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O ENGLISH SECTION O

“The way to win an atomic war is to make

certain it never starts”.
OMAR NELSON BRADLEY

INTRODUCTION

ARUNDHATI ROY - the last year's
Booker Prize winner has said, “There is noth-
ing new or original left to be said about nu-
clear weapons”. “So let's speak our second-
hand lines in this sad second-hand play”. Well
so be it, for first, second or third hand, these
are words that must be written, spoken
shouted at by most of us.

6th August and 9th August, 1945, the dates -

when nuclear weapons were first used, have
shocked the whole world. But the story of
these unbelievable, man-made disasters still
continues. Nuclear explosions have not come
to an end, instead have taken place at differ-
ent places on different times. Inspite of its dis-
astrous effect the layman is curious about the
working of the nuclear weapons.

PRINCIPLE OF THE BOMB

We can classify nuclear weapons into the
following two categories :

(1) Fission Type Weapons; and

(2) Thermonuclear Weapons.
1. FISSION TYPE WEAPONS

Fission means splitting up of the nucleus
of an atom of a heay element. Fission Weap-
ons get their destructive power from the fis-

NUCLEAR EXPLOSION

Tanmay Dharmadhikari
XIScience

(Science Association Eassy Competition
First Pirze, Jr. College)

sion of atomic nuclei. Only three kinds of at-
oms are known to be suitable for such weap-
ons. They are of Uranium - U-235 and U-238
and of the Plutontum isotope Pu-239.

Nuclear fission occurs when a neutron
strikes the nucleus of the Uranium or Pluto-
nium atom. When the nucleus splits, a small
amount of its matter is transformed into a large
amount of energy according to Einstein's
equation-

E = MC?
Here, E is Energy released
M is loss of mass

and Cis speed atlight in vacuum. In ad-
dition, two or three additional neutrons are
released. These neutrons then split other nu-
cleus. If this process continues, a self-sustain-
ing chain reaction forms in which each split
nucleus provides the means of splitting other
nuclei. Such a chain reaction should occur for
a fission explosion to take place. '

The formation of a self sustaining chain
reaction requires a certain minimum mass of
fissionable material. This mass is called Criti-
cal Mass.-A mass too small to self-support a
chain reaction is called sub-critical mass.

Fission weapons use two methods to cre-
ate critical mass.

(a) Gun type method.

(b) Implosion type method.

1E i
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In the gun-type method two sub-critical
pieces of material are placed in adevice simi-
lar to an a1 "Yery gun. One of the pieces rests

“at one end of the barrel. The other piece is
put at some distance from the first piece, with
a powerful conventional explosive packed
behind it. The barrel is sealed at both ends.
When the weapon's fuse ts triggered, the con-
ventional explosive propels the second
subcritical mass at a very high speed into the
first. The resulting combined mass immedi-
ately becomes supercritical causing a rapid,
self-supporting chain-reaction and thus a nu-
clear explosion. The U. 8. used this on Hiro-
shima (6th Aug., 1945).

In the implosion method a subceritical mass
1s made supercritical by compressing it into a
smaller volume, The subcritical mass which
18 small in volume and is ball shaped, 1s placed
in the centre of the weapon. The mass 1s sur-
rounded by a spherical arrangement of con-
ventional explosives. When the weapon 1s
triggered the conventional explosives go off
at the same time. The explosions compress
the mass into a high-density super-critical
mass, A self-sustaining chain reaction then
takes place and the explosion occurs. The U.
S. used an implosion bomb at Nagasaki on
Oth August, 19435.

2. THERMONUCLEAR WEAPONS

Fusion means combining of the atomic
nuclei. Thermonuclear weapons get thetr
power {rom the fusion of atomic nuclei under
intense heat, The nuclei fused in these weap-
ons are of the hydrogen isotopes deuterium
("H) and tritium (*H).

Fusion reactions require femperature equal
to or greater than 27,000,000"F or
15.000,000"°C. The only practical way to
achicve this temperature is by means of fis-
sion explosions. Thus thermonuclear explo-
sions are triggered by an implosion type fis-
sion device. When the fission device explodes,

it also releases neutrons that bombard a com-
pound inside the weapon. This compound,
called lithium-6 deuteride consists of
cleuterium and lithium-6 an isotope of ele-
ment lithium. When struck by released neu-
trons, the lithium-6 forms helium and tritium,
Then, pairs of triticum nuclet pairs of deute-
rium nuclei and pairs of one tritium nucleus
and one deuterium nucleus each fuse to form
helium nuclei. A small amount of matter from
each deuterium and tritium nucleus is con-
verted into a large amount of energy and a
thermonuclear explosion occurs. The yield of
this weapon can be increased by surrounding
the lithium-6 deuteride with a blanket of U-
238. The U-238 undergoes fissioning in the
course of hydrogen exploston.

HISTORY

The use of nuclear weapons dates back to
6th August, 1945. During the World War II.
Japan attacked and destroyed Pearl Harbour,
an American naval base in the Pacific. Hence,
enraged, the Americans waged war against
Japan. The Americans used two nuclear
bombs against Japan. The first was used on
6th August, 1945 to devastate Hiroshima. The
second bomb was used on 9th August, 1945
to rout the city of Nagasaki.

At the time of explosion the population of
Hiroshima was 4,00,000. Out of these
1,40,000 died by the end of 1945. People con-
tinue to die due to radiation even today. Due
to the bomb 2,002,118 were killed till 1998.
Out of the 76,000 buildings in the city 70,000
were totally destroyed.

Now, many countries have the nuclear
power and if all were to be used the whole
world would be destroyed and left into ruins.

U. S., Russia, France, England, China are
the major nuclear countries with India and Pa-
Kistan just joining them.

1tuo 1l
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INDIAN NUCLEAR TESTS

India had conducted its first nuclear tests
in May 1974 at Pokhran in Rajasthan. Now,
recently Indian scientists have struck again
on the 11th and 13th May 1998 by conduct-
ing more nuclear tests successfully. These
tests too were conducted at Pokhran and so
are called Pokhran-II with first test now called
the Pokhran-1.

But, there is a vast qualitative difference
between Pokhran -I and Pokhran -II. Pokhran-
I was designed as a PNE ( Peaceful Nuclear
Explosion), while Pokhran-II was designed
and executed successfully as a weapons's pro-
gramme part. Pokhran-II, as Pokhran-I was a
top secret programming with only those work-
ing on it and the Prime Minister knowing
about it. With the tests on May 11th and 13th
1998 India's nuclear weapons programme
come out of the closet.

The Pokhran-I tests, on 18th May, 1974
has shown the world India's nuclear capability.
It used 6 to 7 Kg. of Plutonium (Pu) and pro-
duced 12 Kt. (Kilotons) of energy.

The Pokhran-II tests, on 11th and 13th
May, 1998, togetherly called the Shakti'98
campaign comprised of 5 tests. The first three
tests on 11th May comprised of two fission
bombs, one with a subkiloton yield and one
in the Pokhran-I category and one thermonu-
clear bomb ( known as the Hydrogen bomb
in popular parlance). The subsequent tests of
13th May comprised of two more subkiloton
fission bombs and thus the planned series of
tests was completed successfully.

Higher yields are obtained from the bomb
by increasing the fissile material. Yields
higher than 50 kt. can make the fission weap-
ons very heavy. Hence, the so-called boosted
fission device was used. Deuterium (D) and

Tritium(T), the two heavier isotopes of Hy-
drogen are found to be the best for this.

However, Tritium is costly. So a much sim-
pler method using solid fuel in the form of
Lithium Deutericle (LiD) 1s used to produce
Tritium in most of the current fission designs.
Pokhran-11 has used LiD in liquid form in the
thermonuclear device. :

THE COMPLETION OF
POKHRAN -1

After the Pokhran-1 tests and the defeat of
Indira Gandhi in the 1977 elections, the new
Prime Minister Morarji Desai was not too
keen to sharpen the option of nuclear weapon.
Meanwhile the atomic energy scientists were
ready with the boosted fission device. It used
high temperatures produced by a regular atom
bomb to fuse with heavier atoms of Hydro-
gen and boost yields of energy 10 folds.

The real problem of India was that it could
not build atom bombs which fitted into an air-
craft bomb pod. The 1974 device was so
heavy that only a transport vehicle could de-
liverit.

Finally India's two gigantic scientific es-
tablishments synergised their strengths and the
results started paying off. By 1989 India had
the ability to use combat aircrafts for nuclear
weapon. Till the 1995 tests major changes
were made in the design of the borb, its
weight was reduced and the yield increased
considerably. These two giant scientific es-
tablishment were :

(1) The DRDO ( Defence Research and
Development Organisation).
(2) The DAE ( Department of Atomic

Energy).
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Abdul Kalam gave a simple equation
namely, Nuclear Technology + Defence Tech-
nology .

= Nuclear Weapon Technology and Sys-
terns.

Two days before the May 11 tests scien-
tists and engineers descended into one of the
shafts to carry out routine checks. Each of the
five nuclear devices was a challenge in terms
of design and construction. It involved ex-
tremely tricky high pressure Physics with pre-
cision engineering. Exploding Hydrogen
bomb had a problern at Pokhran. Because of
the villages nearby, the maximum amount of
energy they could safely detonate was 45 kt.
So they made precise computer calculations
on the amount of material to be used and the
depth at which 1t should be buried to prevent
radioactivity rising to the surface. On May 11,
by afternoon the wind had fallen silent over
Pokhran. At 3. 45 p.m. the timer detonated
three devices around 200 m to 300 m deep in
earth. The heat generated was equivalent to a

million Y C, as hot as the temperature on the

sun. Instantly rocks weighing around 1000
tonnes vapourized. The shock waves from the
blast lifted a mound of earth of the size of a
foot ball field by several metres. The earth
began to rock with quake like force. The hun-
dreds of Jawans watching the explosion from
a sufe distance broke off in a spontaneous
shout of “Bharat Mata Kee Jay”. All the sen-
ior scientist hugged each other. They said, *“We
have done our job perfectly.”
CONSEQUENCES

The consequences of nuclear explosion are
disastrous. It kills about a lakh of people on
the spot, If the bomb is the smallest possible
then it devastates a whole batallion of Army.

It also results in loss of property. It completely
routes the place at which it is dropped. Most

of the buildings are transformed to dust. One
megaton explosion is required to wipe out the
largest city in the world. The potential burn-
out areas could be as large as 1000 sq. km.
These are just the immediate effects.

In the long term, it also affects the future
generations. The bomb leaves back tonnes of
radioactive material and radioactive rays in
the atmosphere. These rays pass through a
human being and kill all the cells in that part.
The radioactive material falls on plants and
enters the food chain. It reacts with the chro-
mosomes in the body leading to genetic mu-
tations. The people in Japan still give birth to
deformed babies.

Today, after India conducted nuclear ex-
plosions, in the international arena, we have
to face impact of economic sanctions and there
will be considerable compromise in various
socio-economic programmes. Before the dust

-of the tests could have settled on the Thar

desert, the 'developed’ world had jumped to
its feet imposing sanctions on India. The im-
mediate impact of this was evinced in the stock
market as the SENSES plummatted by over
240 points in two days. The U. S., Japan,
China, and many others have imposed eco-
nomic sanctions but Germany has proved to
be a friend indeed by being a friend in need in
this crisis she has strongly opposed the sanc-
tions. The world Bank has post-poned loans
to India. This has adversely affected the de-
velopment in the country. The economic sanc-
tions will definitely contribute towards infla-
tion and higher interest rates.

CONCLUSION

The ideas for a new weapon system de-
rived not from the military but from the sci-
entists and technologists. The jet engine, the
radar magnetum and the inertial guyers to
guide missiles were designed by pure scien-
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tists. The world today 1s thus ruled by scien-
tists and technologists.

Making an atom bomb has been regarded
as the index of a country's technological
progress, especially if the entire effort is ac-
knowledged as largely indigenous. Although
the plutonium core used in the bomb has the
size of a tennis ball, to extract and machine it
to that size requires an engenius combinatjon
of Physics, Chemistry and the most sophisti-
cated engineering techniques. Then to deliver
the bomb accurately of the target with required
results of energy needs a great computational
expertize apart from precision mechanics.

Just seven countries in the world viz. U.S.,
England, France, Russia, China, India and
Pakistan have nuclear weapons. These nuclear
weapons if used by these countries can dev-
astate the world totally.

Ever since India has conducted nuclear
explosions a debate has raged across the
country as to whether they were necessary. In
a democracy like ours there will always be
divided opinions. However in one area there
has been unanimity; that the tests have been a
triumph for Indian science and technology.
While our industrial products are not known
for their quality, a group of scientists have
proved that in a high technology area requir-
ing great precision and knowledge, they can
be successful. The nuclear tests have also been
a fine example that in an age in which every-
one wants to be an individual 'shehnai play-
ers', we can still work as an ‘orchestra’ when
the need be. I say this because scientists from
DRDO and DAE came together in a joint ven-
ture,

Real power and strength will come only
when we can fulfil basic needs like food,
health, education, housing of all our people.
The collapse of former U. S. S. R. despite of

its vast nuclear power is testimony to the im-
potence of nuclear power without economic
strength. We ghould leam the right lesson from
this. '

On June 18, 1998 a meeting was held near
Pokhran. This was also attended by Japanese
citizens some of whom had personal experi-
enced the tragedy of nuclear explosion in Hi-
roshima and Nagasaki. The following resolu-
tions were passed unanimously :

(1) All nuclear weapons should be
destroyed at once all over the world.

(2) The Government should not take any
decision regarding nuclear energy without
consulting the citizens of India. -

(3) There should be no nuclear tests all
over the world.
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Nuclear energy is the most powerful
energy. It is also called atomic energy. It
produces the tremendous heat and light of the
sun and the shattering blast of nuclear
weapons. Scientists have found many uses of
this energy like producing electricity. But they
do not yet have the ability to make full use of
nuclear power because nuclear energy has not
fully developed. The first atomic bomb was
exploded in the desert near Alamogordo in
the United States on July 16, 1945, Tempera-
ture at the centre of the blast about equalled
that at the sun's centre. Then in August 1945,
U.S.A. planes dropped atomic bombs on Hi-
roshima and Nagasaki, the two cities in Ja-
pan.

Since 1945 peaceful uses of nuclear
energy have been developed. The public un-
derstood that the ‘nuclear energy’ could be
used for human betterment as well as for war.
The nuclear energy programume was launched
with wide-spread publicity because of pub-
lic enthusiasm and support. Engineers have
mvented devices called "nuclear reactors’ to
produce and control nuclear energy. But in-
stead of using such fucls as coal or oil, al-
most atl reactors use uranium. The uranium
fission makesats nuclei split in two, releas-
ing energy largely in the form of heat. The
chain reaction accelerates very rapidly and ex-
plosion will occur soon. The result 15 an
atomic bomb.

In a nuclear reactor, the heat energy from
the fission is used to boil water and create

AFTER EFFECTS OF
NUCLEAR EXPLOSION ON LIVING ORGANISMS
‘ Madhavi Taware
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steam. The hot steam 1s used to drive a tur-
bine to produce 'electricity’. The fission that
produces nuclear energy is valuable because
it releases particles and rays called *Nuclear
Radiation’ that is used in medicine, industry
and science. However nuclear radiation can
be extremely dangerous. Exposure to dam-
age amounts of radiation can result in a con-
dition called radiation sickness. If human be-
ings are exploded to a dose of between 100 to
250 rads, they will develop fatigue, nausea.
vomitting, diarthea and some loss of hairs,
Most of them can recover completely from
the immediate illness. The symptoms may go
away almost completely for a time. But be-
ginning about 3 wecks after the exposure the
symptoms will return. The radiation impairs
bone-marrow function. Bone marrow 1s es-
sential for producing materials needed by the
body to fight infection and stop bleeding. The
severe diarrhea, dehydration and infection
leads to death.

There is overwhehning evidence that ex-
posure to radiation increases the incidence of
cancer. After the atomic attacks on Hiroshima
and Nagasaki many of survivors died of leu-
kaemia. In more recent times, a large number
of these survivors have died of other forms of
cancer. Radiation may not only aftect individu-
als alive at present but may endanger tuture
eenerations as well. If the genctic materials
in the sperm cells of a male or the cgg cells of
a female are altered, infants may be born de-
formed.
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Radiaton is an invisible pollutant that can
be highly dangerous. Nuclear radiation comes
from radioactive substance including waste
from nuclear weapons testing and from nu-
clear power plants. Small amounts of elec-
tromagnetic devices including computers,
lasers, microwave ovens, televisions and x-
ray machines. Scientists have not determined
exactly what effects small amounts of radia-
tion have on people. But exposure to large
amounts can cause cancer and harmful
changes in reproductive cells. International
agreements ban most testing of nuclear weap-
ons in the atmosphere. Such regulations have
helped to eliminate the major sources of
radiations. However the amounts of
radioactive waste 1s steadily increasing.
Scientists are studying ways to dispose of
these wasteges safely and permanently.

Nuclear fusion occurs when two light
weight nuclei unite and form a heavier nu-
cleus. The nucleus of deuterium and tritium
unite and form a helium nucleus. This proc-
ess releases energy and a neutron. Repeated
many times, fusion creates the energy of the
sun and the hydrogen bomb.

An ordinary power reactor cannot explode
like an atomic bomb. Only on super critical
mass of plutonium-239 or of greatly enriched
uranium-235 can cause such an explosion.
The radioactive materials give off radiation
in the form of alpha, beta and gamma rays. A
break in a reactor water pipe could have seri-
ous consequences if it results in a loss of
coolent. After a reactor has been shut down
the radiocative materials remaning in the re-
actor core can become so hot without suffi-
cient coolent that the core melts. This condi-
tion called meltdown, could result in the re-
lease of dangerous amount of radiation. Small
amounts, plutonium can cause cancer or ge-

netic damage in humans, larger amounts can
cause radiation sickness and death. Safe dis-
posal of these wasteges is one of the prob-
lems involved in nuclear power roduction.
The successful start of the nuclear power in-
dustry has convinced world leaders of the need
for international co-operation in the field. In
1957 the United Nations Organization has
established the International Atomic Energy
Agency to promote the peaceful uses of nu-
clear energy. Many critics of nuclear pro-
grammes charged that the governments over-
looked various safety risks at nuclear plants
to promote nuclear power development. But
now this altitude has been changed.

The biological shield consists of thick con-
crete blocks that surround the pressure ves-
sel. The shild protects people from radiation-
exposure concrete absorbs the gamma rays
and neutrons.

Nuclear explosive devices can have a wide
variety of yields. Some older bombs had
yielded about 20 megatons. Today, because
of the higer accuracy of missiles most nuclear
devices have yielded of less than 1 megaton.

The effects that a nuclear explosion has
on people, buildings and the environment can
vary greatly depending on number of factors.
These factors include weather, rain and the
point of explosion in relation to the earth's
surface and the weapon's yield. The weapon's
explosion would produce four basic effects;
viz.

(1) A blast wave

(2) Thermal radiation

(3) Initial nuclear radiation

(4) Residual nuclear radiation.
Blast Wave

The explosion begins with the infection of
a fire-ball which consists of a cloud of a dust
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or extermely hot gases under very high pres-
sure. Ground-zero is the point on the ground
below the point where the explosion in the
air occurs. The blast wave causes most of the
damage that results from the explosion. One
megaton explosion can produce enough
overpressure to destroy most buildings within
1.6 km. of ground-zero. The blast wave also
is accompanied by strong winds. The blast
wave and wind probably would kill the ma-
Jority of people within 5 km of ground-zero
and many other people within 10 km. of
ground-zero would be injured.

Thermal Radiation

It consists of ultraviolet, visible and infra-
red radiation given off by the fire-ball. The
ultraviolet radiation is rapidly absorbed by
particles in the air and so 1t does little harm.
The visible and infra-red radiation can cause
eye injuries as well as skin burns, called ‘flash
bumnes’. Between 20 to 30% of deaths at
riiroshima and Nagasaki resulted from flash
ourns. The burning of flamable materials can
fead to large fires. Some scientist said that in
anuclear war, the smoke from such fire would
absorb enough sunligh to lower the
tempreture as much of the earth's surface for
several months. The low temperature would
result in wide spread crop-failure and fam-
ine. A person can be shielded from the direct
effects of thermal radiation by such solid, non-
transperant objects as walls, buildings, trees
etc. In addition, bright colour-clothing which
reflects heat, can be of help to protect a per-
son from flash burns. Thus the radiation would
char but not completely burn heavy fabric and
thick pieces of plastic.

Initial Nuclear Radiation

It is given off within the first minute after
the explosion. It consists of neutrons and
gamma-rays. The neutorns and some of the

gamma-rays are emitted from fire-ball, the
rest of the gamma-rays have given oft by huge
mushroom-shaped cloude of radioactive
materiali.e. formed by the explosion. Nuclear
radiation can cause swelling and destruction
of human cells and prevent normal cell
replacement. Large dose of radiation can
cause death.

Residiual Nuclear Radiation

Itis given off later than 1 minute after the
explosion. Residual radiation c¢reated by
fusion consist of gamma-rays and beta parti-
cles. It strikes particles of rock, soil, water
and other materials that make up the mush-
room-shaped cloud. As a result these parti-
cles become radioactive. The closer and ex-
ploston occur to the earth's surface. The more
particles fall back to earth called fall-out. Early
fall-out consists of heavier particles that reach
the ground during first 24 hours after explo-
sion. Early fall-out is highly radioactive and
will kill or severely damage living things.
Delayed fall-out reaches the ground from 24
hours to number of years after the explosion.
It consists of tiny often invisible particles.
Delayed fall-out causes only long-term radia-
tion and damage to living things. This dam-
age can be serious for certain individuals.

Heat would build up very rapidly in about
45° Centigrade temperature in the reactor core
would rise to 1480 Centigrade. At this
temperature water left in the reactor core
would react with materials in fuel rod to pro-
duce hydrogen gas. When hydrogen depressed
in aid, the mixture is violently explosive. If
all coeling systems are failed in aobut *2 an
hours, the temperature would rise until fuel
rods melt. The concentrated mass of melted
fuel will grow even hotter. Within few hours
the concrete shell surrounding a reactor core
will be broken in tons of white hot
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radioactive material which melts into the

ground. This series of events is called China,

Syndrom meaning that molten mass 1s mov-
ing towards the other side of the globe. The
waste of nuclear reactor is emitted harmful
radiation for many of years since it is impos-
sible to destroy them. eg. Plutonium is one of
the dead list poisons known. Millianth of a
gram is likely eventually to cause lung and
bone cancer. Plutontum does not occur natu-
rally on earth. All this material on our planet
has been manufactured either in nuclear re-
actors or in development of weapons pro-
gramme. All these disposal of radioactive
waste are stored in the sendiments under the
ocean floor, under the Antarctic ice cap or
even blasted out to space. There are two ways
in which the waste could be wasted from a
sealed strong-place in a deep mine. It could
be physically exposed (by geologically or by
human activities) or it could be carried out by
ground water. The risks of damage to the host
rock by the evolved heat of errosion by steams
or glaciers of transport by ground-water.
‘Raiolysis’ which is a chemical change pro-
duced by radiation in other words the radio-
activity in the core chemically decomposed
the water and produce hydrogen and the
chemical reaction of water with metals also
~ produced hydrogen. Mixtures of hydrogen
with air are explosive and such production of
hydrogen introduces a new danger.

Rulling of international commission on
radiation protection also has adopted in USA
by the Nuclear Radiatory Commission
(N.R.C). By various individuals who have
sued damges related to cancer they claim
where caused by excessive explosure to ra-
diation. Some of these claims are made by
workers at nuclear facility. Other people who

have left near nuclear weaponsplans. One near
sites where bombs are tested, ateempts have
been made to quantify the health effects of low
level doses of high energy radiation.

Gamma-rays busts finicky and are ephem-
eral. They occur almost everyday in space not
randomly but appear in random directions and
lasts only a few seconds. Because of their vary
nature, these mysterious flashes of radiation
which release tremendous unfathomable
amounts of energy are extremely difficult to
detact. Scientists find out that the cataclys-
mic explosion was as bright as the rest of the
universe. Now a supernova or a stér is being
torned apart is considered the most explosive
phenomenon in the universe. There are also
the gamma and X-rays, it would be equal to
1600 supernovie and new name for the mind
boggling explosion called ‘hypernova'.

Violence or heat of collision oreated
gamma, X-rays and visible light has been ana-
lysed only energy of gamma-rays often forms
of radiation such as neutrons or gravity waves
which are extremely difficult to detact can
have carried, more energy than that of.

When natural radiation of this region
combines with the background radiation of the
reactors, there will be a dramatic increase in
various ailments like cancer and
endomyocardial fibrosis. When collen water
is released it will increase the temperature of
the sea water thereby harming the marine life.
Environmental groups are planning big
protest marches to create awareness about the
dangers of the nuclear reactors. The
government has set up an environental gview
committee the review to environment
protection measures, rehabilitation
programmes and to create public awareness.
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The ultimate horror of nuclear war is be-
coming more probable everyday. How many
readers believe they will die peacefully in their
beds? Nobody can surely answer this ques-
tion because nuclear power is spreading fear
~among the people. The superpowers and their
~ allies continue to add to their arsenals, now
rated at 15,000 megatons. One megaton is
equivalent to 80 Hiroshima type bombs, so
present arsenals contain explosive power
equivalent to 1.2 million Hiroshimas.

On 6th and 9th August, 1945 two atomic
bombs named 'Little boy' and 'Fat man' rained
terror on the unsuspecting population of Hi-
roshima and Nagasaki in war-weary Japan.

Many were vapourised instantly. Thou-
sands more were blown to bits, hurled against
solid objects, crushed beneath falling build-
ing or lacerated by sharpnel of falling build-
ing or lacerated by sharpnel of falling glass.
Further from the centre of explosion, people
were automatically cremated of hideously
charred.

According to 1985 survey there were more
than 400,000 atomic bomb surviors or
hibakushas who have a lifelong legacy of
suffering fromthe immediate and delayed ef-
fects of radiation.

Indiscriminately exposed to dangerously
high levels of radiation, hibakushas suffered
from and died of disease, related to damaged
lymph tissue, bone marrow, gastrointestinal
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A REPORT ON
NUCLEAR EXPLOSION

Smita Borlikar
T.Y.B .Sc.

(Science Assocation Essay Competion
Third Prize, Senior College)

tract and skin within 6-8 weeks. Thousands
others were afflicted with radiaiton sickness-
a slow debiliating cocktail of symptoms like
nausea, haemorrhagic vomitting, diarrhoea,
[oss of hair, imparied immunity.

Years later, it was time for the big league
to make an appearance: cancer, fatal blood,
lenkaemia, cataract, congenital malformations
with a marked decrease in the size of the head
body weight and growth rate in the newborn
babies.

After the blast within microseconds peo-
ple who did not die or lose consiousness were
in a stupor, a state described by psychiatrists
as 'mental blackness'. It was only in the third
stage that savivors experienced horror they
became aware of the death and devastation
that surrounded them and sought escape.

Thus, 6th August will go down in the
history of mankind as one of its darkest days;
the first atom bomb was dropped in
Hiroshima. It is time for us to recollect the

" holocaust and its death-dealing aftermath,

before we make the same mistake, we must
become aware of this.

But, actually what is a nuclear explosion?

The first controlled fission of an atom
occured in Germany in 1938. However the
United States was the first to produce an in-
strument of destruction, the atomic bomb.
Except for some medical uses of radiation, the
main thurst for developing atomic energy for
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the first dozen years was to produce better
bombs. After World War II, however there
were altempts to use atomic energy for peacful
purposes, such as nuclear power generation
and treatment of diseases. The World's first
electricity generaling reaclor was constructed
in the United States in 1951. The Soviet Un-
ion butlt 1ts first reactor in 1954,

The reaction everywhere was that a new
kind of energy had been unleashed. The pub-
lic understood that the ‘new energy' could be
used for human betterment as well as for war.
There was much hope for the 'peaceful use of
alomic energy’ meaning that nuclear energy
could be utilized in power plants rather than
in bombs.

The nuclear energy programme was
launched with widespread public enthusiam
and support. Scientists engaged in nuclear
research wrote statement such as, "We can
look forward to universal comfort, practically
free transportation and unlimited supplies of
materials. Electricity will cost less than one

tenih of a cent per kilowatt-hour". However

the facts that radioactive materials could be
deadly, that fission fucls could also become
explosives and that the development of nu-
clear weapons had not stopped with the end
of the war led to a gradually widening sense
of unease. Further more, accidents started to
happen-one at Chalk River in Canada in 1952
and another at Wind Scale in England in 1957.
In both cases, various amounis of radioactiv-
ity were released to the environment.

RADIO ACTIVITY

During (he nineteenth century scientists
leamed that ordinary matter is a collection of
fundamental units called atoms.

An atom consists of a small, dense posi-
tively charged center called a nucleus sur-

rounded by a diffuse cloud of negatively
charged electrons. The nucleus is composed
of posttively charged protons and neutral
particles called neutrons. |

Chemical elements are considered to be
the stuff of which all other substances are com-
posed. About 105 elements are known. Most
of these are found 1n nature, but some have
been made synthetically. Some well known
elements are Hydrogen, Carbon, Nitrogen,
Oxygen and Uranium. All the atoms of a given
chemical element have the same number of
protons in the nucleus. Thus all hydrogen at-
oms contain 1 proton, carbon atoms have 6,
N, has 7. The neutrons add mass to the nu-
cleus but have relatively minor effects on the -
chemical behavior of the element. As stated,
ali carbon atoms have 6 protons in the nu-
cleus. Most of them bave 6 neutrons as well.
An atom with 6 protons and 6 neutrons is
called a 'Carbon-12". A carbon atom that has
neutron is called a 'Carbon-14". Elements
whose atoms have the same number of pro-
tons byt different numbers of neutrons are
called 'Isotopes'.

Most isotopes of atoms are stable. Even if
nothing is done to the radium atoms, the
nuclei will spontaneously decompose, releas-
ing energy and particles. This process is called
‘Radioactivity'.

Scientists, studying radioactivity, learned
that when a radium atom decomposes, a par-
ticle yilelds out of the nucleus at high speed.
What remains behind is no longer a radium
nucleus but rather the nucleus of a new atom-
radon. If a sample of radium were watched
for 1600 years, half of the radium atoms would
decompose and the other half would rematn
unchanged. The time required for half of its
atoms to decomposeg is called an
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element's 'Half life’. Some half lives are longer
than 1600 years. The half life of
Uranium 2.5 is 4.5 billion years.

Uranium-238 decomposes slowly. As a
result energy is released at a low rate, Iodine-
137 with a halflife of 24 sec. decomposes
much more rapidly and the release of energy
is much faster. Isotopes that have short half-
lives are analogous to the burning log, for they
emit dangerously high levels of radiation.

" NUCLEAR FISSION
Recall that the nuclei of radioactive iso-

topes spontaneously emit small particles. In’

1939 scientists discovered a nuclear reaction
that was much different from this natural
radioactivity. In this new reaction, atomic
nuclei did not merely decompose by
expelling a small particle. Instead, the nuclei
actually split apart into two pieces of more or
less equal size. This phenomenon is called
‘Nuclear Fission’, and it releases consider-
able enregy. But there are two conditions that
must be satisfied for fission to take place :

(a) Only certain nuclei of unstable atoms
are fissionable. eg.Uranium-238 does not
undergo fission, but Uranium-235 does.

(b) For fission to occur, the nucleus must
first absorb a neutron, stary neutrons may fly
about here and there in the natural
enviornment but they are rare. for a fission
reaction to occur on a large scale, a large
steady supply of neutron is needed.

We see that if one neutron is absorbed by
one Uranium-235 atom, two or three neutrons
are released. These neutrons can then strike
other uranium atoms and trigger a continued
fission action. Obviously, if every neutron re-
leased strikes aniother uranium-235 atom, the
reaction will accelerate very rapidly. Such a
reaction is called 'Chain Reaction'. An explo-

sion will-occur. The result is an 'Atomic
Bomb'. :

POKHRAN REVISITED

Twenty four years after the nuclear tests at
Pokhran on May 18, 1974, India has revis-

~ ited Pokhran. May 11 1998, will go down as

one of the darkest days in India's history, com-
parable to December 6, 1992. The three nu-
clear tests conducted on May 11 with the clear
purpose of developing and refining awesome
weapons of mass destruction have defiled this
land and diminished all Indians. Qut of three
tests, one was of low yield, the second was a
normal fission divice and the third was a
thermonuclear device. The two tests
conducted on May 13 were low yield devices.
The estimated yields were as expected from
the design. As in 1974, there was no radioac-
tive fallout. The entire operation was again
carried out in complete secrecy and foreign
intelligence agencies were clueless. In a sense,
this was a repeat of the first rest at Pokhran,

" but was much advanced.

It has taken 24 years after 1974 fora gov-
ernment and a Prime Minister, to take a deci-
sion to go ahead with exercising the nuclear
option. The almost simultaneous testing of
five different devices is very significant from
the strategic point of view. The low-yield
weapons in the range of up to one kiloton of
TNT wili be field weapons. It could alsobe a
test to measure the yield if 'dirty’ plutonium
from nuclear fission is used in the device. This
low yield test is significant because there 1s a
shift towards designing low yield weapons
that can be developed in the battel field.

The second device was described as a
nermal fission device. This could be based
on plutonium or enriched uranium. If ura-
nium was used, then India has demonstrated
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its centrifuging capability in producing
weapons grade énriched uranium.

~ The third device was described as a ther-
monuclear device, which means isotopes of
hydrogen, namely deuterium and tritium were
used to produce energy from fusion reactions.
Information on the actual yield of this device
will reveal what type of fusion device it was.
An early assessment of the yield from seis-
mic data placed it at around 30 kilotons which
would categorise the weapon as a 'boosted’
weapon. Whatever the details, it is clear that
India has graduated from the fission club to
the fusion club. It has demonstarted that it can
make a fusion weapon or hydrogen bomb.

KEY PLAYERS IN POKHRAN

A shared passion to see India emerge
" strong and self-reliant in the nuclear field
marks the three key persons who oversaw in

the second week of May 1998, nuclear tests -

at Pokhran - Dr. R. Chidambaram - Chair-
man Atomic Energy Commission (AEC) and
Secreatry, Department of Atomic Energy,
Dr. Anil Kakodkar, Director, Bhabha Atomic
Research Centre (BARC) and Dr. A. P. J.
Abdul Kalam, Scientific Adviser to the De-
fence Minister and Chief of the Defence Re-
search and Development Organisation
( DRDO).

Chidambaram told after the successful
completion of the five undergound nuclear
tests; “India must become strong. The
greatest advantage of recognised strength is
that you don't have to use it.”

Abdul Kalam emphasised much the same
point after every successful test of the Agni,
Prithvi or Trishul missiles. “India should be-
come strong, strength respects strenth.”

All three scientists were present at

Pokhran on both May 11 and 13 when the
explosions were conducted.

In this way India had done nuclear test but
it becomes a big political problem.

HARMFUL EFFECTS AND

" IMPLICATIONS

(a) The adverse and deplorable impact on
Sino-Indian relations, Defence Minister
George Fernandes in recent public pro-
nouncements and Prime Minister Vajpayee in
his May 11, 1998 letter to President Clinton
have signalled unfriendly attitudes to China.
With these statements and actions, the heart-
ening progress made since December 1998
in improving all round relations with China
could be in danger of reversal.

(b)-It 1s clear that the nuclear explosions
have worsended regional tensions and already
troubled relations with Pakistan.

(c) Itis likely that there will be an adverse
and disturbing reaction from Pakistan, quite
conceivably a decision overly to weaponise

its nuclear option or conduct some explosions.

(d) The Pokhran explosions are guranteed

‘to harm India’s reputation among peace-lov-

ing, democratic and progressive constituen-
cies round the world. '

" (e) At a minium, the immediate combined
effect of the sanctions 1s likely to be serious
for an economy that faces difficulties. The
markets have reacted in a somewhat panicky
way, the rupee is weaker than it was before
the explosions. There are indications that the
cost of foreign funds may shoot up and so on.
There is an immediate need to get competent
assessment of the likely overall impact of
sanctions from an independent group of

_economists and business analysts.
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) Pakistan had also made nuclear test and
produce Muslim Bomb. Dr. Carl Sagan and
his associates said that if a nuclear war was
fought with weapons upwards of 5.000 mega-
tons range, burning cities and forests would
send up almost 225 million tons of smoke into
tie troposphere. Which over a period of twor
weeks o will be evenly distributed n the north-
ern hemisphere {India and Pakistan imcluded).
1In the days to follow this smoke will block
the sun's ravs from reaching the earth's sur-
face. especialiy between latiiudes 307 and 70"
north.

{1 According 10 SIPRI a worse fate awaits
sumvnors i a Nuclear Winter

¢IiStarvation : Survivors may face short-
ages of water, food und fuel. Low light inhib-
1t photosyithesis. Food can'tbe grown on the
frozen wastelands.

(2) Radiation : Food items may get con-
taminaled causing an outbreak of cancer and
Loours,

(3y Contamination : Ruptures {roin nu-
ciear, o1l and gas storage facilitics may spill
into rivers and streams killing aquatic
organisuns. Fresh water system may freeze to
censiderable depih. It disrupts food chain.

t4) Prepletion : The nuclear exchange will
daniage or even destroy the ozone layer by
mereasing ultra-violet rays. It causes skin can-
cers and cataracts.

(&) Storms : The difference in tempera-
ture between cold continental land masses and
warmer oceans may create violent coastal
storms, within a month the cloud blocking the
sun's rays now much thinner. may cover much
of the earth's surface.

Result : Unbrilled chaos, with both coun-
trics likely to aim their nuclear arsenal at ci-
vilian targets to effect maximum damage and
given the totai state of unprepardeness of our
cities in terms of bomb shelters and other in-
frastructure, the casualties may be very high.

(1) Nuclear fission affects on living organ-
SIS,

REFERENCES

1Y Enviornmental Science : .

A study of Interrelationships

FFourth Edition : By Eldon ID. Enger
Bradley F. Smith

D Iniroduction 1o Enviornmental Studies
Second Edition : By lonathan Turk

3) The GAIA Adas of Plapct Munagement

Forewared by Duavid Bellamy
4) India's National Magazine : FRONTLINE
(5 June 1998)

¥ A T.T. 1 entered into the com-
partment of the train. As he began check-
ing tickets, a woman sitting on the bench
told her daughter sitting next to her,
"Now remember, you are only ten.
Okey?". The girt nodded the head.
T.C. approached and asked the girl, |
"How old you are 7" |
" Ten S, ;
" And when will you be eleven”
" When I get off this train™.

Prasad Khopade
S.Y.B.Com.
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Aristotle had once said - "If you want
peace, be prepared for war.” In the light of
this concept, India made the move of proving
its nuclear capabilities. A weak India sur-
rounded by powerful nuclear weapons states
is a sure recipe for subjugation and the de-
mise of the world’s largest democracy. Now
that India has shown the world the 'Stick’, it
will have to work on the carrot to maintain

peace.
POKHRAN REVISITED

The success of the Nuclear test was an-
nounced by Prime Minister A. B. Vajpayee
on the 11th of May, 1998, at 3.45 p.m. "The
measure yields are in line with expected
valves. Measurements have also confirmed
that there was no release of radioactivity into
the atmosphere.” He said while congratulat-
ing the scientists and engineers who carried
out the tests.

THE BOMB

Exploding a hydrogen bomb in Pokhran
was a problem. Because of the villages nearby
the maximum yield of energy they could safely
detonate was 45 kilotonnes (1 Kilotonne =
1000 tonnes of TNT). At 3.45 p.m., the timer
detonated the three devices. Around 200-
300m deep in the earth, the heat generated was
equivalent to a million degrees centigrades.
Instantly, rocks weighing around 1000 tonnes
or a mini mountain underground, vapourised.
Another equivalent amount melted and as the
molten rock dripped down, it suddenty cooled

s THE BUDDHA HAS SMILED

Siby C. Kurian
"T.Y.B. Com.

and trapped the radioactivity release in tiny
marbel-shaped coffins. Meanwhile, the shock
waves from the blasts began to lift a mound
of earh the size of a football field by several -
metre. One scientist on seeing it said, "I can
now believe stories of Lord Krishna lifting a
hill.” Then the earth began to rock with quake
like force briefly and the deep umbling sound
of an underground explosion hit them. Doz-
ens of seismographs nearby and across the
country immediately recorded the tests vali-
dating them.

TOP GUNS

There was an advancement in scientific
technology with the explosions on May 11,
1998. The guiding force behind it were Mr.
R. Chidambaram, Dr. A.P.J. Abdul Kalam,
Mr. Anil Kakodkar and Mr. K. Santanam.
Their work has been real praiseworthy. The
element of secrecy until after the explosions
were noteworthy.

WORLD TAKEN BY SURPRISE

The whole world was taken by surprise as
the Prime Minister announced that India has
conducted three N-Tests. The UNAE watch
dogs said India was entitled to carry out N-
Tests as it had not signed International accords
aimed at curbing the spread of N-weapons.
"India has done something that it reserved the
right to do" said David Kud. U.N. Secretary
General Kofi Annan expressed 'deep regret’
over India conducting the N-tests.
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VIEW POINT

Crowds drenched in joy and ecstacy firing
bullet rounds in the air in Delhi and Islamabad
depict immaturity of the people on both sides
of the border. There is a need for a matured
viewpoint. It is not a Hindu-Bomb against an
Islamic-Bomb, but an instrument of deterrent
against aggresion.

BOMBS IN OUR BACKYARD

340 million Indians almost 36 percent of
the total population go to bed without ‘two
meals a day.’ India is also the land of the food
paradox; despite self-sufficiency in national
food grain production, India is not free from
chronic and endemic starvation or
malnourishment. India officially had a popu-
lation of 954 million in 1997, between 2035
and 2050 A.D. We could well surpass Chi-
na's population of over 1 billion. The reasons
for increase in the crude birth rate are,
(a) Increase in the number of reproductive age
persons. (b) Unmet needs of family planning
methods. (¢) High infant mortality rate.

Roads are scarce in India. In urban areas
they are chocked with vehicles, the bad
maintainance of both roads and vehicles add
to what in nuclear parlance is called Mutu-
ally Assured Destruction (MAD).

India has the largest number of children
out of school between the ages of 14-16, in
the world. Out of every 100 who join class1,
barely 30 complete class V. 28% of schools
have either one teacher or none at all. 35% of
the schools have no drinking water or toilets.

Appalling statistics. More so, for a coun-
try that promised in the Directive Principles
of the Constitution (1950) "to provide within
10 years free and compulsory education of all
children until the age of 14."

DEFUSING THE BOMB

Ten years have stretched to fifty. The dead-
line has been postponed many times. Now ‘if”
seems more relevant than ‘when’ keeping in

-mind all the facts it is far more important to

realise that the essence of real security lies in
safe-guarding people their capabilities, not
just in safeguarding borders.
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WORLD'S GREATEST

WEIGHT LIFTER

Perhaps you think it is the elephant,
lion. You are wrong.

The greatest weight lifter is the tiny ant.
It may be as small as 1/8 of a centimeter or
as long as 4 cm. Whatever its size this tiny
insect can carry up to fifty times its own

weight. |
I

What is amazing is the fact that ant does
not have any bones. It has only a hormny skin
to serve as a protective covering. But it has
powerful jaws which it uses to cut and carry
leaves, flowers, seeds, twigs, wood, dirt, !
cocoons and even parts of larger animals,
including crocodiles and lions that armies

of thousands of ants have killed.
|

If a 80 Kg. man had the equivalent
strength of an ant, he would be able to ift
4 tons, with his teeth.
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We are now going to step from 20th Cen-
tury to 21st Century very soon. Now the time
has come to look back and think of the past.
We can say that man with the help of science
and his intelligence has brought a total revo-
lution in every field, for the sake of mankind.
Thinking of health difficuities, diseases like
'smallpox’ are totally eradicated. ‘Polio' is now
on the track of eradication; but at the same
time new health difficulties are arising. For
example: AIDS.

AIDS infection has now grown to a size
of pandemic affecting major part of the world.
It has emerged as a major challenge to the
health services. It is not only a health prob-
lem but is also related to the social and eco-
nomic development of our country. In absence
of any effective cure or preventive vaccine,
major efforts have to be directed to preven-
tion of transmission of injection through
change in human behaiour if they know about
the problem. There is need to allay psycho-
logical tension and anxiety among people due
to fear of diseases, myths and misconceptions,
A recent incident which happened in Pune,
at Kasewadi, Zopad-patti (a slum area), can
be given of such tension. A person killed his
wife and his three innocent children just be-
cause he thought he was suffering from AIDS.
Hence, to avoid such tragedies an IEC (In-
formations Education & Communication)
programme should be set up. Now, let's see
what is meant by AIDS and what are the rea-
sons for the worldwide spread of AIDS. AIDS

[ AIDS : Reasons and Remedies

Miss. Prajakta Pramod Thite
XI Commerce

(NSS Essay Writing Competition , Third Prize)

was first found in Africa and then spread
worldwide.

AIDS is the name of disease called Ac-
quired Immuno Deficiency Syndrome. It is
caused due to HIV (Human Immuno Defi-
ciency Virous). But the main problem is that
the symptoms are seen after 8-10 years. But,
in this symptomless period too, the infected
person can spread AIDS. AIDS is spread
through the following mediums :

(1) Unsecured Sexual Relations.

(2) From HIV infected mothers to her
infant.

(3) From HIV infected blood transfusion.

(4) Use of HIV infected syringes and
_ injections.

These are the main mediums for spread of
AIDS. AIDS is detected in laboratory by a
test called 'Elyzma’. The symptoms of AIDS
are that there is frequent and large amount of
decrease in weight, high temperature in the
body of infected person for the maximum days
in a month. He suffers from a very frequent
dysentry and white spots can be observed on
the tongue of the infected person. Minor dis-
ease like common cold and cough are not eas-
ily cured because HIV makes the bearing ca-
pacity of the infected person very low and he
dies an early death.

AIDS is the disease to be prevented.
Hence, preventive measures are the only hop¢. -
The following are some preventive measures
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which can be adopted :

(1) Avoiting pre-marriage relation and
post marriage relations other than the
married partner.

(2) Being loyal with the partner with whom
sexual relation is existing.

(3) Use of condoms.
(4) Use of syringe, injections by boiling
them in water for about 20 minutes.

(5) Taking blood if needed from
authorised blood bank only.

The mediums for spread of AIDS are not
known by the majority sections of the society.
Hence, there are many misunderstandings
prevailing in the society regarding AIDS. For
example: AIDS can spread if clothes and
utensils of an infected person is used or AIDS
is spread through bitting of a mosquito or bed-
bugs or by use of common toilets etc., are
some of the main misunderstandings. other
than the 4 above mentioned mediums others
all are false understandings.

There should be some concrete and well
planned programme by Government on
school and college level. because 18-35 years
age - group has the largest chances to get in-
fected. There is no medicine, no vaccine and
no cure on this disease. It can be avoided.
Secondly, the society does not allow to speak
openly on sexual behaviour. There are also
many socio-economical bad effects on the
AIDS infected persons. As AIDS makes the
bearing capacity of a person very low he dies
an early death. The psychology of the society
should be changed by giving a fully scientific
reasons regarding AIDS. Preventive measure
should be strictly followed by an infected
person.

AIDS is the biggest questionmark infront
of the scientists today. Nearly, one crore
persons in world today are HIV infected out
of which 33% are in India. First AIDS pa-
tient was found in Madras in 1991, Scientists
estimate that after 15 years behind every ten
families there will be one HIV infected. Some-
where it should be stopped. It is the need of
the day today. It should be known that an AIDS
infected person needs love and care rather
than hatred and sympaphy because there is
negative behaviour of the society towards the
HIV infected. Government should try its best
to rehabilitate the HIV infected and their fam-
ily members.

First of December is treated as ‘National
AIDS Day’. I think all should take and incul-
cate in behaviour the following oath : -

“1I, as a citizen of India, and being proud
of it take an oth that I will try my best to spread
correct information regarding AIDS. I will try
my best to remove misunderstandings and fear
prevailing in the society regarding AIDS. 1
will not show hatred towards the HIV infected
and their family members. I will adopt and
ask others to adopt the preventive measures
of AIDS. Hence, I will try my very best to
make India an AIDSfree healthy Nation.”

“Jai Hind”.

The last thing I would only tellis : -

“NO VACCINE, NO MEDICINE,
PREVENTION IS THE ONLY CURE
FOR AIDS”
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We all have heard about the Red Cross
Society and how it helps the disaster-struck
and war-inflicted people and try hard to re-
store normanly in the affected area. Let me
have the pleasure to tell you 'the story of the
Red Cross’, whose volunteer members come
to our help like 'angels’ at the time of
disaster.

Henri Dunant’s early life

Henri Dunant, the founder of the Red
Cross was born in 1828 in the beautiful city
of Geneva in Switzerland. His father was a
successful businessman. His mother, who
was largely responsible for Henri's early edu-
cation, was known for her gentleness and
good deeds.

In Henri's home there was a great deal of
talk about orphanages and how to improve
conditions in prisons and hospitals. And as
he grew older, Henri realised that the wealthy
people of Geneva took their duties as citi-
zens very seriously. They were always trying
to find ways to help those less fortunate than
themse!ves and willingly gave money to those
in need. Henn's parents, too, took their re-
sponsibilities seriously. The memories of his
parents’ gentleness remained with Henri and
he grew up with the feeling that working for
the poor and helpless was his first duty as a
responsible Swiss citizen.

Once, while on a trip to Toulon, a town in
France, he saw convicts from Geneva. His
father was responsible for the welfare of the

The Story of the ‘Red Cross’

Rupali J. Rajopadhye
T. Y. B.sc.

convicts. The sight of the prisoners moving
bales of goods with chains fastened to their
legs filled Henri, then eight, with horror. He
took a vow that when he grew up he would
do his best to help the convicts.

As a young man, Dunant spent a lot of time
on charitable work, like helping the sick and
poor, visiting the city prison regularly with
gifts of food and clothing, speaking to the pris-
oners etc.

Apart from these interests, Dunant was
occupied with his business career. Dunant was
hard working and intelligent and seemed all
set for a successful business career.

The Battle of Solferino

On a trip to the Lombardy plains in Italy
in June 1859, he hoped to met Napoleon and
get permission for a business project. The
Emperor of France, Napoleon III, helped by
the King of Sardinia, was at war with Austria.

It was a beautiful spring night. Dunant was
fast asleep in an inn at Castiglione de la Pieve,
a town in northern Italy, when suddenly he
was awakened by the sound of artillery fire.
The sound came from nearby Solferino, a
small village with less than a thousand inhab-
itants. The firing grew louder. The Battle of
Solferino had began.

Henri leapt out of bed, pulled on his clothes
and hurried outside the city towards Solferino.
He went on top of a hill and got a clear view
of the battle field. Below him, on the plains
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over a ten-mile stretch, 300,000 men faced

one another. Dunant stood there for hours,
utterly absorbed.

Dawn broke. The scene was alive with
movement. As the sun rose in the sky, he saw
a man moving about fearlessly in the battle-
field, comforting the wounded. Some women

too gave the wounded water as they cried pit- -

eously in their thirst.

From where Dunant stood, he could see
black flags flying in the distance. They marked
the site of field hospitals, where the wounded
were taken for first aid. Though it was agreed
that no one should fire towards these hospi-
tals, shells often hit them. Even Ambulances
and doctors were not spared.

The fighting continued for fifteen hours.
Then the sky became overcast. Thunder
roared and lightening rent the sky. One of the
worst storms in memory raged and put an end
to the fighting. The Battle of Solferino ended.

The sun rose the next morning to reveal a
horrifying sight. The corpses of men and
horses covered the battlefield. Over 50,000
men including more than a thousand officers
had been killed in only fifteen hours of fight-
ing. Thousands lay wounded. mutilated and
in the throes of death.

The Quarter Master of the army and his
assistant put the wounded on stretchers or
chairs saddled to mules and transferred to the
field hospitals from where they were taken to
the nearest town,

By noon the little town of Castiglione was
Jjammed with almost six thousand badly in-
jured soldiers. Every church, convent, house,
public square, courtyard, street or pathway
had been converted into a temporary

hospital. And still the convoys carrying the
wounded continued to pour in. The local
authorities were unable to cope with the
sttuation.

At first, Dunant watched this scene help-
lessly. But soon he was overcome with shock
and anger. Something had to be done, a vol-
unteer service had to be organised immedi-
ately, he said to himself. He got together as
many civilian doctors and volunteers as he
could and, taking them to the church at
Castiglione, set to work. Hour after hour
Dunant worked, his white summer suit splat-
tered with blood, screams of pain ringing in
his ears. He worked round the clock cleaning
and bandaging wounds. The injured soldiers
named him ‘The Gentleman in White’.

Meanwhile more volunteers arrived.
Tourists were also persuaded to stay and help.
Many volunteers, however, tended only the

" French and Sardinian soldiers whom they

regarded friends. Dunant, who saw the
human being in everyone, attended on all.

‘But he is an enemy’, exclaimed one peas-
ant lady as he bent to comfort an Austrian
soldier. Dunant straightened himself, put his
hand on her shoulder and looking into her eyes
said quietly, “The enemy is a man™. The way
in which he said these words impressed the
lady and the other volunteers. “Tutti fratelli!
Tutti fratelli ! shouted a woman. “They are
all brothers ! Everyone took up the cry and
the message echoed and re-echoed through
the church. As the days went by, many sol-
diers died. Dunant appealed for the release of
captured enemy doctors, pleading that they be
considered neutral. Napoleon agreed and the
Austrians got back their doctors. Soon he re-
turned back to Geneva,
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The Birth of the Red Cross

When Dunant returned from his trip to
Italy, he was a changed man. The scenes of
battiefield haunted him day and night. He
spent his time lost in thought. He was sure
that the situation in Castiglione would have
been far less tragic if he had a hundred expe-
rienced and qualified volunteer orderlies and
nurses to help him. As it was, much real and
gift of unsuitable food had been wasted. As
he thought about this day after day, a plan be-
gan to form in Dunant’s mind. He decided to
put his plan down on paper and publish it in
the form of a book to bring it to the notice of
thinking men in Europe.

His book, 'A Souvenir of Solferino’, de-
scribed the Battle of Solferino and the suffer-
ing that followed. It also contained proposals
to remedy the tragic situation he had wit-
nessed. Dunant suggested the formation in all
countries of voluntary relief societies which
could be mobilised whenever there was a war
to help the victims, irrespective of their col-
our, class or creed. It pleaded for an interna-
tional agreement to protect the wounded. This
book was written in French and was published
in 1862.

‘A Souvenir of Solferino' was a moving and
powerful document. All those who read it
became not only aware of the horror of war
but also the pitiful inadequacy of a few help-
ers to help the wounded. Dunant's suggestion

met with an overwhelmingly favourable re- -

sponse.

Even heads of State were beginning to re-
alise the enormous cost of war in terms of men,
money and misery. People were tired of war.
Everyone was, therefore, favourably inclined
towards Dunant's proposals, Gustave
Mayonier, a well-known lawyer and philan-

thropist, was among those who were greatly
impressed by Dunant's book. Mainly because
of him, Dunant's dream began to take con-
crete shape. Mayonier had great influence and
tremendous organisational skill.

When the Geneva Public Welfare Society
met in 1863, Mayonier, being the President,
Dunant's ideas were discussed at length. A
committee was immediately formed to begin
organising relief societies of the kind he had
proposed. The Chairman of the Committee
was the highly respected commander of the
Swiss army. General Guillame Dufour. Two -
of the members, Louis Appia and Theodore
Meunoir, were doctors; the 4th was Moynier
and the fifth Dunant, who acted as Secretary.

The Committee invited all the European
Governments to send their representatives to
a conference to discuss Dunant's proposals.
This was an extremely bold step for five men
of a small country to take. Yet 14 states sent
36 delegates to the conference which was held
on QOctober 26, 1863. For eight months be-
fore this, Dunant visited all the European
Capitals seeking support for the conference
and inviting people to attend it.

A second conference followed on August
8, 1864. It was called by the Swiss Federal
Government. Fifteen European states sent
their delegates to the conference. After two
days of discussion, the first Geneva Conven-
tion was drafted. It put forward 10 important
points, the most notewartly being the govern-
ments which signed the convention were here-
after bound to look after the sick and wounded
army personnel in times of war; those look-
ing after the injured would be given protec-
tion; hospitals, hospital equipments, and am-
bulances would not be attacked and prison-
ers would be exchanged whenever possible.
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It was also decided to adopt a Red Cross ona

white background as a symbol of neutrality.
The first man to wear the Red Cross band was
Louis Appia. At the conference all the coun-
tries were asked to form volunteer units which
would help the sick and wounded during a
war.

August 22, 1864, when the representatives
of 15 states signed this convention, was an
important landmark for the world. For, from
this day, those in battle were no longer left to
die unattended or prisoners of war killed.

Charity in the Midst of Battle

The first important contribution of the Red
Cross was during the Franco-Prussian war of
1870-71. Red Cross workers looked after
5,000,000 sick and wounded.

In the first few years of its existence, how-
ever, the society was known as the "Society
for the Relief of Wounded Combatants”. And
it was only in 1867, when the Netherlands of-
fivially adopted the name, that is was called
the Red Cross Society. It took as its motto the
phrase Inter Arma Caritas which is Latin for
‘Charity in the Midst of Battle'.

The fame of Red Cross spread far and
wide. Even 37 year old Gandhiji served as an
enthusiastic volunteer during the Boer War

(1899-1902).

In 1907 the Second Geneva Convention
extended atd and protection to victims of war
at sea. War created a host of problems in its
wake. Not only the wounded suffered. There
was the care of the prisoners of war to think
of. During World War I the Red Cross set up
an Information Agency and has continued to
give information about prisoners of war ever

since. Answering questions from anxious re-
lations was difficult and tedious work. One of

the men who did this work was Romian
Rolland, the brilliant French writer who was
Gandhyji's close friend. He went daily to the
offices of the Red Cross during World War [
and offered his services for clerical work. Mil-
lions of Red Cross volunteers worked tire-
lessly in the face of great danger to help the
wounded and dying.

During the War, in appreciation of the
work done by these volunteers, the Nobel
Prize was awarded to the International Com-
mittee of the Red Cross in 1917.

World War II exceeded World War I in
magnitude. The Red Cross collected and is-
sued 450,000 tons of relief supplies and spent
more than $13,000,000 on the Prisoner In-
formation Service alone.

The International Committee of the Red
Cross opened the Central Prisoner of War
Agency in 1939. The Committee staff main-
tained a card index for the location of mil-
lions of prisoners and internees. It forwarded
relief supplies and helped in the exchange of
prisoners of war. Whenever the army couldn't
cope with a situation Red Cross volunteers
moved in and carried on the work of relief
and rehabilitation, for many years, all over the
world, even after the War had ended.

Clara Barton : Pioneer of Disaster Relief

In 1884, Clara Barton, the founder of the
American Red Cross, sat in a chair, troubled.
Across all the newspapers was splashed tlx:
news of a devastating forest fire. High winds
had whipped the flames till over, 1,800 square
miles of American territory were scorched.
Thousands of people fled from their homes.

Clara had been in this field of humanity
for the past 60 years. Inspite of her age, Clara
was determined to do something to help the
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people in distress. She raised a Red Cross flag
over her house in Dansville and signalled dis-
aster relief. She also wrote a graphic account
in the newspapers of the devastation the fire
had wrought: “There is no food left in the fire's
track for a rabbit to eat and indeed no rabbit
to eat it, if there were". This moving descrip-
tion touched off a national flood of gifts and
offers of help for the fire victims.

The fire was barely forgotten when severe
floods began. The Ohio river, flooded with
melting snows, overflowed its banks. When
Clara Barton arrived im Cincinnati; she found
the city afloat. Inhabitants were marooned on
roof tops. And rain kept pouring down. To
make matters worse, there was a cyclone.
Houses floated down the river like ghastly

ships. Mean and beast were swept away by ,

the roaring torrent.

Clara Barton immediately chartered a
ship-the *Josh V. Throop’. With a few men
and women helpers and large quantities of
coal and clothes she set forth on her mission
of mercy. The 'Josh V. Throop' was the first
Red Cross relief ship to sail on American wa-
ters. Moving down the river from village to
village, it unloaded fuel and supplies wher-
ever there was a group of people. Then she
sailed away quickly, leaving the bewildered
folk gazing after her, wondering who she was
and what the strange Red Cross flag stood for.

Clara Barton, a school teacher, became a
volunteer worker on the front during the
American Civil War. She became so well-
known that she was nicknamed the 'Angel of
Mercy'. Then She went to Europe, did a great
deal of relief work there. It was here that she
first learnt of the Red Cross. She returned to
America determined to win Government ap-
proval for the Geneva Convention and ob-
tain support for the Red Cross movement. As

a result of her efforts the American Govern-
ment accepted the conditions of the Geneva
Convention in1882. She was the first Presi-
dent of the American Red Cross. Also, she
was the first to realise that the victims of natu-
ral calamities and of famine and plague and
even house collapses were sometimes for
greater in number than victims of war and
were also in great need of help.

In times of severe natural calamities, Red
Cross Societies in different parts of the world
call on each other for assistance. For, the Red
Cross is like a large family made up of the
National Red Cross Societies of over 115 dif-
ferent countries in 1975. In 1974 it had over
230,000,000 members. They set up field hos-
pitals, and camps, erected colonies for dis-
placed people and inocculated millions of peo-
ple (refugees). They gave supplies casting
over Rs. 300,000,000 to Bangladesh in 1971.

The Indian Red Cross

The Red Cross spirit has existed in India
since time immemorial. In India the Red Cross
began its work in 1920 when the Red Cross
Society was founded by an Act of the Indian
Legislative Council. The Indian Red Cross
was called into action for the first time seven
years after its formation. There were floods
in Punjab in 1927 and the Red Cross sent
money to the flood victims.

Today the Indian Red Cross is a huge re-
lief society with over 500 branches and sub-

.branches in India. The headquarters being on

Red Cross Road, New Delhi and the state
branches in all the capital cities. Various De-
partments inside the Red Cross buildings do
various jobs like giving first aid training to
bus conductors, helping people get artificial
limbs in accidental cases, giving clothes and
vitamin tablets to poor, providing ambulances
and mobile blood collection vans etc.
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By far the greatest challenge faced by the

Indian Red Cross was the influx of nearly °

10,000,000 refugees from East Bengal into
Indiain 1971-72. Red Cross Societies all over
the world generously answered the call for as-
sistance.

Junior Red Cross

Clara Barton found many children inter-
ested in working for the Red Cross. She knew
that she would need "feet for running, to go,
to come, to collect, to buy, to make multitudes
of visits."

In March 1884, during the Ohio floods, 6
boys and girls in Waterford, Pennsylvania,
raised $ 51.25 by staging a public entertain-
ment for the victims of the flood. They sent
the money to Clara by post and asked her to
"use the money where it would do the most
good". The letter was signed: The little six.
The children aged from 7 to 12 had sent the

Aetter.

Red Cross officials soon began to feel that
young people should be formally included in
the movement. So, the youth wing of Red
Cross, the Junior Red Cross as it is called,
was formed in 1922. Its aim was to promote
health, life and international friendship. A
good example of work done by youngsters is
that of the Australian Red Cross. As a result
of the long and terrible war in Vietnam, thou-
sands of children were left homeless and or-
phaned. Australian Juniors collect money
which helps maintain the Can-Tho Orphange,
a home for children between 2 and 14 years
of age. '

Red Cross Juniors arrange talks, films and
slides about different countries and exchange
photograph albums with Red Cross Juniors
elsewhere. The Juniors even go abroad to at-
tend International Study Circles.

_Deatl; of Danant

After the Red Cross had been established
Dunant, who had spent all his time and money
on it, became penniless. His neglected busi-
ness declined and by 1867 he was totally
bankrupt. Dunant resigned from the Commit-
tee. The Commuittee had able and hard work-
ing men who went on without him. They made
his dream a reality. And the world forgot
Dunant. For 30 years Dunant lived in com-

" plete obscurity. But after 30 years he again

came into lime light, after being discovered
in the little Swiss village of Heiden. Fame now
meant little to him. But he couldn't escape
fame.

The first Noble Peace Prize awarded in
1901 was given jointly to him and Frederic

- Passy, the founder of a French peace organi-

sation, Dunant gave the prize money to the
cause he loved most.

Dunant died in 1910, twelve years before
the Junior Red Cross was formed. He did not.
live to see it. But he did live to see the move-
ment he had inspired, spread and encircle the
world.

On May 8 every year, the world remem-
bers Dunant. World Red Cross Day is cel-
ebrated to commemorate the birthday of the
founder. Red Cross flags fly in the breeze pro-
claiming "All Men Are Brothers."
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* A Mother wanted to send a copy of
Bible to her son at college. The Post-Of-
fice clerk asked if package contained any-
thing breakble.

"Only the Ten Commandments”. She
told him.
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India is a rich country with poor people.
These poor people include number of children
who are regularly exploited and who do not
have the wherewithal to rectify the situation.
These despondent children are striving for
their rights all over India. Aloof from the con-
ditions of these children, Indians reluctantly
pert at their passive situation. As the rebuke,

the instituted institution was extremely essen- -

tial in these simulative world. This is a suc-
cinct of a dream of seven people of India that
is the founders of Nationally recognised so-
cial institution CRY. Child Relief and You.

Rs. 50, a, Dining Table and a Dream....

In 1979, seven friends made a simple de-
cision to pool in Rs. 7 each and change the
lines of India's underprivileged children. Led
by Rippan Kapur, their goal was to enable the
deprived children to realise their full poten-
tial. The only resources they had were Rs. 50,
a dining table in Rippan's home and a belief
that each and everyone of us could make a dif-
ference in the lives of Indian children. This
was how CRY began.

Child Relief and You - a link.......

The founders of CRY quickly recognised
that on the one hand, there were hundreds of
voluntary organisations working for children,
but facing a common difficulty-lack of re-
sources. On the other hand, were people with
tremendous potential and willingness to con-
tribute but didn't know how to do so.

CRY thus emerged as a link between those
who needed support and those who wanted to
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([ CRY : Child Relief And You

Mr. Amit Gud
X1 : Science

give it. Today 17 years later, CRY has become
a movement for children's rights with opera- ,
tions in Mumbai, Delhi, Culcutta, Chennai"
and Bangalore. -

Going Beyond Child Relief .......

CRY does not run its own projects. Instead
it provides support to child development
initiations all over India i.e. individuals and
organisations who work with vulnerable chil-
dren and women. They ran education, health
care, vocational training and awareness pro-
grammes for children as well as income gen-
eration programmes and community organi-
sation programmes for the community at large.

CRY supports these initiations financially
and also provides non-financial support i.e.
training, materials, information, communica-
tion material, professional expertise, network-
ing support etc., in order to enhance the
quality of the supported programmes and en-_
sure that the maximum benefit reached the
children.

CRY also supports Resource Centres that_
have developed innovative model! teaching
methodologies and training programmes
which then serve as guides to child develop-
ment projects in the field.

Every project supported by CRY is care-
fully selected, monitored and evaluated by the
programme support division of CRY - adivi-
sion consisting of experienced professionals
in the field of social development. They visit
the projects regularly to understand the issues
at hand, provide guidance and professional
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inputs, organise relevant training programmes
and jointly monitor the impact of this work.

Recently, CRY has began encouraging net-
working between project holders in a region
and also participate in issue based national
network fighting to restore to children their
rights.

Why you are an essential part of CRY

CRY has an important maxim which states
that each and every individual can contribute
to CRY by doing what they do best. And peo-

ple have starting with a mere Rs. 50, today,
17 years later we have reached out to over

7,00,000 children through 228 child devel-

opment projects disbursing Rs. 14 crores,
entirely because of people like you.

The CRY family has over 50,000 com-
mitted individuals and 5617 organisations
who believe they are making a difference. And
all this has happened because people were
made aware that change is possible and that
even their small contribution can help.

An Indian dream spreads......

Starting as an Indian organisation raising
funds for children in India, our Indian dreams
have spread internationally. Funding agencies
like the Ford Foundation, Norwegians Agency
for Development (NORAD) and Mitterand
Foundation, in recognition of our efforts have
all partnered our work. They have provided
us crucial grants for infrastructure and capac-
ity building. In 1994, CRY was the only In-
dian organisation selected by the Synerges In-
stitute, USA, alongwith seven other organi-
sations from Asia, South America, Africa, as
a case study on ‘Foundation Building.

Have we really made a difference?

Itis a question we are asked so often. And
we believe with all our hearts, Yes. People

like you have helped us transform the lives of
children.

In the Ranga Reddy District of Hydrabad,
Andhra Pradesh, 3000 children have been
freed from bonded labour by the M. V. Foun-
dation a CRY supported project. Today, they
are first generation learners in school.

In 1989, children in a Cuffe Parade sjum
in Mumbali, had only one option. Work. So
they cleaned prawns, became domestic help-
ers, waiters, garage hands and surrogate moth-
ers. Until two young social workers decided
to take a school at their doorstep. Through
education and recreation. Doorstep school has
sent 1607 children into formal schools. The
children have exhibited their art at prestig-
ious galleries and started their own magazine-
Hamara Akhbar. Crayons, Pencils, books and
uniforms are now their prized prossessions.
Thanks to people like you.

We know there's still so much more to be
done we are convinced that it is possible to
change this situation......... together. But we
need to act now. Because everyday counts for
our India's future.

As Gabrielle Mistral put it so simply .......
" Right now is the time his bones are being
formed, his blood is being made and his senses
are being developed.... To him we cannot an-
swer, Tomorrow, His narme is Today.

We are counting on you because CRY 1s a
children's story based on your support. And
children's story should have happy endings.

For Further Details Contact :

CRY : Child Relief and You

189/A, Anand Estate, Sane Guruji Marg,
Mumbai - 400 011.

Tel. : 3063651/3647/3608.

Fax : 3080726

OR

Amit Gud, XI-F( Science)

Modern College
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Looking back at all those years during
which modernisation has slowly risen to its
highest peak, one may not realise that it has
left behind a trial of destruction in the form
of pollution. '

People usually are afraid of the jungle be-
cause of the wild animals and man-eating
predators now hunt down their prey, but the
reality is that the deadest predator of all is
actually among us. This predator will slowly
but surely hunt down the entire mankind and
its future generations.

Pollution is invading the water, air, land

and soil and has not left behind a single re-
source untouched. Its cruel fingers have en-
tered every walk of life and is slowly chock-
ing the breath out of every living thing on
earth. :
The heavy vehicular traffic, indiscriminate
dumping of garbage, inconsiderate factories
and industries, nuclear tasting, large use of
chemical fertilizers and many other forces of
modernisation are stripping our right to live
a healthy life.

The important question is : who is respon-
sible for this ouslaught of pollution? Is it
you, me or is the government? Who will put
a stop to all this?

Well, whether you like it or not, the truth
is that each of us has contributed to encour-
age this deadly predator to live amongst us.
Each one of us who is carrying that polythene
bag right now is polluting the enviornment.
Yes, itis the same bag that is filling the body

POLLUTION

Sheetal B. Awachar
XI Science

herbivorous of the animals and causing their
death.

Every individual throwing that bit of gar-
bage improperly is poisoning our
enviornment. People using indisposable poly-
thene bags, non biodegradable chemicals,
using of chemical fertilizers, dumping of pol-
lutants in rivers and many such unsocial ac-
tivities have contributed towards this increase
in pollution. '

The only way to reduce this large scale
encroachment of pollution is to put in a joint
effort, contributed by each one of us, and de-
stroy this foreigner before it can get us in its
clutches.

Mass afforestation. proper garbage dis-
posal by setting up disposal plants, treating
gaseous pollution, maintaining vehicles, us-
ing biodegradable chemicals, limiting the use
of aerosols and most important of all, creat-
ing mass awareness among the people regard-
ing the same.

I am sure, all of you will agree with me
that pollution is not only destroying our earth,
but also the gaseous protective layer surround-
ingit.

To protect our mother earth, therefore we
must create a mass awareness and educate the
people so that we can get rid of the grip of
pollution on our very being.

. e b
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In 1933, when Robindranath Tagore the
first Asian Nobel Laureate was asked to name
the baby born to the daughter of his secre-
tary, he chose Amartya, the "other-worldly".
It's an outstanding name. I can see the boy
will grow into an outstanding person", the
poet told the parents. The baby boy was
Amartya Sen.

. The Award

Recently, the Swedish Royal Academy of
Sciences selected Amartya Sen for the 1998
+Bank of Sweden Prize in Economic Sciences
in memory of Alfred Nobel, worth $ 978.000
..(Rs. 401 crore) this year. With the recogni-
tion for his contribution to welfare econom-
ics, Mr. Sen, 64, Head of Trinity College at
Cambridge University becomes the Sixth In-
dian to get Nobel Prize and the first Asian to
merit it for economics. He is also the first solo
winner of the prize for economics since 19935.

Announcing the award in Stockholm, the
Royal Swedish Academy of Science said, Mr.
Sen was chosen for the honour for his contri-
bution to welfare economics.

His contributions ranged from axiomatic
theory of social choice over definitions of wel-
fare and poverty indexes, to empirical stud-
ies of famine, the citation by the academy said.

THE CONSCIENCE OF
ECONOMICS

Siby C. Kurian
T.Y.B.Com

His Work

Social Choice, Poverty Index Studies of
Famine- Sen's interests are abtruse in com-
parison with the market oriented research of
past few laureates. These are undoubtedly
lively areas of research, but light years away
from Sen's world of measuring poverty and

" in-equality by the most rigorous scales and

probing the reasons of the individual's eco-
nomic failure.

Humility

Many economists in different parts of the
world working on the problems of depriva-
tion and human development have found in-
spiration in Sen's writings and have received
encouvragement from him in person. He said
economics of deprivation and development
came naturally to him - he considered it "a
tragedy that we can't all share the award".

Feed Back

His students believe that Sen's histrionic
charged lectures were so effective that " apart
from the Nobel he ought to get the OSCAR
as well".

LN R, )
6.. 0.. 0..

A woman visited the bank to close her ac-
count because she was convinced the institu-
tion was going under. Asked by a stratled
manager why she thought so.

She produced one of her cheques, endorsed
by the "bank insufficient funds”.

1og Ul
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Planning for A Resume

* What type of resume fits your needs the
best? Chronological? Functional? Targeted?

* Do you want to state your job objective
fimrly?

* Do you have all information you need
about your education and experience - dates,
names, locations, course, grades, job descrip-
tion and so on.

» If you want a functional resume, which
categories will best display your skills and
experiences?

* If you choose a targeted resume, can you
state your job objective specifically enough
to be credible?

» What are the capabilities and achieve-
ments of your background that fit you for your
job objectives?

Planning the letter of Application

« Remember the goal of your letter : to
obtain an interview.

* How did you learn about the job?

» How well does the job meet your job
objectives?

» How well do your skills and attributes
match the job?

» What can you do for the employer?

Preparation for an Interview

By : Kadam Sudarshan B.
F Y.B.Com.

* How can you make it easy for the em-
ployer to schedule an interview with you?

Pla'nning Jor the Interview

* Do you know yourself and the organiza-
tion with which will Interview you?

* Do you have your career goals well de-
fined? Can you speak easily about them?

* Have you thought about where you would
like to live and work?

* Are you realistic about your goals?

* Are you really interested in and enthusi-
astic about what you seek?

» Have you thought about yourself from
the employer's point of view?

» Can you speak easily about your strengths
and weakneses?

* Are you neat and well groomed?

* Do you have extra copies of your resumes
and documents?

* Be relaxed and friendly with interviewer.
* Appear good humoured.

~ « Have you enough knowledge about the
kind of work you have applied for?

« Have enough evidence to convince them
about your abilities?

« Don't be either too positive or too ag-
gressive.

1i99ll
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* Keep eye contanct wih Interviewer.

» Sit comfortably during the Interview.

* Don't be stoopy or overly casual.
Possible Questions for Interview

* Why do you want to work for us?

Pl F Ay

* Tell me something a about yourself and
your fdmﬂy background

i JJ J

« What sort of summer work have you had?
» What were your responsxblhtles‘7

e Why d]d you leave your lastJob"
. Do you enJoy wo:k 7 Why ?
. Can you. accept eru:lclsm‘?

* What subjects:did you enjoy most in
school? Why? =y

» How have you paid:for your education?
« What are your strong and weak points?
« What do you want to be fen years hence?
. If "y:o:ti"\yye"tfe'fi’cﬁf‘!éhou gh riot to have to
work, how would you spend your life?
" Y'What' quahtles or skllls are needed for
this job? oL
« How thany peoplé dre in'the office?

“Dbdes the job’ offel'Opportumtles for pro-
fessional growth"

RIS TP RV E ORI

Smile Please !

Rajashree Mane
S.Y.B. A.

"My family is just like a nation", a man
tells his colleague. “My wife is the minister
of finance, my mother-in-law is minister of
war and my daughter is foreign secretary”.

"Sounds interesting" his co-worker re-
plied. "And what is your position?"

" I am the people. AllIdo is pay”.

* Psychiatrist to patient : "You have noth-
ing to worry about-anyone who can pay my
bills is certainly not a failure.

*Q: Why is psychoanalysis a lot quicker
for men than for women?

A : When it's time to go back to his child-
hood, he is already there.

+ John, Teaching his parrot to talk :

"Repeat after me, " I can walk",

parrot : "I can walk".

John :Ican talk",

parrot : I can talk”,

John :Icanfly",

parrot ; “That is a lie",

J
...
L)
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OFFICER : We use Hi-Tech Technology m
our office. If I found any waste paper, I
contact my Secretary on MOBILE. She
contacts maintenance dept. through FAX.
They contact servent with PAGER. He
comes to my office and clean it by

VACCUM CLEANER.

=T snga
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Not everyone is Churchill to assert his
identity with such a defying confidence, yet
everyone wishes to be Churchill. Most of us
under the cover of our sleep, secretly dream
of standing amongst a congregration of thou-
sands and turning the world upside down by
the fervour of thumping and glorious utter-

ances. Notwithstanding when our leadership -

is put to the test, we are not able to draw even
arat out of its hole to the tune of our pipe. Itis
then we must pause and think why the world
is not flattering us.

In my opinion, the first requirement to-
wards being a leader is a knowledge of what
you are, a clarity of thoughts and a mindset
which keeps you brimming with so much self
belief that you are obstinate towards any ma-
licious criticism yet humble and willing to
accept your misgivings. A leader cannot hope
to be successful if he cannot live by his ex-
amples. Mere exhortations do not work. More
so he should be careful enough not to mock
around with the self respect of his peers, dig-
ging at every fault of his co-mates while ig-
noring their loudest assets. If your talk of all
the high virtues and ideals is hollow and not
emanating from the heart, you may rest as-
sured that your hypocrisy will stand exposed
in the sun, one fine moming.

It is not a flimsy argument to state there-
fore that when you stand for something, you
should be a strong believer in the same both
by thought and practice. Like a shepherd driv-

s Become a Leader- S

Binu. K. George
T.Y.B. Com.

ing his herd, you do not have to essentially
keep whipping you flock. The more success-
ful shepherds would use more of the "patting
on the back" tactics. ARA

Become a leader !

.’0 -«
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Oh My Love

Oh my love why did we meet?

Why did I ever glance your face so
sweet?

Why did my heart miss its beat?

Why did I like you, my dove?

Why did with you I fall in love?

The sun, the moon, the stars will tell,
All was going on fine and well.

We were madly in love with each other

Didn't have any worries,
Not a thing to be then
Why did my love meet its death knell?

When you said goodbye and farenwell?
Why did I feel weak in the feet?
Why did my heart miss its beat?

Dhaval. S. Kulkarni 'Ajit'
XII Com.
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Science Association Essay Compelition
Thrid PriZe Senior College

CLONING

Manjusha Tathode
S.Y.B.Sc

DOLLY

On Sunday, February 1997, news of the
creation of Dolly, a sheep unique in the world,
was announced, and from that day the word
cloning got familiar with the common man.

Dolly was created by taking a nucleus from
a cell culture that had been established using
cells taken from an adult sheep and placing
this nucleus into an egg, from which its own
nucleus had been removed. The egg was then
transplanted into a mother sheep and devel-
oped into Dolly. This cloning process is
thereforce similar to that which was first used
over 30 years ago with frogs.

The concept of cloning is not new. Gar-
deners have used cuttings to clone flowers,
fruits etc., for centuries.

What is new is that sheep, like us, are
mammals and so immediately the question
arises, if sheep, why not humans? There are
technical reasons why this sort of cloning is
likely to be easier to carry out with sheep but
there seems little reason to suppose that the
Dolly technology could not eventually be ap-
plied to humans. We must therefore ask why
this technology has been developed. The driv-
ing force has not been desire to clone farm
animals, although in future that may indeed
be a use for this still very expensive proce-
dure. '

Getting foreign DN A into sheep (i.e. trans-
formation) has until now been difficult and

inefficient. Many sheeps have to be produced
to achieve one successful transformation. It
15, however much easier to transform celis in
culture. Dolly technology therefore opens up
a new pathway for sheep transformation.

First get the foreign DNA into the cells in
culture and then transplant nuclei from the
cultured cells into eggs to produce trans-
formed sheep. Dolly now enters the world.

This principle justification for this research
is that it opens new perspectives for thera-
peutic medicine. Its most straight for ward ap-
plication is the production of proteins, for
example hormones and growth factors.

The development of cell culture technolo-
gies may also in future allow the modifica-
tion of human cells to allow creation of hu-
man organs -and tissue in the laboratory for
transplantation purpose.

Another possible solution to the storage
of organs for transplantation is to genetically
enginner pigs, animals that are physiologically
very similar to humans, so that their organs
can be used for human patients.

Its sequence should reveal whether it is
likely to code for a protein; and the cloned
segment can be used to test whether it con-
tains sites that are bound by regulatory pro-
teins.

Cloning technology involves the construc-
tions of novel DNA molecules by joining se-
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quences from different sources. The product
is often described as recombinant DNA, and
the techniques as genetic engineering. -

Cloning of DNA is made possible by abil-

ity of bacterial plasmid and phages to repro-

duce after additional sequences of DNA have
been incorporated into their genomes, An in-

sertion generates a hybrid or chimeric plasmid

or phase, consisting in part of the authentic
DNA of the original genone and in part of the

additional ‘foreign’ sequences. These chi-

meric segments replicate in bacteria just like

the original plasmid or phage and so can be’

obtained in large amounts. Copies of the origi-
nal foreign fragment can be retrieved from the
progeny. Since the properties of the chimeric
species usually are unaffected by the particu-
lar foreign sequences of DNA can be cloned
in this way. Because the phase or plasmid is
used to ‘carry’ the foreign DNA as an inert
part of the genome, it is often referred to as
the cloning vector. .

Cloning af specific gene requires the abil-
ity to identify or characterize particular re-
gions or sequences of the gonome. In practi-
cal terms we need a probe that will react with
the target DNA. If a gene has a known prod-
uct, in principle it is possible to work back
from the MRNA that codes for the proteins
and using it as a probe to isolate the gene.

Any DNA sequence can be cloned in
bacteria or yest

Hybrd DNA moleculcs are constructed by
using restriction enzymes to cleave DNA at
particular short nucleatide sequences. By
eleaving both the vector and the target DNA
at appropriate sites, we can rejoin them to
construct hybrid molecules that can be used
to amplify the amount of material or to ex-
press a particular sequence.

A critical feature of any cloning vector is
that it should possess a site at which foreign
DNA can be inserted without disrupting any
essential vector function. The simplest.ap-
proach is to use a restriction enzyme that has

~ only a single target site, at a nonessential lo-

cation in the vector DNA. The insertion pro-
cedure gériefa’tes only a small proportion of
chlmenc genomes from the starting mater ial,

50 it is important to have some means of s se-
lecting the chimeric genome from the Ol'lgl-
nal vector.

Plasmid genomes are circular, so a single.
cleavage converts the DNA into a linear mol-
ecule. Then the two ends can be joined to the
ends of a linear foreign DNA, regenerating a
circular chimeric plasmid the length of the
foreign DNA that can be inserted is limited
only by practical considerations. Such as the
susceptibility of long DNA molecule to break-
age the chimeric plasmid can be perpetuated
indefinitely in bacteria. It can be isolated by
virtue of its size of circularity.

Many plasmids carry genes that spec1fy
resistance to antibiotics. This feature is use-
ful in designing cloning systems. A common
procedure is used to identify bacteria that carry
the plasmid. The other is used to distinguish
chimeric plasmids from parental vectors. If
the site used to insert foreign DNA lies within
this second gene, ttie chimeric plasmid loses
the antibiotic resistance. Thus a parental vec-
tor can be identified by its resistance to both
antibiotics; and a chimeric plasmid can be
selected by its retention of resistance to one
antibiotic, but sensitivity to the other. '

Cloning vector that have all the desired
properties have been developed by making
improvement to it naturally occurring
plasmids this manipulation may involve the

IEA I
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introduction of changes in the replication con-
trol systgm or the addition of genes determin-
ing resiciance to particular antibiotics.

Phases provide another type of vector sys-
tem. Usually the phase is linear DNA mol-
ecules, so that a single restriction break gen-
erates two fragments. They are joined together
with'the foreign DNA to generate a chimeric
phase. Chimeric phase genomes can be con-
veniently isolated by allowing the phage to
proceed throguh the lytic cycle to produce
particles. However, this procedure imposes a
limit on the length DNA that can be cloned,
because the capacity of the phage head pre-
vents genomes that are too long from being
packaged into progeny particles.

To ameliorate this problem, a fragment of
_ the vector that does not carry any essential
phage genes can be replace by foreign DNA.
This approach has been taken to a fine art with
phase lambda, wehre a new vector has been
created->y manipuating DNA to produce a
shorter genome, that actually is too short to
be packaged into the phage head, whichhasa
minium as well as maximum length require-
ment. Thus it is necessary for a foreign DNA
fragment to be inserted into the cleaved pa-
rental vector in order to generate a phage that
can be perpetated as progeny particles. This
demand creats an automatic selective system
for obtaining chimeric phage genomes.

How do restriction enzyme work

The discovery of the first restriction en-
zymes, about twenty five years ago, revolu-
tionized molecular biology and is the corer-
stone on which genetic engineering has been
bailt. We want to see how the restriction en-
zymes Work.

The restriction enzyme called Ecopt, will
cut any stretch of DNA which contains the

following sequence.
GAATTC
. CTTAAG

This target sequence is called a restriction
site and different restriction enzymes have
different target sequences. Ecorl cuts each
strand in its target sequence at a different place
as follows
XXXXXXXXGAATTC xxxxxxX

YyYyyyyyyCITAAG yyyyyyy
to give

xxxxxxxxG AATTC xxxxxxx
yyYyyyyyyCTTAA G yyyyyyy

Where X stands for any of the four bases
in the DNA, and Y stands for its correspond-
ing base according to the base pair rules.

The enzyme EcoRI produces DNA frag-
ments with single strand ends that have the
four bases AATT. These are not paired and
are usually called sticky ends. Each restric-
tion enzyme produces different sticky ends.
They are called sticky ends because due to
the attraction of A to T and G to C, the end of
a DNA strand with an AATT sequence will
stick to the end of another strand with TTAA
sequence at its end. The sticky ends are use-
ful in cloning.

Suppose we want to clone a human gene.
We take a plasmid with a DNA sequence that
contains only one EcoRI restriction site and
digest it with EcoRI. Next we take a sample
of DNA from a human which has also been
cut with EcoRI restriction enzyme. Because
we have used the same restriction enzyme, the
plasmid DNA and the human DNA will have
the same kind of sticky ends. Next we mix
the plasmid and human DNA. The millions
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of cut plasmid molecules and the millions of
pieces of human DNA in the mixture, will
move around and sometimes two sticky ends
will find one another and remain paired. A
sticky end has no way of knowing what DNA
is on the other end of another sticky end with
which it pairs. When we allow sticky ends in
our mixture to pair, we will get many differ-
ent possibilities, Human DNA will stick to
human DNA plasmid DNA will stick to
plasmid DNA and sometimes a piece of hu-
man DNA will associate with the plasmid
DNA. Now we seal the gaps in the DNA
which are left when the sticky ends associate,
using another enzyme, called DNA tigase.
This enzyme as the name indicates, ligates any
two ends of DNA strands it they are closed to
one, another. We can now use transformation
to put the hybrid plasmid containing the hu-
man DNA into E coli and the human DNA is
cloned. True, the isolation of the bacteria that
contain our hybrid plasmid requires more
work but this is relatively straightforward. The
trick is to have another gene in the plasmid
that eonfers resistance to an antibiotic, for
example ampicillin. Bacteria that have been
transformed with the plasmid are resistant to
the antibiotic. If we grow the bacteria we have
treated with our ligated DNA in the presence
of antibiotic, only the bacteria which have
received a copy of the plasmid will be able to
grow,

Why do we wish to clone a gene

The possibility of cloning genes opens a
vast field to potential applications, some good
and some bad, depending on the use that is
made of them.

Once a gene is closed and sequenced, it is
possible to predict the protein for which it

codes. It is then possible to try to understand

- what this protein might do. First the scientists

compare the sequence of the protein with the
sequence of over 50,000 different proteins
which have already been characterized. This
comparison is carried out using the big com-
puters available in most labs. Many of these
proteins have a known function, and so per-
haps we find that the protein coded for by our
known gene is similar to another, the func-
tion of which is already known. Even if no
similar proteins are found, there are other
ways of guessing the function of the protein
coded for by the cloned gene,

In this way it is possible to predict that the
gene which mutates to cause cytic fibrosis,
which was isolated in 1989, coded for a pro-
tein which was a membrane protein involved
in the transport of calcium in the celis of the
lung. In the gene is defective, calcium trans-
port is deficient and patients accumulate mu-
cus in their lungs. Now that the function of
this protein is known, it is possible to think
about a cure of this disease. There are many
other diseases. which are caused by a defect
in a single gene, as we will see in later chap-
ters.

Once the genes concerned are closed, it
may be possible to use them for gene therapy.
By this we mean that why we try to give to
people with a mutated gene, additional cop-
ies of the functional gene. This type of gene
therapy started in 1990 and is considered by
many to have enormous potential for medi-
cine.

* Closed genes can also be used to predict
that someone will succumb to a genetic dis-
ease, sometimes many years before the symp-
toms start. One example in Hentingtotis dis-
ease, which affects the nervous system. The
tragedy of this disease is that symptoms do
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" not“deve]op until around the age of 45 and

:progress rapidly until dementia and death oc-
‘curs some F5.;=ars later. This disease devel-
ops even if oniy one of the two gene copies
- are defective, and most people who develop
-the disease have one normal and one mutant
gene. Therefore on average, half of their chil-
-dren-will inherit the mutant gene and so will
develop the disease, it is understandable that
some of these children would like to known if
they have the mutant gene or not, and if they
do rndeed have it, this may well affect their
“decision themselves to have children. The
Huntingtion's disease gene was ctoned in 1930
'$0 diagnosis is possible nowadays. The so-
cial and ethical lmpllcatlon of thrs will be dis-
cussedlater LT A

,. Another Jmportant appllcatlon of gene
‘elonmg is the production by bacteria of such
medicines as insulin, human growth hormone
_.and coagulation, factor IX; all of which are
protems and therefore gene products It may
be possible in future to produce other i impor-
tant proteins in plants or animals, for exam-
ple in the milk of cows. Most of the human
insulin that has been used to treat diabetes has
been used to treat diabltes has been produced
by bacteria which contain a cloned human in-
sulm gene.

We have here made a quick surves of the
toe use of gene cloning.

'What I Feel

‘What w1ll happen if your mirror image will
stand mfront of you? It is not possible yet but

.scientists are trying to do that.

- But ] think by doing such cloned animals

'why to disturb nature. Nature has given us
‘two precious gifts life and death. We don't
have any right to interfere with this.

" But the gene cloning is really an impor-
tant and a beneficial technology to the man-
“kind. Many.cure for diseases are possible due
to the gen’e clomng

- We use the pestlcldes llke DDT SO as to

: dxstory the mosquitoes and some insects. But

this accumaulates in the life cycle of human

which is harmful. So te control these insects
-cloning technique can be used. .

" By studying these insects we can damage
_the DNA so that their life cycle get disturbed.
“For this purpose many msects are bred in the
k'_laboratones

‘.. *e

-
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MIGHTY SLEEPER THE CICADA

An mseet called crcada 1sa small dark creature about 2 to 4cms. long wath a heavy body and
thm ‘wings. It is also called the. 17 year locust. It spends 17 years sleeplg in ground comes out for
five weeks in sun, then it dies.. ; e

The female cicada first selects a tw1g of a tree/shrub of her liking. Then she makes a small
hole on that twing, using a saw like organ near the tip of her abdomien: She places her eggs in this
‘hole. In a few weeks, the eggs hatch into young cicadas. Then they go in search of food. Then
drop down to ground, burrow into holes and attach themselves to roots. For 17 years they remain
there, almost in a sleep on sap of roots, '

* When they are full grown;, they awaken and come into sunlight, they climb up the trunk of a
tree and sheéd their skin. For the next five wecks, they fly about, feed and lay eggs. Then they die.
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INTRODUCTION ™ =~ "~

The world is changmg fast Durmg the past
25 years our understandmg of genetics has
accelerated dramatically, We are now at the
begining of a revolution. The Genetic Revo—
lution, which will have as much impact on
human society as the Industrial Revolut:iont.‘.

- Genetic engineering has recently become
the centre of media attention, many articles
have appeared and many books have been
written on the subject. Some deal with the
technical aspects of genetic en gmeerm g, oth-
ers with its ethical problems. The event that
has commanded most attention recently, the
creation of ‘Dolly’, the most famous sheep in
the world.

The most spectacular 5p1n off molecular
genetics is the birth of recombtnant DNA
technology. Itis also popularly referred to as
Gene Cloning. - -

The first gene was cloned in 1973 by
Herbert Boyer and Stanley Cohen of Stanford
University, California. The year before, the
first hybrid DNA was produced by Janet
Merty and Ron David also at Stanford. Both
these successes rested on the discoveries'Of
two unique enzymes : Ligase in 1967 by Mcrty
and David and restriction enzymes m 1970
by Hamiltion O. Smith. .

Recombinant DNA techmques are des-
tined to be one of the most exciting, challeng-
ing and profitable fleld of study in the next
few decades.

Clonlng

SonalPandlt T A
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THE CONCEPT OF CLONING i
TheGene el vt

CA gene isa stretch of DNA which dtrects
‘the synthiesis of a protem ‘DNAisa long lin-
‘ear molecule which contams many genes, one
after the other; is the genetic material by which
information is passed from parent to offsprmg
“and fromi cell to cell RR AR

Structure of DNA~

DNA has a double hellcal structure which
was flrst proposed by Ta ames Watson and
Francns Cnck in Cambrldge Eng,land in 1953,
“The DNA molecule consists of two strands,
twmed around one another in a double spiral.
‘Each strand contalns complex che_rmcal com-
pounds called bases adenme cytosine,
_guanine and thymme ie. A C. GandT. These
bases are composed of the elements carbon,
mtrogen oxygen and hydrogen and are strung
together by su gar molecules _|omed via phos-
phate ) ', " B

To dupllcate a DNA molecule all that
needs to be done is to separate the two strands,
and to allow each one to spec1fy the bases in

“a new strand. Because of the base pairing

rules. A pares only with T, C only ‘with G and

_thus they contain the genetlc mformahon

Modern human beings, having some of the
secrets of life from bacteria, plants and ani-
mals, now try to modify life for their own in-
terests. The engineers of life have arrived! We
have begun to become genetic engineers-en-
gineers, because we modify life, genetic
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because the only way to change the proper-
ties of organism permanently, is to change one
or more of its genes. The first aim of an engi-
. neer of life is to isolate spectific genes and find
a way to replicate them in order to use them.
Engineering the multiplication of gene is
usually called cloning. Cloning is a way of
producing many identical copies of some-
thing. We clone garden plants by taking
cuttings. To clone gene, first identification and
isolation of gene is must. The gene is just a
stretch of DNA. So this stage requires a
method of cutting DNA with precision to iso-
late the gene of interest. ‘

A piece of DNA is unable to maintain or
replicate itself on its own unless it possesses
certain essential features. To clone such a
DNA fragment, it has to be first joined to an-
other DNA that possesses these essential fea-
tures. The first job in gene cloning isto find a
suitable carrieror vector DNA for the passen-
ger DNA. The DNA containing the fragment
of choiceis first cleaved into several pieces.
These collection of fragments is then mixed
with the vector DNA which also has two free
ends. Both types of DNA fragments join with
each other forming several kinds of hybrid
molecules each containing a particular frag-

ment from the donor DNA. The linear hybrid i

molecules are then circularized and the cut
ends sealed. |

Steps involved in genetic engineering or
gene cloning.
1. Breaking of living cells.
2. Removing genetic information from the
mixture of broken cells.
3. Cutting of specific gene of interest.
4. Splicing of specific gene of interest to vec-
tor for construction of recombinant DNA ge-
netically engineered.

5. Multiplication and identification of geneti-
cally engineered host cells.

And thus, genetically engineered bacterial
cell is used to reproduce millions of identical
cells which form a clone.

1. Breaking of living cells : This is the
first step in gene cloning. Breaking of living
cells is done by mechanical forces or by
chemical treatment. To break E coli cells en-
zymes lysozyme and EDTA (ethylene diamide
tetra acetate) are used, to break human celis,
the frozen human cells are ground with mor-
tar and pestle; to break the cells they are
treated with detergent. The most popular
method of breaking the living cells is to shear
them in a blender and then to treat them with
a detergent. Thus a mixture of broken cells is
prepared.

2. Removing genetic information from
the mixture of broken cells : In the broken
mixture of cells, the DNA is wound up on a
glass rod. The glass rod bearing the DNA
molecule is lifted out from the mixture. DNA
molecules are purified. As DNA molecules
are much larger than other molecules found
in the cell, it is possible to purify DNA.

3. Cutting of specific gene of interest :
In this step specific genes of interest are cut
from the rest of the long DNA molecule. For
this the DNA is divided into genes having ge-
netic informations. The specific sequence of
nucleatides of DNA, form a gene. The DNA
is cut into gene size pieces by restriction en-
zymes. Restriction enymes recongnize the
specific nucleotide sequence and thus they cut
at specific nucleatide site only. The genes of
interest are cut and isolated either from bac-
terial cells or plant cell or animal cells.

neg il
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4. Splicing (linking) of specific gene of
interest to vector for the construction of
recombinant DNA : In this step specific frag-
ment of DNA or gene in which we are inter-
ested is spliced to cloning vehiclei.e. vector
such as plasmids, phages etc. The sticky ends
of vector DNA and DNA fragment of interest
are sealed by an enzyme called DNA-ligase.
This process is called as ligastion. The clon-
ing vector along with DNA of interest i1s now
called as recombinant DNA i.e. IDNA. Then
the rDNA is introduced into a cell which is
normally host for the vector. Introduction of
rDNA into the host cell is called as geneti-
cally engineered cell. The host cells are usu-
ally single celled organisms such as bacteria
or yeast cells.

5. Multiplication and identification of
genetically engineered host cells : The ge-
netically engineered host cell is allowed to
multiply to form a clone containing millions
of identical cells. Each member of the clone
the same DNA pieces of interest, in addition
contans to its normal chromosomal DNA. The
next step in gene cloning is to identify the
transformed cell containing the gene of inter-
est. The selected host cells are used to get the
desired product produced by gene of interest.

In this way, a DNA piece of interest hav-
ing genetic information for product can be
transferred from one cell into another cell
through the agency of vector. This transferred
DNA piece is never naturally present in the
host cell. Thus a new organism can be artifi-
cially created by gene cloning process or
rDNA technology or genetic engineering.

The Enzymes to be used

The cutting enzymes called restriction
endonucleases and joining enzymes called
ligases.

Restriction enzymes : They recongnize
unique base sequence motifs in DNA strand

- and cleave backbone of the molecule at agRet

within or, at some distance from the recogni-
tion site. The DNA is thus cleaved into de-
fined and discrete fragments by a particular
restriction enzyme.

Ligase : Ends of DNA strands may be
joined by the enzyme polynucleotide ligase.
The enzyme catalyzes the formation of a
phosphodiester bond between the 3'-hydroxyl
and the 5'-phosphate terminals of two
nucletides. The enzyme is, thus able to join
unrelated DNA, repair nicks in single strands
of DNA and join the sugar-phosphate back-
bones of the newly repaired and resident re-
gion of DNA strand.

Vectors : Vectors are also known as clon-
ing vehicles. Vectors for carrying the foreign
DNA have been derived from naturally
occuring plasmids and genomes of
bacteriophages and viruses. A vector must
possess certain minimum qualifications to be
an efficient agent for the transfer, maintenance
and amplification of the passenger DNA. The
very first vector utilized for cloning DNA
were plasmids. As genetic manipulation at the
molecular level improved, the original vec-
tors were modified at will to acquire charac-
teristics that made them valuable and versa-
tile cloning agents.

Plasmids : Plasmids are smaller, double
stranded covalently closed circular DNA
molecules which occur outside the main chro-
mosome in the bacterial cells. The most popu-
lar plasmid PBR 322 is being used extensively
for cloning.

Phages : Phages are the viruses which in-
fect the bacterial cells. Phages are more com-

plicated vectors than plasmids. The phage
consists a head, tail and tail fibres. Many

tHeoll
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phagee ale llke small syrmges The common
phage vectors used In cIonmo are Lambda
phage and M l 3 phage o

Transfer of genesin Eukaryotes Trans—

fer of genes. m eukoryotes is done by follow-‘

ing methods. .. e
~1.. The recombinant wral techmque

The recombmant vual techmque involves the;

transfer of an exogenous gene into an ammal

cell via arecombinant DNA made W1th a vi-

ral vector, .« ..

2. DNA medlated gene transfer meth-‘
ods : There are few techniques by which na--
ked. DNA, which is not necessarily spliced
to. vectors, may be introduced drreetly mto-

mammalian cells.

3. Protoplast fusion or somatie cell hy-
bridization : Somatic cell hybridization was
initially hailed as an excellent means of trans-
ferring bulk of genetic material to eukaryotic
cell. The fusion between two cells is due to
merging of the two plasma membranes in re-
sponse to a fusing agent. -

4. Microcell fusion technique :
Microcells are miniature structures contain-
ing one or more chromosomes and are en-
closed in plasma membrance. Microcells can
be fused with a mammalian cell, usmg the
fusing agent PEG.

5. Metaphase chromosome transfer :

Genes that are arranged in the native chro-
mosome may be transferred into a mamma-
lian cell in the form of whole chromosome.
As the later are condensed the most at the
metaphase stage of mitosis, it is easier to iso-
late chromosomes at this state. ‘

6. Microinjection Technique : DNA may
be injected directly into cells through glass
pipettes that are pulled to produce very fine
bores (= 0.1p —0.5 y) at the tip.

1A s 9%%¢-eR 1L

" 7.Electroporation : Exogenous DNA can
be introduced irito cell by subjectmg the cell
to electric pulses. :

8. Nuclear transplantatlon : In this
method 1soIated nuclei from the cells can be
mtroduced mto other cells

DOLLY

7' Reeentl_y nuclezir transplantation and clon-
ing of mammal cell (somatic cell) have been
dorne’ successfully. On Suriday, February 23rd,
1997, two biologists namely Keath Campbell
and Jan Wilmut in Roslin Institute, U. K. suc-
ceeded in nuclear transplantation and clon-
ing sheep from a single cell without using
male sheep. They took an udder cell (as so-
matic cell) from an ewe and an unfertilized
egg from another ewe ie. female sheep. The
nucleus of udder cell contained all desired
characters such as high quality woolen and
milk, containing desired proteins. The nucleus
of unfertilized egg removed i.e. encleated egg.
Thenucleus of udder cell was removed. The
isolated nucleus of udder cell was transplanted
in the enucleated egg cell in the presence of
an electric spark. This new cell consisted was
cytoplasm of unfertilized egg and nucleus of
udder cell. This new cell was grown in nutri-
ent culture medium in laboratory. This cell di-
vided mitotically and produced a few celled
embryo. This embryo was removed from cul-
ture medium and implanted in the surrogate
mother sheep. The embryo developed into a
lamb and was named ‘Dolly’.

Dolly was an exact copy of female sheep
from which udder cell was used in cloning
process. Thus cloning of mammal from a sin-
gle cell revolutionized the field of genetic en-
gineering. By nuclear transplantation and
cloning it is possible to produce high milk-
yielding cows. more egg laying hens and more
flesh-yielding animals.
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This cloning process is therefore similar
to that which was first used over 30 year ago
with frogs. The concept of cloning is not new
nor does it involve genetic engineering. Gar-
deners have used cuttings to clone flowers and
fruit trees for centuries. What is new is that
sheep, like us, are mammals and so immedi-
ately the question is raised, if sheep, why not
humans? There are technical reasons why this
sort of cloning is likely to be easier to carry
out with sheep, but these seems little reason
to suppose that the Dolly technology could
not eventually be applied to humans.

APPLICATION OF GENE CLONING

Gene cloning techniques have unlimited
scope for application, which includes tech-
nologies that cater to human health and pros-
perity.

The purified clones of DNA may be uti-
lized to further investigate the workings of a
biological system, or for applications that tai-
lor products to specifications in agriculture,
medicine and other fields.

Successful genetic manipulation of bacte-
ria has been the incentive for similar inter-
ventions in plants and animals.

(I) Plants : Although plant cells are
totipotent, the correct media for regeneration
are not available for most species. Indeed, only
a very few of the economically valuable fami-
lies have responded to existing media. The
best way of introducing a gene into plant stock
is to insert it first in a single cell.

1. Mass gene transfer : Somatic cell hy-
bridisation and regeneration of hybrid plants
have been successful also mostly in
solanaceous species. Regeneration of plants
from somatic cell hybrids will provide a means
for introducing bulk genetic material into an
existing plant stock. For e.g. Leguminous
plants associate symbiotically with soil nitro-

gen fixing bacteria. Each species of the leg-
ume family has root cells possess receptors
for specific Rhizobium species. If the gene
for these receptor can be introduced into rice
of wheat plant stogk, the need for externally
supplied N, i.e. nitrogen fertilizers will be
reduced.

2. Somaclones : Callus cells, to recollect.
have several types of anamalies in their
genomes. Mutations and abnormalities of the
chromosome number are present in many cal-
lus cells and are inherited by plants regener-
ated from them. Such varieties derived from
mutations in somatic cells are known a:
somaclones. Potato somacliones have resultec
in some useful commercial varieties.

3. Pathogen resistance : Yields of crop:
depend not only on the genetic heritage anc
conditions of cultivation but also on the sus-
ceptibility to their natural pests. Host pos-
sesses cell surface receptors that match anti-
gens on the pathogen. The host pathogen com-
bine by gene cloning methods. e.g. A variety
of maize resistant to the toxin present in it:
pest, Dreschslera maydis, has been regener
ated from single cells selected against the
toxin.

4. Biociders : Several bacteria are knowr:
to synthes is a toxins, crystalline protein dur-
ing sporulation that is highly toxic to larvac
of several moth and butterfly species that ac'
against their insect hosts. One such hacteri:
is Bacillus thuringlensis. The gene for tht
toxin has been cloned in E. coli. Oth« r Bacil
lus species synthesise products toxic to bee-
tles, causing ‘milk’ disease of their l.-tvae.

5. Improvement of photosynthetic ¢ pacity :
Another application in agriculture sl.ould be
to make plants more efficient trappe. s of so-
lar energy. The proteins used for the process
are encoded partly by chloroplast ani partly
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by nuclear genes. Plants differ in their
efficiencies with which they photosynthesise,
perhaps these vificiencies can be enhanced by
genetically engineered chl DNA and / or
nuclear DNA concerned with photosynthesis.

(I ) Animals : Improvement in animals
of economic value has been acomplished tra-
ditionally by breeding and selections method.

1. Cloning : Cloning of an important strain
or plant cultivar is a prime objective of both
plant and animal applied scientists. It has been
achieved in mice by allowing the separated
cells of an 8-cell embryonic mass to develope
in surrogate mothers. Introduction of a desired
DNA into these cells before implantation in
the uterus, should be one of the avenues for
~certain animals with targetted genetic altera-
tions.

2. Veterinary Medicines : Vaccines pro-
duced through genetic engineering, against
foot-&-mouth disease of cattle, rabies affect-
ing cattle, pigs and dogs and common poultry
viral diseases such as Newcastle's disease.

(II1') Clinical applications : Genetic en-
gineering techniques have greatly improved
the possibilities of applications in the con-
struction of drugs and other products used in
medicine.

1. Gene replacement therapy : 1t is the cor-
rect version of the involved gene. Successful
transfer and expression of exogenous genes
in mouse embryos and whole mice have of-
fered the possibility of intervention in disease
due to single genes or a cluster of genes that
are also expressed in a single tissue. There
are searches, therefore for disorders of human
beings that find close similarity with similar
disorder in an animal,

(IV) Control of environmental pollution:
Natural wastes from animals, plants, human

and petroleum products have been present in
the soil and water for ages. Due to industri-
alisation more toxic substances have been
added in environment. Many of these sub-
stances have been designed in the first place
to make them long lasting and hence are not
readily destroyed.

While there are bacteria that are capable
of degrading one or more components of pe-
troleum, three is no single species or strain
that can tackle all these different fractions.
These are separate strains of pseudomonas
putida which carry genes for enzymes that
mediate the degradation of xylenes, toluenes,
octanes and camphors into carbondioxide and
water, These genes are borne on plasmids.
General microbiological and genetic
engineering techniques, to create a “superbug’
strain that contained all four sets of genes its
cells. These engineered bacteria repidly
degrade oil spills.

IMPACT ON SOCIETY

Genetic engineering involves redesigning
the basic blueprint of life in a deliberate man-
ner. This has understandably given rise to
grave concerns about indiscriminate release
of IDNA containing organisms into environ-
ment. The risks include harmfu] biological im-
pact on gene pool and ecosystems, as well as
that on global economy, social values and le-
gal structures of our existing systems.

Traditionally, the scientist has remained
insulated from his/her society, pursuing ‘truth’
or ‘knowledge’ without concern about the ef-
fect of his/her discoveries on the human com-
munity. Recombinant DNA technology trig-
gered off a far greater concern due to its
unique choracteristics of being able to pol-
lute the biosphere in an irrevocable manner.

Genetically engineered organisms, unlike
toxic chemical and other noxious pollutants
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but like all other living creatures, can increase
their populations and spread for and wide both
in space and time. This is first characteristic
of deleterious chimaeric microorganisms that
causes constenation,

The relationship between science and so-
ciety is becoming ever more complicated. On
the one hand, scientists are asked to cure
deédly disease like cancer, on the other one
of the major causes of cancer; tobacco, is sold
freely all over the world. On the one hand,
president Clinton proposes a moratoriurm on
human cloning, on the other the biotechnology
industry is worried that this will threaten ge-
netical research.

This attempts neither to side with the
voices of doom and cry ‘do we have the right
to play God!” Nor to uncritically exol the mi-
raculous benefits that are sure to emerge as a
result of rDNA technology. It aims to stimu-
late the novice genetic engineer to think be-
yond the unique techniques and their imme-
diate applications and thus begin the process
of becoming a discerning and responsible
member of society, ready to participate in de-
cision making in the future.
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EXAM :
A CRICKET MATCH

Dinesh Deshmukh
S.Y.B.A.
Pen 1s a bar.

Writing matgrial 1$ a pad.
Student is a batsman.
Question is a ball.

Exam Hall is a pitch.
Marks are runs.

Paper setter is a Bowler.
Examiner is an Umpire.

Supervisor is a Square leg Umpire.

Moderator is athird Umpire.

Hard Question is a Bouncer.
Good answer is a boundry.
Cloze marking is a best fielding.
Copy is an independ Shot.

First class is a half Century.
Distinction is a Century.

Catch during copying is run out.
Wrong answer is Bowled.

Mark Sheet is the Score Board.
Parents are Spectators.

Wrong question is a No Ball..
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Toke Box

Prasad Khopade
S.Y.B.Com.

* The drunker was trying to fit his door
key into a street lamp as the policeman ap-
proached.

"I don't think there's anybody at home,
Sir", remakred the policeman.

"Must be Officer", slurred the drunker "the
light's on upstairs”.

* "T've got dancing in my blood", said the
dancer to his partner as he whirled her around
the dance floor.

" May be", she answered, "but it hasn't
reached to your feet yet".

* On street of Nairobi in one hot summer
day an elderly gentleman faints in the street.
A small crowd quickly gathered around him

"Give the gentleman a glass of brandy”,
advises a woman.

"Give him a heart massage” added an-
other.

“No, just give him some brandy", insists
the woman.

"Call an ambulance". Yells someone else.

“A brandy". The man suddenly sits up and
exclaims, "Shut up everybody and do as the
kind lady says".

* Comedian says to his Doctor, "every time
I'look in the mirror I get sick".

" At least your eyesight is good" the Dr.
replied.

* A young Camel asks his father, "Why do
we have humps on our backs?".

"They store food when travelling through
the desert", answered his father.

Again the young Camel asks, “Why do we
have long eyelashes?"

"To stop sand blowing in cur eyes". Comes
the reply.

Finally, the young camel asks," Why are
our toes linked by the pads?'

"To stop us sinking in the ground”, ex-
plains the father,

“So, Daddy", Counters the young camel,
"What are we doing in this Zoo?"

* A buyer at the bird shop-

"Why have you crossed a carrier pigeon
with a parrot?” :

"So that the pigeon can ask for the
direction if it gets lost.” Salesman replied.

* A Doctor came into a hospital room and
told the paitent's husband to wait outside while
he examined his wife.

A few minutes later the doctor came out
and asked a nurse's aide if she could gethima
pair of pliers. She did, and he went back into
the patient's room.

Five minutes later he came out and asked
for a screwdriver. When he came out a third
time and asked for a hammer, the anxious hus-
band demanded, to know what was wrong
with his wife.

" I don't know yet", the Dr. said, “I can't
get my bag open.”
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LIFE

Ravindra N. Salvi
S.Y.Bsc

/

Lifeisalove

Loveit.

LoveisaWar

Accept it.

War is a Risk

Risk It.

Life is a Friendship

Join it.

Friendship is a Power
Take it.

Life is an Eduaction
Leamit.

Education is an Enjoyment
Enjoy it.

Life is an Example
Solveit. .
Example is an Adjustment
Adjust it.

Life is a Decision

Decide it.

Decision is a thinking
Think over it.

Life is Time

Manage it.

‘Since' life never comes twice
Don't Miss It!
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A Senior Lecturer's Guidelines on Education

* School, College, University and home
are jointly responsible for eduction.

* The strength and effectiveness of educ-
tion depends on the basic ideas teachers have
about man and the consensus of values in their
society.

* The aim of education (should be) is a
mature person, wellbalanced between per-
sonal and social responsibilities.

* Education is concerned with their
relationships; that of a person to history and
tradition; that of a person to his society; that
of a person to himself.

* Eduction should enable a person to take
part in a responsible way in all spheres of
social life, in family as well as political af-
fairs, and at his place of work.

* Eduction should teach the observance
of duties as well as, of rights.

* Through education society preserves the
means of its own preservation; what point
would there be in an education system that
resulted in its own society's decline? (Unfor-
tunately this is what is hapening to our soci-
ety of today! And we cannot struck off our
responsibility as teachers.... on whatever level
we happen tobe teaching...... in Schools, Col-
leges or Universities).

* Eduction should teach the ability to Criti- -

cise on rational grounds, but it should also
foster a positive attitude to agreed values.

* Eduction should enable a person to re-
flect upon himself and exercise self-criticism,
to recognise his possibilities but also his lim-
its.

* Schools, Colleges, Universcities thus
(Eductional Institutions) and social life are

only valuable with a degree of discipline.
( Unfortunately with exception of institutions
like NDA, or few military training Institution
like IMS, we have no proper perspective of
discipline amongst our facutly colleagues (our
teachers themselves), how can we expect it
from our students? We, teachers thus must,
be more instrospective ourselves and try to
improve ourselves as far as an tmportant value
& place of discipline happnes to be in the
sphere of Education)

* There is no education without authority

" on the educator's side based on moral quali-

ties.

* Knowledge in itself is not enough; edu-
cation should convey ethical values.

* In a media-oriented society of toady, par-
ents and teachers no longer have the monopoly
of conveying information. The individual has
to make an effort not to be manipulated by
the media.

* Non-commintment is not the same as
tolerance. Tolerance is the acceptance of
insurpassable differences. Education towards
tolerance can follow only after the conveyance
of conviction. '

* The only way to happiness that educa-
tion can teach involes the acceptance of du-
ties.

* A School or College taking pride in
allowing pupils to accept or reject the values
embodied in the laws is not giving the tax-
payers value for money.

* Education need to convery what they be-
lieve is the meaning of life with the help of
positiye examples and heroes.
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| Department of English

(Under-Graduate Level)

* Activities for Students

(1) Guest lectures - (i) Under the Auspices
of the Arts Association, the Inaugural Func-
tion of the English Literary Association was
heid on Saturday, 26th Sepetember 1998.
Chief Guestand - Dr. Ashok Thorat,

Chairman Dean, Facutty of Arts,
University of Pune.
Chief Speaker - Dr. Prashant Sinha,

Head, Dept. of English
University of Pune.

- Importance of English
Talk Language and Literature.

(i1) Dr. S. B. Gokhale, Reader, University

- of Pune, delivered a talk on ‘Developing Your

English’ to all the F. Y. B. A. students
( both A and B Batches)

(iii) A lecture on ‘Varieties of English’
with reference to British and American Eng-
lish was delivered by Prof. Ms. S. G. Parab
to FY.B.A. studeuts (Comp. English) of our
college.

(2) Seminar : A One-Day Seminar for the
Under-Graduate Students of special English
classes was held on Saturday, 13th February
1999 on-texts for T.Y.B.A. (Dramas) and
S.Y.B.A. (Novels)

1st Session : T.Y.B.A. (Special English) :
Students read out papers titled -

(i) Atmosphere of Darkness in ‘Macbeath’
(William Sheakespear) by Miss. Jai
Deshpande. (T.Y.B.A. English Speical)

(i1) ‘“Twelfth Night’ (William Sheakespear)
as a comedy by Miss. Ashwini Pathak
(T.Y.B.A. English Special)

Chairperson and Expert : Dr. Aniket Tawre,
Reader, University of Pune,

2nd Session : S.Y.B.A. (Special English)
Students read out papers titled :

(i) Heart of Darkness - Joseph Conrad, by Mr.
Yogesh Shitole { S.Y.B.A. Special English)
(11) Sons and Doves - D. H. Lawrence

by Miss. Bhagyashri Dhekane (S.Y.B.A. Spe-
cial English) \
Chairperson and Expert : Dr. Prashant K.
Sinha, Head Dept., of English, University of
Pune.

A gorup of 50 students from the Under-
Graduate and the PG classes’ participated.
Eminent teachers like Dr. Shridhar Gokhale,
Dr. Kalpana Wandrekar and Mrs. Leena

tH9exll
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Chandorkar, Miss Sahasrabuddhe who at-
tended the Seminar, actively participated in
the proceedin,s, followed by lively and en-
lightening discussions. Dr. Ashok Thorat,
Principal, Shahu College, Dean, Arts and
Fine Arts faculty, on request was kind enough
to be with us for half an hour. We are greatly
thankful for his kind gesture. '

Post Graduate Level

* Activities for Students :

(1} A video screening of ‘King Lear’ was
arranged by Dr. Padma Mehta for the M. A.
(English) students.

(i1) Assignment in the form of paper-read-
ing was conducted by Mrs. Sulabha Naik for
the students on ‘Mac Flecknoe’ by Dryden,
in the class itself.

(i) A visit to the Film Institute was or-
ganised for all the students of the PG depart-
ment of the college by Prof. Mrs. Bharati
Dole. Both Mrs. Anuradha Alurkar and Mrs.
Sulabha Naik participated enthusiastically in
this activity.

(iv) A poetry-reading activity was organ-
ised by Mrs. Anuradha Alurkar in which the
students participated with interest and enthu-
slasm.

(v) An Elocution Contest was organised
by Mrs. Sulabha Naik on 6th March 99

(vi) A guest licture by eminent speaker
and scholar Dr. Anikhet Taware was held on
5th February 99 for the students of the PG
department (English).

(vii) A guest lecture by erudite scholar Dr.
K.S. Iyer (Baramati) was held on 11th March
99 for the students of the PG department
(English)

Activities of Teachers ;

Prof. Sulabha Naik attended an Interna-

tional Conference on ‘Colonies, Missions,
Cultures in the English Speaking World, De-
pendence, Independence, Interdependence at

the Threshold of 21st Century’ organized
from 6th to 11th April 1999 at the University
of Tuebingen, Germany, and presented a pa-
per at seminar conducted by Dr. Nobert Platz
on 8th April.

V. G. Joshi
HOD, Department of English
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Economics Department

* Number of Teachers

Junior Wing - 03
(2 Full Time, 1 Part Time)
Senior Wing - 05

(4 Full Time, 1 Part Time)
* Contribution of teachers in College
Activities _
Staff members of this dept., participated
in working of the following committees,

1. Planning Forum - All the members of
the department

2. Attendance - Mrs. Kulkarni V. S.
committee Mrs. Satam M. M.
3. Time table - Prof. Shah R. B.
committee

4. Annual Gathering - All the members of
committees the department

¥ Activities for Students : Guest lectures
arranged for banking students :

Subject Guest Lecturer
i) Nature and types - MTrs. Sunita
~ of securities Ranade, BOB.
i1) Endorsement - MTr. Yashwant

Deshmukh, BOB
Mr. Yashwant

iii) Negotiable

Instrument Deshmukh, BOB
3. iv) Clearing House - D. S. Satpute,
(¥) &, R 7 3 3@ ¢ T qW BOB
feremdierda aemeTe R SRR seedr v) Foreign Exchange - Mr. Abhayankar,
Some Applications of Transactional Analy- BOM
ses T [qugTEieT SrI9mSd 1. @Y. 37k g 91, 9J. vi) Lead Bank Scheme - Sai Prithvi Nath,
i A e e, Over the Countri 3}531?1'\1 il Parikh
o . - vii) Over the Countnn - ri Anil Pari
g e R et . o, )Exchange
. TS 3 2. e At 9o S el viii) Mutual Funds - Mr. A. B. Parikh
1. &Y. AT AE
e frarye
WURTST @ 9%%¢-%% 1 1903 Ul




* Academic . achivements of the
teachers _ :

Refresher course :

i) Monetary and Macroeconomices - GIPE
-Mrs. M. M. Satam - 4 Jan. 99 t0 23 Jan. 99.

ii) Quantitative Techniques for econom-
ics - GIPE - Mr. V. S. Kulkarni 25 Jan.to 13
Feb. 99,

Dr. A. L. Pathare
Head of the Department
Department of Botany
* Classwise Strength of the Students
F.Y.B.Sc - 120
S.Y. B.Sc - 44
T.Y.B.Sc - 18
M. Sc. Part I - 16
M. Sc. Part II - 12
Ph. D.Students - 03
* Number of Teachers
Junior wing - 3
Senior wing - 6
Post-Graduate - 3

* Number of Non-Teaching staff : 8

* Activities carried out by and for
students

(1) Students of class XII prepared charts
and models on the subjects photosynthesis,
respiration, pollution, biogeo-chemical cy-
cles, structure of cell and cell organelles.

(2) Use of Computers : In the year 1998-
99 for T. Y. B.Sc. Botany, new syllabus with
course on computer applications was imple-
mented. The teaching of computer applica-
tions in Botany was carried out by using the
computers from the department of computer
science. For getting the information of re-
search methodology, guidance and facilities

and provided to the M.Sc. students. M.Sc.
Part-II students carried out the various re-
search projects.

(3) Botanical excursions academic vis-
its : Botanical excursion was organised for
T. Y. BSc. and M. Sc. students to Lonawala-
Khandala forest for collecting rainy seasons
plants.

Botanical excursion for the students of
S. Y. B.Sc. (B) was arranged to
Mahabaleshwar on 7th June 99 to collect the
wild plant specimens.

Botanical exurision for studnets of T. Y.
B.Sc. and M. Sc. was arranged to Pachgani-
Mahabaleshwar area to study the flora and
collection of botanical specimens on 21st
February 99.

A study visit was organised for T. Y. B.
Sc. Botany students to Kamala Nehru Park
and Empress Garden for comparing the for-
mal and informal gardens. As per the revised
syllabus a study visit was organised to the
various departments of Agriculture College,
Pune - 5., to see the working in the various
fields of Agriculture on 24th February 99.

(4) Departmental Library : Reference
books and journals are made available for T.
Y. B.Sc. and M. Sc. students from departmen-
tal library by Prof. R. B. Gurav and Prof. V.
A. Patil.

* Educational Activity of Departmen-
tal Staff : Dr. T. D. Nikam, delivered lecture
on ‘Plant Tissue Culture Techniques’, and
Prof. R. B. Barmukh demostrated the
practicals in Plant Physiology for the refresher
course in Botany at the Department of Botany,
University of Pune.

* Honours received by teachers and
reserarch activities : Dr. R. V. Gandhe re-
ceived honour as a member of the organising
committee for the International Conference
on ‘Frontiers in Fungal Biotechnology and

3901l

1 ‘RTE 1 9%%4-%2 ()




Plant Pathogen Relationship’ at Osmania
University, Hyderabad. In this conference, he
presented one individual and two joint
research papers alongwith the research stu-
dents Ankur Patwardhan and Gaur: Rane.
He was Chairman for one session in the na-
tional conference on ‘Evironmental Aware-
ness and Natural Resources Conservation’ at
Babasaheb Ambedkar Marathwada Univer-
sity. He presented the two research papers
with Aparna Watve, Ankur Patwardhan and
N.J. Pawar. ,

Dr. Mrs. K. R. Gandhe and Dr. R. V.
Gandbhe participated in the first conservation
assessment and management plan for medici-
nal plants of Maharashtra organised by dept.
of Botany, University of Pune.

Dr. Mrs. K. R. Gandhe was invited and
delivered the lecture on ‘Indoor Plants, Road-
side trees and Urban planning at Erode,
Tamilnadu. She participated in Mass media
discussion for medicinal plants in 'Vishwa
Vaidya Sammelan' Pune. She presented the
research papers in three international confer-
ences, one on ‘Ecological Engineering’ held
at Calcutta; on ‘Frontiers of Fungal
Biotechnology and Plant Pathogen Relation-
ship’ at Hyderabad, and third on Tropical
Mycology at Chennai.

Dr. T. D. Nikam alongwith Savita
Nagarkar presented a research paper in
Vishwa Vaidya Sammelan at Pune. Prof. R.
B. Barmukh presented a research paper in na-
tional conference on Frontiors of Agriculture
at Jaipur.

* Publications of Teachers :In Interna-
tional Journal - i) Nikam T. D., Shitole M.
G., (1998) in vitro plant regeneration from
callus of niger ( Guizotia abyssinica Cass) cv.
Sahyadri. Plant Cell Reports 17:155-158.

i) Nikam T. D. (1998) High frequency
shoot regeneration in Agave sisalana. Plant
Cell, Tissue and Organ Culture 51:225-228.

In National Journal i) Gandhe R. V.,
(1998) A new species of Achiya from
reveriné water. Journal of Bombay Natural
History Society.

ii} Gandhe R. V. ( 1998) Teliospore ger-
mination and nuclear behaviour in Urocystis
hypoxis. Indian photopathology.

* Research Projects : 1) Predaceous fungi
a possible biological control by Dr. R. V.
Gandhe. cost. Rs. 40,000/- UGC. Minor
Project. :

it} Seed bank a germplasm collection by
Dr. R. V. Gandhe cost Rs. 5,000/- India Foun-
dation.

iii) Planning of planting the trees in Pri-
ority Areas' of Pune city by Dr. Mrs. K. R.
Gandhe cost Rs. 5,000/- India Foundation.

* Extra-curricular activities : Modern
Centre for Carrier Guidance ( MCCQG) is run-
ning Botany related courses like Gardening,
Plant Tissue Culture, Mushroom Cultivation,
Landscope Gardening Biofertilizers and Food
Preservation for the service of the society. For
these courses Prof. G. M. Bansude, Prof. Mrs.
N. N. Bankar, Prof. Mrs. M. B. Shinde, Prof.
Mrs. R. V. Deo, Prof. Mrs. R. N. Ingole and
Prof. V. A. Patil have worked as resource
persons.

* Improvement in the Laboratory and
Library : The grant of Rs. 1,00,000/- for
books and journals and Rs. 2,00,000/- for
equimpement has been allocated by UGC
under IX Plan for the development of PG pro-
gramme in Botany. From the released grant
department has set up the 'Plant Tissue Cul-
ture Laboratory for the Students. The refer-
ence books and journals worth of Rs. 28,000
have been purchased by the department for
the post-graduate students.

Prof G. M. Bansude
Head, Department of Botany
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DICI L, Pune.

2) Rank Systems, Pune.

3) Harbinger Systems (Pvt) Ltd., Pune.

4) Cummins India Ltd., Pune.

5) ETH Research Laboratory, Pune.

6) Global Solutions, Pune.

7) Objectivity Consultants, Pune.

8) Fortune Decisions System (P) Ltd.,

Pune.

9) V-Smart Infotech, Pune.

10) NU-Link (India) Pvt., Ltd., Pune.

11) Philips India, Loni Kalbhor, Pune.

12) Tata Honeywell Ltd, Pune.

13) Deccan College, Pune.

14) Genesis Corporation, Nigadi, Pune.
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Science Association

* Names of the Members

Dr. Mrs. Sushama Thatte ( Chair person)
Dr. Mrs. S. D. Joag ( Advisor), Prof. S. N.
Ghaisas, Prof. J. P. Bhide, Prof. S. S.
Deshmukh, Prof. D. B. Gaikwad, Prof. Miss.
S. Gaitonde, Prof. Mrs. M. B. Shinde, Prof.
S. P. Wagh, Prof. Pokharkar, Prof. A. K.
Deswandikar, Prof. D. S. Mane, Prof. Yenge,
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Prof. Mrs. A. A. Dharmadhikari, Prof. A. M,
Vankalas, Prof.Mrs. C. V. Butala Shri.
Bodhani (Office) and Dr. Mrs. K. R. Gandhe.

* Student Members : 92 student mem-
bers worked as volunteers and participants
indifferent activities through out the
yecar.,

* Activities for the Students : The inau-
gural lecture was delivered by Shri. M. R.
Joshi, Director, R and D. E. (Engrs.) Dighi,
Pune on *The role of science in changing glo-
bal environment. The lecture was followed
by a lively discussion with students interested
in armament research. A lecture on ‘Area,
volume and determinant function’ was deliv-
ered by Shri. M. Prakash of the
Bhaskaracharya Pratishthan on 22nd Sep-
tember 1998, followed by interaction and dis-
cussion with students. On 4th December 1998
Shri. Vilas Gohad spoke to S. Y. and T. Y.
B.Sc. students on ‘Polarization and it's prac-
tical application. For our first attempt for a
popular Marathi lecture we were fortunate to
have internationally known scientist and au-
thor Dr. Bal Phondke, who talked about the
‘Cutting edge of biotechnology’ on 21st Dec.,
1998. Shri Rahul Limaye of Intel Corp.

USA was our next guest for electronics and-

computer science students on 9th Jan. 1999
he delivered a lecutre on ‘Microprocessor
Technology-Pentium IT" to a packed andience.
For the concluding session and prize distri-
bution we invited Dr. Anil Lachke, Asstt.
Director, N. C. L. He held the audience spell-
bound with his ‘Storeis of accidental scien-

tific discoveriems’ (3770 9Tl AT )

* Activities with Student participation

1. Essay Contest : Students from Junior and
Senior College Participated in an essay con-
test tackling four different topics. Each essay

was assessed by three examiners of which two
were subject experts and third was an out-
sider, from a panel of five examiners.

The winners were - Junior Wing :

FirstPrize  : Tanmay Dharmadhikari XIC.
Sentor Wing :
FirstPrize  : Sonal Pandit, T. Y. BSc.

: ‘ Zoology
Second Prize : Madhavi Taware, S. Y. BSc. B
Third Prize . : Manjusha Tathode,
(Shared) S.Y.BSc.B

: Smita Borlikar,
T. Y. BSc. Zoology

2. Meet the expert at work : Invitation tearns
comprising of 2 to 3 students and one teacher
visited the work places of cur guests to invite
them to deliver a lecture.

3. Wall Magazine : Science Bulletin : Eight
issues of the wall magazine were displayed
dealing with diverse subjects ranging from
butterflies to volcanoes.

The winners were

First Prize

The tug of war between : Smita Ghosh

man and HIV T. Y. BSc. Chem.
Second Prize
Plant tissue culture : Sagar Pandit
T. Y. Bsc. Botany
Aparna Jadhav

T. Y. BSc. Botany

4.Science News Letter : Last year's prize win-
ning title - Modern's Sci-eye was used for
all news letter issues this year. This was a
group activity for only Junior College stu-
dents. Seven issues of the News letter deal-
ing with different subjects like space flights
and movements of earth's tectonic plates
were brought out.
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The winners were :
First Prize
The tale of towering telescope
by : Madhu Gautam XIC
Nishigandha Kotgire XiC

Ruhi Patne XID
Second Prize

Here comes the Y2K bug

by : Sheetal Gupta XIC
Ashwini Muttalgiri XIC
Benazir Paraz XIC
Saili Palande XIC

5. Science Quiz - 98 : A science quiz held
covering a wide spectrum of subjects from
chemistry, physics, electronics, computer sci-
ence, mathematics, statistics, botany and
zoology.

Seventy two students entered the quiz.
Mindful of the large number of entrants, an
elimination round was held. In this round
multiple choice questions were asked. Twenty
highest scoring students qualified for the fi-
hals.

Five teams of four students each entered
the final. The final had three rounds - the first
round of multiple choice questions was fol-
lowed by a second round of direct questions.
The last round was a visual round open to all
terms -

The winners were

Sheetal Gupta Xic

Ashwini Dharap XIF

Nitin Pawar S.Y.B.Sc. ‘A’
Shrawani Sen T. Y. B. Sc., Zoo.
The runners up were

Gaurav Gupte - XIC

Manoj Shinde X1E

Mandar Deshmukh T.Y.B.Sc., Chem.
Raviraj Hande T. Y. B.Sc., Chem.

6. AIDS awarness quiz : Officials of the
National Aids Research Institute conducted
an AIDS awarness test for our students. 132
students participated in the quiz.

7. The student volunteers weré assessed
according to their participation and enthusi-
asm in the association activities fo choose the
best volunteers. These were :

Best volunteer ( Jr. wing)

Saili Palande XIC
Best Volunter ( Sr. wing)

Swati Samudre E Y. B.Sc. B

Dr. S. J. Thatte
Chairperson

COMMERCE

- ASSOCIATION

* Names of Members

Prof. A. V. Kamble (Chairman), Prof. Gujar,
Prof. R. W. Kulkarni, Prof. Ahiwale, Prof.
Vijay Gaikwad, Prof. Vijay Chitnis.

* Activities conducted for staudents :

(1) Wall Paper : This year the activities
of Commerce Association started with the in-
auguration of Wall Paper on ‘The Nuclear
Tests at Pokhran’ at the hands of Prin. A. G.
Gosavi. Four more Wall papers were prepard
by students on ‘Nobel Prize Winner -
Amartya Sen, Fascinating Fashions,
‘Swadeshi’ and *New Cars in the Market.’

(2) Debating Competition was organised
on the following topic :

‘1 am proud to be the citizen of a Nuclear
Country’. About 35 Students participated in
this Competition,

(3) Press Advertisement Competition was
conducted in which 25 students took part.

(4) In Audio-Visual Competition our stu-
dents demonstrated various advertisements in
creative and innovative ways.

REEL
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(5) We also held Hand-Written Magazine
Competition on the topics :

* Noble Prize Winners India gave the World.
* Swadeshi.
* My Hero My Ideal o

Around 20 students have prepared magazines
on these subjects. We also have arragned to dis-
play magazines to other students.

We sincerely express our gratitude to Prof,
M. A. Kulkarni, Prof. Dr. Mitra, Prof. Dr.
Dole, Prof. Rahane for judging the perform-
ance of our students in these events.

And last but not the least Commerce As-
sociation is highly grateful to our Prin. A. G.
Gosavi and Vice Prin. Dr. Waghmare for their
positive encouragement and guidance all the
times.

Prof. A. V. Kamble
(Chairman)

Post-Graduate

. Association

* Names of Committee Members

Prof. Dr. Bharati Dole ( Chair person), Prof.
Dr.R. V. Gandhe, Prof. Dr. A. L. Bhalerao,
Prof. D. B. Gaikwad, Dr.AbhayDeswandikar,
Prof. Pradeep Mohite, Prof, Mrs. Sulbha Naik
* Activities of the Association

(1) Address to the students by Principal
A. G. Gosavi on 10th July 1998,

(2) Inaugration of activities of the
assocation by Dr. C. G. Vaidya and a lecture
on ‘Relevance of Post-Graduate Education in
Meodemn Times’.

(3) Lectures on ‘Application writing’ by
Dr. 8. B. Gokhale in the month of Jan. 1999.

(4) Visit to Film and Television Institute
of India on Feb. 10, 1999

B. S. Dole
( Chair - person )
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(@) o=t g g . e gd. a. & o ar
e arefsTer (S9T) an Al el Fas®d
feremea =l “IRATe FerepTeTiie IR a HRor’
a1 famarer &, © M. /R a7 feasl ger ggdn
g ell, &, arg. €Y. s, qrér atae et
AT AT ST, 8T T TRASE HRET 9
Feremeat=t wat set. %, HiFe ER ar faenRiFm an
(&) T WreT Tt : U, g, ), T i SibT
fowaradt 7 e snffe grarEr sty
HLOGTATS! € Tqerf SR T STl

() Tl wiEE R ey :

fRag ;R GEAN R
TR ARe Al we R,
‘ I, TWE
ARGFET : YRAE 749 3nfefe
fawg &TROT q e
1. Rrfar gt
HrafeTar
ISCIRI BT Aol
(wat. 3. 2i)
1 rerfores i HETEneaTa 933 fmet
anifor Ry faenfRi wéra om e i giveg

TREE AT gl &dr geqanr el
telsimise

Name of NCC Unit No. of Cadets
36 MAH BN (ARMY) 53
3 MAHNAVAL UNIT 52
3 MAHAIRSQN 25
2 MAHGIRLS BN(ARMY) 21
3 MAHARMD SQN 03
1 MAHSIGNAL COY 02
TOTAL 156

* ey P

* Tt R AT Fdr TR HOS A
Riitrrred qere . O, dY. SRiERieAr g
<rear adfél Tia SrEEeRe givardl SgH &
s fovfereer S vy, g gt gt Al aut
e qeTfaeaaTeaT BEET GgHT.

* 3izt aifpey gum B (arrdT) ansh

TeRETE R RRR miftremede afte @il

Famed) 7 el 48 HerErd Aq. HERIgre T
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BT Sidreror 2ok §fven Sufted €. B
gy, dhrhie, waefaT, fag aigfdir a
Rrpran & Tofere uredfdie are ). Fd TS
g T Tt 91T AT BT S=aaeiid e BIRIR
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* fetid 29 Hgarh ] AW oA, 1. 9

TRAEEIE SR VSM Hetie g g . 4.
Y. Uy e afdeeT e e, ar e uen i
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TS (3T 11 e a BisH Helidaraamae
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* FYFI3R 37 SAMHH AR dee (A1) am|
HERTE q%d Hal [3aqt e,

Junior Under Officer Shriram Rahul has
attended the Silver Standard and Cadet
Mungikar Yayati has attended the Bronze
Standard of the International Duke of

Edinburg Award for young people in India.
Both cadet of the Army Wing became a mem-

_ber of an International Select Band of young

people. .

eWIE U, 4. 41, SHwEeied gdaen ar g
A iicfnde W 9 0o T BT W ar
TS W aei. aiftfe T g ufdveror R
T HSeHAT JRT S T97 TURH bl

* 3¢ WEWIY Fetera (Srmt)
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el ORET T HAE Tqeld fEd hHis qeshie.

fafrr 3zt f%at QM madarst Com-
bined Annual Training CampAea o ar . g
U Age g ARG T GgAE e A
FeRY. JUO 1011 Mrasharedt BLCI, 11 Huardt
Fra= g gewrT. CPL wa il CPL sifa &,
CPL % Aadl arat CATC LI el Ras T
[SELS IR
o TS bt BT T84T,

uT. AFRAT Qg% drear AnfesArar Na-
tional Leprosy Driveded SIATET TeqrT.
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- oI iR, dte g, gfert Rmer eadf e
shHie, PO CDT 973 30reT, C.C. e o,
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fcirr spHiam.

PO CDT 3ifa 7=2 qrel Ship Attachment
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CATC 1 &gl (Hag g §g9F. CDT sTiHer
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CPL M1 masrars<y fwen &b NIC, a
CATC I, Il 9l fas g g9, CPL bl
giewe q fedr iR sa CATC-1 g BLC-I daard
g g ggvm.

Fraf ufyrroeRiar ened B ariiie
gifererdr ferrerer AT, aradt :9 e TheH
ohel, TN, ST & STarer SR wquf

a1 §RET QUr ST T8 FEEIT BT
QT FTUTRIGR BT SE4HT. 07 STEId Ao
ITET! F [N SEIM BT @adds U
HeHPT. World Foundation on Reverence for
All Life, Pune i} YOT STEA STATRTA Shetedm
ST TeliT SATI BT ST STl &1l

2/Lt 21, 1. e aiFT T Taie HiSTeiT,
Officers Training School - Kamptee Z2 ot
el T o SETedT HHIBM S0l ATe SAToT
TSI [T FTHUTEH el TTIIe SRS 22l
3 OO 3. TERTETE PR A Sy
d Tk . ar wievETa & M 1-8 @

Bforepierd widwor dvgrd aret. ar wldneona o,

HRIE A HHAR T gad I 399 Tehrd [HaTd.
T T qald 3R,

Lt . &, &1, fraw

“ Students Aid Fund {

Under this scheme, students of all stand-
ards ( from X1 to Post-Graduations) of all sub-
jects, who are regular, sincere and economi-
cally needy are entitled to avail some finan-
cial help.

The aid can be utilised tor any of the
following purpose-

(1) To part pay the tution fees.

(2) To pay Univ/Board Examination fees.

(3) To purchase books, stationery, calcu-
lator etc.

(4) To purchase dress material for physi-
cal training purspose etc.
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This time record number of students ap-
plied and then they were interviewed by a
committee of staff members
(a) V.K. Athavale (b} D.S.Mane
(¢). N. Mahajan (d) Mrs. V. Satam

95 applications were received

Approx. Rs. 300 to Rs. 800/- were sanc-
tioned depending upon the condition and need
of the students.

Total amount sanctioned was (approxi-
mately): Rs. 33,250/-

With more active role of the class advi-
sors, I am sure we will be able to reach more
and more needy students in the next academic
year.

Athavale V. K.
(Chairman)
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