.

Teaissurely your best companion. | amjust about
to finish my cup of teaand with thisnote | would
like to take this opportunity to give my
Hear‘Tea’st Congratulations! al the tea lovers
who made such a wise choice in choosing tea as
their beverage that not only relaxes their mind,
but also does alot of good for their heart !

And | suggest you not to wait any longer, brew it
up, sip and savor your cup of tea.

A tea can excite you when you frown;
And at the same time calm you and cool you down
When you want it, you’ll find it in every town;
Grab your cup of tea, don'’t just look around !
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Ischemic stroke - A stroke occurs when blood flow is
interrupted to part of the brain.
Without blood to supply oxygen and
nutrients and to remove waste
products, brain cells quickly begin

to die.

Anti oxidants - A chemical compound or substance

that inhibits oxidation.

Free radicals - An atom or group of atoms that has
at least one unpaired electron and
is therefore unstable and highly
reactive. Can damage cells and are
believed to accelerate the
progression of cancer,
cardiovascular disease, and age-

related diseases )
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CONSTITUTION OF INDIA

WE THE PEOPLE OF INDIA, having solemnly resolved to constitute India
intoaSOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC
and to secure to all its citizens:

JUSTICE, social, economic and political:

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of statusand of opportunity; and to promote among them all
FRATERNITY assuring thedignity of theindividua and theunity and
integrity of the Nation;

In our constituent assembly thistwenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS
CONSTITUTION.
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Constitution of India
Chapter IVA
Fundamental Duties of Citizens
Article S1A

Fundamental Duties - It shall be duty of every citizen of India-

(a)

(b)
(©)
(d)
(e)

®
(2

(h)
(1)
W)

to abide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

to cherish and follow the noble ideas which inspired our national struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes, rivers, wild life and to have
compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and reform;
to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement.
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