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The academic year 1959-60 began in an
atmosphere of gloom and sadness. On Wednesday
the 29th of July 1959, Sri M. K. Shanmugam, our
former Principal, cast off his mortal coils and
joined the select band of immortals. May his soul
inspire and guide us in all our endeavours in the
years to come !

Though rather sad and gloomy this year has
brought us something new. With the consent of
the University authorities and the Government of
Madras the Pre-Medical Course was started in
August last, with a strength of 117 students. We
have to acknowledge here with grateful thanks
the first steps that were taken by the late Sri
M. K. Shanmugam to introduce this Course. It is
indeed a pity that he is not with us to see his
efforts bear fruit. All the arrangements necessary
for the introduction of this Course were made in
July last and we are glad to say that it is running -
efficiently.



While this year has its encouraging features,
e have to admit that the future is none-too-bright.
We may have to face many problems in the coming
years and are determined to do so with courage
and confidence. The first steps have to be taken
for the introduction of new Degree Courses in
Physics, Chemistry and Commerce, for only when
the College is full-fledged can it attain financial
stability. In all the tasks that lie ahead of us we
look forward to the co-operation of the students of
the College, past and present, and the generous and
liberal-hearted people of the locality.



General :

AT HOME AND ABROAJM
by

P. NaTaBAIAN, M.a.,
Lecturer in History,

Nehru's Visit to Nepal:

Prime Minister Nehru reached Nepal on
11th June, 1959. He inspected a guard of
honour presented by a contingent of Royal
Guards, Mr. Nebru said that he had been
invited by King Mahendra to visit Nepal
when they met at the Kosi project site a few
weeks earlier,

Our Prime Minister was given a reception
by the Nepal-India Frienship Association.
Replying to the reception the Prime Minister
said that the two countries had no designs on
each other. There was no issue between
India and Nepal that might lead to a conflict
of interests. He said that the task before
Nepal was as great and difficult as that before
Indis.

Speaking at a royal banquet held in his
honour by King Mahendra and the Queen of
Nepal, Prime Minister Nehru said that one
could expand one’s international relations,
one could make new friends but old friends
should not be forgotten,

Mr. Nehru addressed the Nepal Council of
Asian Relations and World Affairs on 12th
June, 1959. He said that the real differences
in the world lay not between socialism,
oapitalism and commupism—all ohildren of
the industrial revolution of the West—but
between the developed and under-developed
Gountries. Slogans, after all, were superficial
and not as deep as thought. What was needed
was deep thinking and not slogans. The
World was changing all the time, but slogans
remained the same. He warned that the
pattern of life being woven out of the machine
was utterly regleoting another vital aspect of
life, the spiritual aspect.

The Prime' Minister then addressed a Press
Conference at Kathmandu on 14th June
1959. He said that there was concurrence,
between India and Nepal in their approach to
the Tibetan question. He further said that he
did pot envisage any threat to the India’s
frontier because of Tibetan developments.
He made it clear that India did not intend

taking the Tibetan question to the United
Nations,

A Joint Communigue wasisssed and it said
that the Prime Ministers of India and Nepal
were convinced that they could best serve the
cause of world peace as well as their countries,
interests by adhering to the policy of non-
alighment with military groapings and by
maintaining friendly relations with all
countries. Prime Minister Nehru returned to
Delhi in the afternoon of the 14th June, 1956.

Agitation in Kerala :

In response to the call by the Joint Action
Committee consisting of the Congress, the
P.S.P., the Muslim League acd the IN.T.U.C.
for observance of a hartal in connection with
the * Deliverance Day ’, a majority of the
shops were closcd on 12th June, 1939, in
Kerala State, the first and the only Commu-
nist roled State in India. Normal trading
activity in the State came to a near-standstill.
It was an agitation to end the Communis: rale
in Kerala. Elaborate police arrangements
were made to prevent any untoward incidents,

The agitation took a serious turn “on the
13th June, 1959, and it was reported that four
persons were killed on the spot and anather
sucoumbed later to injuries sustained when
the police opened fire on & crowd which was
said to have attacked a police- stution at
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Ankamali six miles from Alwaye. There was
aleo a clash between a crowd and the police
on the l4th afterncon at Aroor, about
80 miles from Alleppey. The Police opened
fire again in Kerala on 15th June, 1939, one at
Pulluvila and another at Kochuveli, both in
Trivandorum district, Mrs. Indira Gandhi,
the Congress President, deputed the General
Secretary of the Congress, Mr. Sadiq Ali to go
to Kerala to study the situation in the strife-
torn parts of the state,

Obp the invitation of the Chief Minister of
Kerala, Prime Minister Nehru paid a visit to
Trivandrum on June 22, 1959, to find s solution
for the situation that had developed as a
result of the anti-government agitation, The
three-day disoussions that Prime Minister
Nehru had with various political parties and
interests resulted in the emergence of certain
agreed proposals. Certain tentative sugges-
tions were made by the Prime Minister but he
observed that an election was the only
permanent solution for the trouble,

The Police opened fire again on July 3,
1959 ; the situation became desperate requir-
ing the intervention of the Central Govern-
ment. The Central Cabinet advised the
President of India on July 30, 1959, to take
over the administration of Kerala State under
powers vested in him by Article 356 of the
coLstitution to end the impasse there.

Accordingly the [President of India,
Dr. Rajendra Prasad, issued a proclamation
on the evening of July 31, 1959 assuming to
himself  all functione of the government of
Kerala, dissolving the State Legislative
Assembly ; and directing that general eleo-
tions for: constituting a new Legislative
Assembly for the state be held as soon as
possible . This Presidential proclamation
terminated the 27-month-old Commaunist
Government of Kerala and the State Legisla-
ture where they “ad bare majority.

Dr. Rajendra Prasad :

President Rajendra Presad arrived in
Bangalore ou the evening of the 14th June,

1959 from New Delbi on his way to Ceylon.
He left Bangalore on the morning of the 16th
June and reached Colombo on th> same day
for a six-day state visit. The Governor-
Genperal, Sir Oliver Goonatileke and
Mr. Solomon Dias Bandaranayake greeted and
welcomed the President at air port. At the
air-port the President said that he brought
with him ‘' the good wishes and the deep
feelings of friendship and good neighbourliness
from the people and the Government of India
for the Ceylonese people ’. ‘“These feelings »*,
he added, ‘‘are rooted in the ancient and
mediaeval history of our two countries,
They have now been further strengthened by
our commou experience, common problems
and common aims in this era of national

freedoM.e e nerersad”’,

The President spoke at the International
Buddbhist Centre at Colombo on the 16th June
and unveiled the replica of the statue of the
Buddha at Sarnath, which he presented to the
Centre. The President declared that mankind
with all its achievements in the world of
science and technology was in' sore need of
that spiritual element in its mental and moral
equipment which only a message like that of
the Buddha could give. He said that
* Though Buddhism as an organised religion
had ceased to function in the land of its birth,
its princips] tenets which had emanated from
Indian thought and make-up had been re-
assimilated in Hinduism and Buddha himself
bad been accepted as an avatar of Vishna ™.

On June 17th, 1359 President Prasad
addressed a special  convoocation after
inaugurating the Vidyalankara University for
higher Buddhistic ecclesiastical studies at
Kelaniys. He said that although at present
there were excellent facilities for Buddhistie.
studies in India, he would very much like to
see Indian students coming to Vidyalankara
to study and absorb the spirit of the
University and equally he should like to see
acholars from Ceylon going to Indian ocentres
for studies. *‘Vidyalankara ", the President
said, *“ is an old seat of learning hallowed by

L
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& near-oentury of dedicated labour, freely
given by wise and venerable men. The need
for such & university has always been graat
but in these modern times, in the exhaustion
and weariness of this speeding century a
haven, however small, whers the tenets and
principles of such an entirely praotical religion
a8 Buddhism are studied and reflected upon,
is of the greatest importance. Here in the
peace and quiet of Vidyalankara, you can
aspire to that wisdom wbich is the highest
virtue of all . At the end of the function he
planted a tree in the university premises to
mark his visib, '

President Rajendra Prasad laid the founda-
tion-stone of a building in the heart of
Colombo on the 17th June to house the
International Cultural Institute of the Rama-
krishna Mission Centre. The President said
that to be associated with the Ramakrishna
Mission in any capacity and its activities in
any country was an honour and a privilege
which anyone, subscribing to the high ideals
of the Mission would greatly value.

Dr. Rajendra Prasad paid a visit to the
sacred Buddhist oity of Anuradhapura in the
north-central province of Ceylon on 18th Jaue,
1959. He saw the historical rains in that
oity that tell the tale of bygone Sinhalese
monarchs and the growth of Buddhism from
pre-Christian era, He saw one of the oldest
statues of the Samadhi Buddha, the Bo-tree
nurtured from a sapling brought to Ceylon
over 2,500 years ago and the Surumuniya
temple built in the fifth century A.D.

Dr. Rajendra Prasad delivered the convoca-
tion address of the Ceylon Untversity in
Peradeniya on June 19, 1959. In the course
of his address he said: ‘‘ We want modern
things for modern use. We want to become
big every way. That can be achieved, only
if you bring about a good mixture of the old
and the new—a kind of synthesis of what we
have achieved in the past and what we can
get from the modern world *.

The President returned to Bangalore on the
afternoon of June 22, 1959,

Swalantra Party :

The formation of the Swatantra Party has
evoked great interest not only in India bat
aleo in Euarope and America. So far the
Communists only have acted as an Opposition
Party to tha Congress rale. Now a respon-
sible non-Communist opposition with a
different economic philosophy from that of the
Congress has come into existence. The
Swatantra Party’s aim is to champion the
cauge of the private enterprise and to preserve
iudividual freedom in our country.

The new party has thrown out a challenge
to the Congress programma of Socialism., It
upholds the view that the individual, his
economic rights, his civil rights, ete., shounid
be safeguarded in & democracy. Its believes
that social justice and public welfare can be
attained without depriving the individual of
his Swatantra.

The Swatantra party claims to stand for
the restriction of State enterprise in heavy
industries in order to supplement private
enterprige in that field. In agriculture it will
stand for encouragement to the self-employed
peasant-proprietor and non.interference with
his rights of ownershlp, management and
cultivation of the ltand. Time will show how
far the new party will accomplish its purpose.

Mr. Kasturs Srinivasan :

We deeply regret to record the passing
away of Mr. Kasturi Srinivasan, Editor,
The Hindu ”’, Madras oo 22nd June, 1959. He
was 72. He was the eldest son Mr. S. Kasturi-
ranga Iyengar, Proprietor and Editor of

“The Hindu’, Mr. Kasturi Srinivasan
graduated from the Presidency College,
Madras. The title of Padma Bhushan was

conferred on him in Janvary 1956. He
rendered a& very great service towards the
renaissance and growth of karpatic musie ia
South India. He took an active part in the
establishment and funoctioning of the Madras
Music Academy.

He was a fearless jourpalist. He was
widely respected for his sincerity of purpose

Bulletin, Vol. 1X, Nos. 44-45.

3



and patriotism. No dosbt in his death the
coununtry has lost an eminent journalist and
editor.  As editor, he made ‘ The Hindu® of
Madras one of the outstanding newspapers of
the World”., He had extremely lovable
personal qualities. He was generous and
kind-hearted and had innumerable friends,
drawn from every walk of life. He was keenly
interested io sports. 1In 1047, he started the
“ Sport and Pastime ” to fulfil a long-felt need
in sports journalism. May his soul rest in
peace!
Our Revered Principal M. K. Shanmugam:

1t is with feelings of deep sorrow we record
the demise of our beloved Principal.
M. X. Shanmugam. His death occurred in the
early morning of Wednesday the 29th July,
1959. He was aged 51. He was & member of
the Syndicate, the Senate, the Academio
Council and the Board of Studies in English
of the University of Madras. He was connected
with a large number of literary, social and
cultural organisations in the oity of Madras.
He was President of the Madras Students’
Soeial Service League: A devout champion
of the eause of teachers, he was President of
the Association of University Teachers.

Mr. Shanmugam was every inch a gentle-
man. He was a man of genial temperament.
He was a keen sportsman. He was popular
among students and was greatly respected in
educational circles. He was keenly interested

in the development of fine arts, especially the
drama.

The Theagaraya Educational Institutions
remained closed on 29th July, 1959, as a mark
of respect to his memory.

Professor M. K. Shanmugam was a student
of the Madras Christian College High School
and Colleze. He served the Pachaiyappa's
College, Madras, as Assistant Professor of
English till 1947. Thereafter he served as
Profeseor and Head of the Department of
English in the Nadar College, Viradhunagar
for three years. He was appointed Principal
and Professor of English, Sir Theagaraya
College, Madras, in 1950.

The students and staff of Sir Theagaraya
College, met at 10 a.m. on 20—7—1960 and
adopted a resolution placing on record their
gense of sorrow at the passing away of this
great man. The College remained olosed on
20—T7—1959 and 30—7—-1959 in his memory.

* . .
Indonesia : .

The Indonesian Army Chief of Staff, Lt.
Gen. Abdul Haris Nasution imposed a ban on
all political activity in Indonesia on 2nd June,
1959, following the failure of the Indonesian
Assembly to adopt President Sukarno’s
 guided demooracy * scheme. Gen. Nasution
imposed the ban in his capacity as Central
War Administrator. The political crisis in
Iudonesia was no army take-over as in
Pakistan or the Sudan. Yet it was an
undeniable fact that Ge. Nasution became the
key figure in Indonesia.

Lt. Gen. Abdul Haris Nasution told at a
Press Conference on July 1, 1959, that Presi-
dent Sukarno would Play that dual role of
head of State and bead of Government in the
pext Cabinet. The constitutional position of
the President would be the same as in the
United States and Egypt. The President’s
« guided democracy  scheme would give him
almost unlimited powers to govern by decree.
Gen. Nasution said that in decreeing a return
to the 1945 constitution, the President would
be acting in a way aocoording to the wish of
the majority of the population.

President Sukarno dissolved on July 6, 1959,
the Constituent Assembly and decreed the
retarn to the Revolutionary Constitution of
1945 which had given him virtaally dictatorial
powers. The President made his historio
announcement from the  white-piilared
Freedom Palace. He also decreed the forma-
tion of a provisional People’s Consulative
Congress to take over the task of Constitution-
making from the Constituent Assembly.

President Sukarno anoounced on Jaly 9,
1959 a new Indonesian Cabinet with himself
as Prime Minister. Dr. Djuanda, the out-
going Prime Minister became the Firat
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Minister and Army Chief of Staff, Lt. Gen,
Abdul Haris Nasution beocame the Head of
National Security and the Defence Ministry.
President Sukarno now leads the 10-member
Inner Cabinet as President, Prime Minister
and ‘Supreme Commander, There are no
Communists in the Cabinet.

Prgsident Sukarno of Indonesia announced
on July 30, 1959 the formation of a 45-man
provisional Supreme Advisory Council—with
himself as Chairman—and a 79.man National
Planning Board, to help him rule under his
*“ guided democracy ** plan.

Singapore :

The new sovereign State of Singapore came
into existence on June 3, 1959. The birth of
the new State of Singapore brought to an end
140 years of colonial rule. However dsfence
and foreign policy will remain in British
hands. Singapore is a ocity state with a
population of 1,500,000, The first Govern.
ment of the New State of Singapore was
formed by the People’s Action Party. Ths
first home-rule Cabinet of the new Common-

wealth State of Singapore was sworn in on
6th June, 1959,

My. De Valera :

Mr. De Valera of Modern Ireland retired
from aotive politics and resigned as Prime
Minister. This was the result of the Presi-
dential election. He dominated the Irish
scene for nearly 40 years as leader of one of
the country’s major parties and also for 21
of these years as Prime Minister. He is now
77 years of age.

The Presidential election in Ireland was cou-
pled with & referendum and it happened first
in the history of Ireland. Ths main issue was
the abolition of the existing system of propor-
tional representation. The argument of Mr. De
Valera was that proportional representation
paved the way for governmental instability
and that it would be better for Eire to have
a single-member constituenoy system like the
one that obtains in Eopgland. But the
opposition parties were up in arms againt this

move. In the econstitntional poll held on
June 20, 1959 the move to abolish propor-
tional represemtation failed.

On June 18, 1959, seventy-six-year-old
Eamon De Valera was elected President of
Eire. The lrish eloctorates deserve all praise
for having elected a man as President who
““ bas symbolised irish nationalism for more
than forty years”. He has done splendid
work for Ireland. It was he who made Eire
a Republio. He followed a policy of striet
neutrality when Britain was dragged igto the
Second World War. ‘ The election to the
Presidentship marks a worthy culmination of
a long, distingnished and bonourable career.
India rejoices in the honour due to one who
has long championed her canses ”’.

Dr. Fidel Castro :

Dr. Fidel Castro submitted his resignation
as Cuban Prime Minister. Dr. Castro made
the decision to resign ¢ in the last few hours ”’.
The bearded, 31-year-old lawyer, Fidel Castro
became Prime Minister on Febraary 13, 1959
after his rebel movement had overthrown the
regime of President Batista. Dr. Castro said
that Dr. Manuel Urrutia, Caba’s President,
had delayed the signing of new revolutionary
iams and tried to make it appear that
Dr, Castro was a Communist.

Cuba’e President Manuel Urrutia deamati-
oally announced his resignation on Jaly 17,
1959. Dr. Urratia, a qaiet, 53-year-old Lx.
Judge, whom Dr. Castro had brought back
from exile to become President, said that he
would step down. An emergency meeting of
the Cabinet was oilled and the Minister in
charge of the new revolutionary laws,
Senor Oswaldo Dorticos, was appointed a
Dr. Urratia’s successor. The Cabinet was
reported to have rejsoted Dr Castro’s resjgna-
tion and to have asked him to remain in
office.

The Cuban Cabinet on July 19, 1939 called
on the Prime Minister Dr. Fidel Castro, to
resume his duties. Ssnor Oaswaldo Dorticos,
was sworn in as the new President.
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Department of English :

MAUGHAM’S PHILLOSOPHY OF LIFE

by

M. SREERAMULU, MiA., L.T.,

Principal.

Mangham is one of the brilliant novelists of
modern times. He has also distinguished
himself as a playwright. It has to be
admitted that hia plays and novels are
extremely popular. Maogham has in fact
mwade quite a lot of money from his writings
and is now able to lead a quiet and pleasant
life of leisure. Still there are many ocritics
who say that there is nothing substantial in
his works. They even wonder whether
Mapgham’s plays and novels will gain lasting
fame. The chief charge that they bring
against Maugham is that he does not try to
interpret life. In other words, Maugham does
pot give expression to his view of life in
his works. It looks as if Maogham is answer-
ing these critics in the extract, “On growing
old”. Ia this selection Msugham tells his
readers what he thinks of old age, dod, the soul
and life in general. From these views we
pnderstand that Maugham is a msterialist.
He i8 not convinced either about the existence
of a supreme creator or the presence of the
soul in the human body. He seems fo believe
sincerely that there is nothing after death.
In this respect Maugham differs radically
from the ordinary people of the world. But
his conclusions are based on sincere thinking,
We have to admit therefore that it is better
to be sincere in one’s views than blindly
accept beliefs which are common to mankind
in general.

In this extract Maugham first exp:esses
his view on old age. According to him, it is
better for an author who has reached old age
to stop writing, Maugham says that every
generation chooses its own anthors and an
author can serve only his generation best.
For this reason, on reaching old age Maugham

leads a quiet, retired life. He lives more in
the past 80 to say, than in the future. In
some respects he is sorry for his past deeds.
But he tries to make amends for them.
Nowadays, he is more inclined to listen than
to talk. He does not force his company on
the young, for he knows that they cannot be
quite themselves with him. In other words;
he lives a secluded life but does not feel
lonely in the least. He enjoys good health
and is still soqnd in wind and limb. He is
able to read with pleasure the works of
Dr. Jobnson, Coleridge, Byron and Shelley.
He finds relaxation in reading modern deteo-
tive stories, However, he derives the greatest
pleasure in reading once again works of
philosophers like Plato and Aristotle. It is
for these reasons that Maugham does not feel
lonely in old age. From his experience others
can take a tip and try to model their lives on
similar lines.

Maugham next takes up for discussion the
belief in the existence of God. He says
without hesitation that he does not know
whether God exists or not. He has not been
convinced by the many arguments that have
been brought forward to prove the existence
of God. According to Epicuras, belief must
be based on immediate apprehension. This
apprehension of God’s existence Maugham
has never had. Further, he fails to under-
stand how there can be evil in the world
if God is All Good. For a time he was
attracted to the Hindu conception of God as
a mysterious neuter existence without begin-
ning and without end. But at present he
thinks that this view of God is no better than
an impressive fantasy. Maugham is over-
whelmed with awe when he considers the
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vastness of the Universe. But his imagi-
pation is not able to conceive a creator of the
Universe. He takes the view that wan cannot
hope to eolve the mystery of the Universe.
The purpose snd meaning of life remain dark
as over to him.

Maugham’s views on the human soul are
extrelely interesting. According to the
Hindus, tbe soul takes its riss from the
Abgolute Reality and at last returns to it.
Acocording to the Christian doctrine the soul
is created with the conception or birth of the
individual, Maugham says that it is easier to
believe the dootrine of Hindu faith. This
belief explains the existence of evil for it
supposes that evil is a punishment for past
error. Christianity says that the sonl is a
simple spiritual substance created by God
and immortal. In Maugham’s view the soul
is the personality within a man. This
personality makes him conscious of himself.
In other words it is the ‘““self” within a
person. This personality, in Maugham’s view,
is compounded of & man’s thoughts and
feelings. It is also influenced by his
experiences and the accidents of his body

Maugham givea instances to prove bow a man’s
behaviour towards others is affected by his
circumstances in life, So he concludes that
the soul cannot be a purely spiritual substance.
He even goes to the extent of saying that the
soul cannot exist in separation from the body
for it is influenced by the accideants of the
body.

Maugham concludes by saying that he has
no desire to live his life over again, though his
life has been pretty good on the whole. He
wishes to die guickly and painlessly. He is
pot afraid of the thought that with his last
breath his soul will dissoive into nothingaess.
He bas taken to heart the words of Epicarns
who said that & right understanding that
death is nothing makes the mortality of life
enjoyable,

Thus Mavgham takes a materialistic view of
life. He makes use of his brilliant inteliect to
understand many of the important things in
life. Having come to certain conclusions, he
expresses them clearly and frankly, There
are quite a large number of men who do not
agree with him but even they cannot question
the sincerety of his views,
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“Christabel ” - An A ppreciation

by

T. K. SUDHINDRAN, M.a.,
Lecturer in-charge of the English Department.

Coleridge is the most exquisite poet of the
Roroantie revival. The intensely imaginative
quality, the wonderful power of suggestion
and the creation of a suitable atmosphere as
foond in his poems mark him out as » fine
poet of the romantic spirit. In leading us
imperceptibly into strange and fascinating
worlds, peopled by strange birds, mariners,
mediaeval knights, spirits and witches, Cole-
ridge succeeds in making vs forget our drab
world. We drift along with the poet into his
world of mystery and enchantment. In this
psrticalar field he is supreme.

“The Ancient Mariner »’, *“ Christabel " and
« Kubla Kban’ are the three great poewms on
which his fame as a poet rests. The poet
considered * Christabel ’ to be his masterpiece.
However, posterity has given its verdict in
favour of *The Ancient Mariner” as the
most perfect of his poems, It is a flawless

gem.

Tt has been the purpose of Coleridge to
make the supernatural appear real. If in
*The Ancient Mariner’ the poet takes us
to the Polar regioms, in ‘ Christabel” he
transports us to tho mediaeval world. The
characters in the poem are mediaeval. The
scene of the poem is a mediaeval baronial
castle and the woods nearby. 1Tt is an age of
ladies in distress, of knights, of fairies, gbosts
and witohes. The people of those times have
believed in witches as they bave trusted in
the forces of good to save the virtuous. Thus
the glamour of distance atd rowance and the
enchantment of the atmosphere result in
giving an appearance of reality to the super-
natural. In a world different from what we
know, in the dark ages, such incidents could
have happened.

The story part of * Christabel > may not be
quite logical. 1t does not reach a satisfactory
end. The poem itself is only a fragment.
Coleridge suggests the story by depicting a
series of pictures like Christabel praying, the
eastle acd the surrounding wood, Christabel’s
meeting with Lady Geraldine, ber bewitching
beanty ete. These rise befcre our vision and
fade away making us feel fascinated. The

story iteelf is in the nature of a fairy tale
and this method harmonises with the genoral
scheme of the poem.

The most arresting feature of the poem is
its atmosphere steeped in mediaevalism,
romance and the supernatural. It is a
different world altogether. Beautiful Lady
Geraldine turns out to be a witch. Ghost of
Christabel’s mother wanders about the place.
The old mastiff angrily moans in sleep. The
full moon looks both small and dull. The
dying brands shoot a tongue of flame. The
time is night. Whatever light there is is dim,
All is grey or white excepting for the green
mistle toe, or the last red leaf or the blue
eyes of Christabel. These colours only
enhanoe the effect produced by the general
absence of colour.

In the art of suggestion, Coleridge is a
master. He does not describe anything in
detail. There is no elaborate description of
the soene or characters. With a few delicate
touches he paints the scene and the characters.
For instance the unbelievable beauty of
Geraldine and the horrifying aspeot of her
when she unrobes haerself are left to the
imagination.

The effect produced by suspense in the
poem is note worthy. The lovely lady Chris-
tabel is praying in a lonely wood at midnight.
She hears a moan. We are left to wonder
from where tbe moan came. The suspense
thus built up is steadily heightened and all
tbroogh the poem one is led to expect all that
is strange and horrifying.

Coleridge uses words which are simple yet
full of melody. Sometimes he uses archaio
words and phrases that suit the mediaeval
atmosphere of the poem and give it the quality
of a ballad. He opens the poem rather
abruptly and uses the metbod of simple
questions and answers,

Coleridge has left the poem incomplete,
Like ““ Kubla Khan” * christabel” also is a
fragment. But in the field which he has
chosen for himself he is inimitable and to go
through the poem is an unforgettable
emotional experience,
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The Comic Spirit in “Much Ado About Nothing”

by

K. 8. NanasiMuaxw, M.A.,

. Lecturer

n English

semmcoa.

* Muoch Ado About Nothing ” is & romantic
comedy rich in mirth and laughter, wit and
bumour, Nowhere else does Shakepeare 8o
olearly refleot the joyousness of the Renais-
sance spirit as in this play. Aotually the
8oené is set in Renaissance Italy and the
oharacters, situations and incidents are all
Italian. But the atmosphere is unmistakably
English. Shakespeare has represented in this
play the zest for life that was so characteristic
of Elizabethan Eongland. Some of the inci-
dents in the play are in a tragio strain but
the predominant spirit is comio,

. 'The comio spirit of the play derives mainly
from the relations of Benedick and Beatrice
on the one hand and the exploits of Dogberry
and Verges on the other. Benedick and
Beatrice are two vivacious, witty, talkative
characters. But the interest in these charac-
ters is that though they are of the same
nature yet they are perfectly individualised.
In faot there is no need to read the names to
recognise who speaks. In Beatrice keen
intellect and overflowing animal spirits are
combined. In her brilliant wit there is a vein
of insolence. She is a sort of a termagant
with a satirical humour directed partiocularly
-against Benedick. She has a quick eye to
ses what is ludiorous in man or woman. “I
was born”’ she says, ““ to speak all mirth and
no matter”. The fun about Benedick
consists in his laughing defiance of love and
marriage, and his satirical comments on these
sobjects. His wit is however less pungent
and his scoffs lighter than those of Beatrice.

With infinite skill Shakespeare has made
these two lively beings the exact counterpart
of each other. In their skirmishes each tries
to outwit the other. Their jests and
repartees are as humorous and witty as they
are adroit. But it is signiflcant that generally
the victory is with Beatrice. Benedick seems
to be no match for this sharp tongued woman.
In this, however, Shakespeare is quite true to
life; rarely indeed 2 man succeeds in a wit-
combat with a woman.

Beat: I had rather hear my dog bark at
a orow than a man swear he
loves me.

Bene: @od keep your ladyship still in that
mind ! so some gentleman or other
shall, scape a  predestinate
scratched face.

Seratching conld not make it worse,
an ‘twere such a face as yours
were.

Bene: Well, you are a rare parrot-teacher.

Beat: A bird of my tongue is better than

a beast of yoars.

Bene: But keep your tongue, i’ God’s

name; I have done.

Beat :

In this abundance of lively raillery Shakes-
peare only reflects the delight that the
courtly circles took in brilliant conversation,
But the crowning fun regarding this quarrel—
some pair is the way in which they are fooled
into marriage. The aversion that each has
for the other heightens the fun of making
them love each other.

While the talk between Beatrice and
Benedick provokes smiles, the deeds of Dog-
berry and his fellows induce hearty langhter.
In the words of William Hazlitt ¢ Dogberry
and Verges in this play are inimitable speci=
mens of quaint blundering and misprisions of
meaning ; and are a standing record of that
formal gravity of pretension and total wans
of common understanding’. Dogberry’s
oonceit, and Verges’s belief in him are like
Bottom’s conceit and his companions’ faith in
bim in the * Midsummer Night’s Dream ™.
The introduction of Dogberry and his band,
‘ the shallow fools who brought to light’ the
villainy of Don John, is delightful.

We see high comedy in some of the situa-
tions also in the play. The most notable are
the orchard scenes where the professed
marriage-hatera are tricked into loving each
other. .

Thus this variety of comic elements serve
to lighten the gloom that is cast by Don
John’s machinations. The spirit of the play
ocan best be deseribed, in the words of
Balthasar, as

“ Converting all yoar sounds of woe
Into Hey noony, nonny.”
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Thomas Hardy as a Tragic Artist

by

K. 8. NarasiMuAN, M.A,,

Leciurer

tn English,

Critic of Lifs:

The age in which Hardy lived was an age
of science. There was then a sudden inorease
in man’s knowledge of the material universe,
In such a context naturally human nature by
itself was of little importance. But Thomas
Hardy, as an artist, took a keen interest in
the study of human life and its relation to
the Universe. Asone aware of * the plethorio
growth of kuowledge simultaneously with the
stunting of wisdom ”’, he presented a oriticism
of life as he found it.

Tragedy of Life:

Hardy believed that man’s life was essen-
tially tragic. He found that human existence
was an endless conflict between man and a
hostile Universe. Man was helpless before
such an overwhelming force. It is significant
that Tess of the D’ Urbervilles should conclude
with the remark that * justice was done and
the Precident of the Immortals had ended his
sport with Tess’’., In this respect Hardy's
eonception should be compared with the Greek
ideal of tragedy. The Greek writer was also
a fatalist ; he believed in the will of the Gods
who were hostile to man.

Defective Universe :

Hardy thus considered that there was some-
thing amiss in the laws governing human life.
Whatever the power that governed it, it did
not carry through ¢ to their logical conelusion
the processes which it had initiated’.
There was therefure a disproportion between
homan aspirations and their fulfilment. Clym
thooght that * he had been ill-used by fortune,
80 far a8 to say that to be born is a palpable
dilemma, and that instead of men aiming to
advance in life with glory they should calcu-
late how to retreat out of it without shame ™,
Then again there is the hint that the power

which made the Universe may be of a “Jower
moral quality ”* than our own. In other
words, as Hardy puts it, * this planet does not
supply tbe materials for happiness to higher
existences.”

Chavracier :

It wonld be wrong however to suppose that
man was a mere tool in the hanis of this un-
sesn and remoraeless power ; that he made no
contribation at all towards his own final over-
throw. Hardy was realist enough to observe
that while the Gods themselves were remorse-
less, man too had his own weakness. Hardy’s
greatest characters, Tess, Henchard, Bath-
sheba, Eustacia, and Jude are victims of some
fine excess in their respective natural qualities.
This excess may not be a orime or a gin. Bat
indeed it is a folly or an error of judgement
which in no small measure contributes to
their final disaster. Henchard’s sale of his
wife, Jude’s unwise marriage to Arabella,
Clym’s silly infatoation for Eustacia are all
actions which put them at the mercy of
society. In such oases the tragedy beoomes
more poignant. If an exclusively irresistible
force overthrows man, it becomes a2 meocha-
nieal process. On the other hdnd if the wicked
man is punished for his wiockedness, it is
reduced to msre poetic jastice. The essence
of tragedy is that a potentiilly noble charac-
ter is overthrown by some unguarded frailty
This happens in the tragedies of Hardy.

Love : +

This defect of chracter found in Hardy’s
creations relates mainly to the *“ love-world *’.
We have therefore to examine Hardy's treat-
ment of love. He held that love was * the
orucial ground where men and women stake
everything . We find that his characters are
engaged in a moral conflict with the powers
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of destiny as revealed in their * love.world ,
These youngmen and women reject the normal
pattern of life and struggle to attain a new
form of existence. Murriage as a social
contract is, in the words of Sue, *“ & hopelessly
valgar institution””. The very names of the
heroines—Bathsheba, Eusta-ia, Elfride eto.
sound more as those of sweethearts than of
homemakers. Like Henchard they raise their
eyes too high and their reward is despair and
damnation. *‘ Perbaps I spoilt™, uttered
Jude, “one of the highest and purest loves
that ever existed between man and woman ”,
In these cases the error results in a surrender
to impulse which inevitably produces un-
happiness and tragedy. The truth is that
these lovers seek an ideal world of their own
and they fail. In other words in this tragic
drama of love is represented the sharp oconflict
between the real and the ideal; and it is the
irony of life that tragedy is always the result
of this conflict.

The Chorus:

The peasants of Hardy serve as a chorus to
the tragedy: but for them the tragic drama
is likely to become a vision. In their
company the activities of the heroes and the
heroines are rendered realistic and earthy.
Here again there is a parallel between Hardy
and the ancient Greek dramatists. The mere
presence of Joseph Poorgrass or Granfer Cantle
spreads an air of reality. These rostics
represent the normal level of life in Hardy’s
tragedies. Tbey acocept life as it is and are
never deceived by ideals as the heroes and
the heroines are deceived. These rustics know
well that the ““Lord only concerns himself
with born gentlemen” and that humble folk
would do well *“ to keep out of the way of the
Lord, for he is the lighter up of strange fery
lanterns, the bringer of famine and tumult”.
The value of the principal characters is thus
enhanoed by being set in this most realistic
and “earthiest ” company.

Nature:

An artist prepares a suitable background in
order to inoresse the effect of his picture,
Hardy’s background for his tragic pictare is
nature. The streets of Casterbridge and the
waste of Egdon are charged with an intensity
and “tragical poesibilities . Ip fact Hardy
looked upon Nature as hostile to civilisation.
This is no where so well represented as in
the “untameable and Ishmaelitish > Egdon
Heath.

Tragic, not pessimistic :

Well would Hardy say,

‘s As flies to wanton boys,

are we to the gods,

They kill us for their aport ™.

He saw humanity suffering and man break--
ing under the straia of his ‘ plight of being
alive”’. He showed man as a victim of iroanic
and malicious forces. But this is not the
whole of life and Hardy failed to see it in all
its aspects. Hardy is therefore criticised as
a pessimist. But the truth is not this. In
fact he himself resented this accusation
Actually ha was intoxicated, as Webster was,
with the poetry of human tragedy. He was
not an impartial observer of human nature.
But he was an interpreter or a critic of life
who revealel the pettiness, the defeats, the
misery and tragedy of man’s lot. Thus
Hardy interpreted the tragio side of life.
But it is not right to call him a pessimist om
that acoount.

Style :

“The whole secret of a living style ™', said
Hardy, “ and the difference between it and a
dead style, lies in not having too much style ™.
He believed in plain and straight-forward
expression. His single sentences are some-
times stiff and clumsy. But he gathers foree
slowly through the length of a paragraph.
He is at his best when he desoribes impressive
landscapes, significant incidents and moods.
As a tragic artist, if he was poetic in his
thought he was poetic in his expression too.
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The significance of the title “Resolution

and Independence”

by
K. NaBaYANAN, M4,
Lecturey in English.

As Wordsworth himeelf says, there are
moments, when, from a state of of utmost
joy, we might sink into a state of utter
despair, for no obvions reason. Man’s mind
is 8o susceptible, that it takes on the hue of
whatever it dwells on. A certain atmospheric
effect, for instance, oan render a man gloomy
or cheerful. Or, at times, when the whole
world is rejoicing, one might unaccountably
experience a sense of stark deeolation. This
feeling of incongruity might affect one toa
greater or lesser exteat, in keeping with onea
sensibility. A poet being exceptionally
sentient, it i3 but natoral that he reacts to
impressions strongly. It is not surprising.
therefore, that Wordsworth felt himself out of
tone with things, and was filled with sad
foreboding about his futare.

The night before had been stormy, but the
weather had cleared up, and the day dawned
bright and cheerful. Birds sang joyously in
the distant woods, hares ran races, and all
the air waa filled with the pleasant noise of
waters. In such an atmosphere of joy, man
should feel in tune too, being a child of nature
himeelf, but, strangely enough, Wordsworth
found himself in a disconsolate mood, vague
fears and fancies haunting his thoughts, He
was afraid, that his present happiness might
not last, and & day might come, when he
would have to suffer from solitude poverty
and anguish. On a clear, sunny day, when the
whole world rejoiced, there was no occasion
for sadness. In the past, life’s business had
always been a summer mood to him, bat, now,
he asked himself whether this joy would
endure. The thought of Chatterton and
Burns ‘discouraged him all the more. Both
of then began their lives gloriously, but in
the end came despondency and madness.
Could what was troe of them be true of him
toot If was as if their very joys bad led
them on, like the will-o'-the-wisp, into the
slough of misery.

At this junctare, as if from nowhere
appeared the leech-gather, the oldest man who
ever wore grey hairs. He locked so out of
place on the moor, that the poet espied him
with the same ouriosity and wonder, with
which one might look at a huge stone lying
couched on the top of a hill. The man wae
bent double with age, as if some severe pain
or illness bad cast a weight on him. He
stood at the margin of a pool supporting
himself on a staft of shaven wood, motionless
as a cloud, hardly noticing the presence of
Wordsworth. Presently, he stirred the waters
of the pool with his staff, absorbed in thought,
Wordsworth approached him, takiog care not
to startle him, and wishing him good day,
queried ingratiatingly, what he as doing alone
on the moor. In simple, dignified language,
which might have put the ‘grave Livers of
Scotland’ to shame, he replied that he was
making a living by gathering leeches. It
was & tresome and dangerous job, bristling
with hardships. He had to wander from
moor to moor in search of ponds where leechea
abounded, but of late they had become scarce.
Still he presevered.

The old man talked on until his voice
sounded like the far off murmur of a stream.
To the poet he seemed to be a figure ina
dream, a visitant from another world, who
had come to admonish him. The thought of
pain, labour, and all the ills that flesh is heir
to came back to his mind, but he felt now a
new strengthlto bear them. This man, in the
doddering infirmity of old age, plodded on
through life, resolutely sticking to his pre-
carious ocoupation against all odds. The
scarcity of leeches did not deter him, for he
was sustained by his faith in God and himself,
and would rather die starving than be a
parasite on others. Such resolution, and such
a spirit of independence, so characteristic of
the common folk, might ordinarily be éver-
looked. But to Wordsworth, it conveyed a
message, which reaffirmed his faith in man
and his unconquerable spirit.

e tcreme
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The Tragic End
b

of Amy Robsart

Y

V. LOGANATHAN, B.4.,

Tutor in

English.

Sir Walter Socott’s “ Kenilworth’ is an
intore.ating romance. In it the story of the
countess Amy Robsart is most Pathetio.
Poor Amy fell a viotim! to tbe intrigues and
follies of the Elizabethan court,

Escape :

Amy Robsart was the daughter of Sir Hugh
Robsart, Her beauty attracted the Earl of
Leicester and he married her. But the
ambition of the Earl t» become the Queen’s
favourite made him keep his marriage with
Amy a secret. So Amy was kept in seoret at
Cumnor place. The innocent lady did not
know about all this. Later she realized that
she was in the midst <f a dangerous gang of
villaine headed by Richard Varney, So she
fled to Kenilworth by the help of Wayland
Smith. He was a trusted follower of Tressilian
w ho was her lover formerly. This flight was
perhaps responsible later for her tragio end.
For Varney fabricated things and poisened
the Earl’s mind against Amy.

Amy at Kenilworth: .

The young counntess reached Kenilworth in
disguise and there she took shelter in
Tressilian’s apartment. Of course, at first,
She did not know that that was his apartment.
And from there she sent a letter to her Lord
through Wayland Smith. To her ill-luck that
letter was misplaced by Wayland Swmith,
Meanwhile, Tressilian met Amy, and Amy
requested him to keep silent about her
presehce in Kenilworth for the next twenty
four hours. Soon after Miechasl Lambourne
entered her room and tried to dishonour her.
Luckily Amy managed to escape from him
and took shelter in & grotto. And there the
Queen discovered Amy. Later the Queen
held an enquiry in the presence of the Earl
of Leicester and Tressilian, Amy at first had
told the Queen while she was in the grotto

that the Earl of Leicester knew the whole
story. But fater she realized that her
husband’s safety was in darger and so she
now said to the Queen that she did not know
what she had said. The Queen took her for
a mad lady. Now the clever Varney hastened
to teil his story. He convinced the Queen that
Amy waa brain-sick. And all the while the
Queen was made to believe that Amy was
Varney’s wife. The Queen left Amy for a
time under the care of old Lord Hunsdon,
one of her Kinsmen.

Husband meets wife :

Amy’s sudden presence at Kenilworth was
a bolt from the blue to Leicester. The Earl
supposed only that his wife had given way to
jealous impatience, being over—eager to take
her proud place as the foremost countess in
the land, and he was angry that she had
broken his strict commands. The Eari then
met her in disguise in Hunsdon’s apartment
and there his anger melted away beneath the
sincerity of her affection. In spite of the
repeated requests of Leicester to Amy to pass
for the wife of Varney for a time, Amy said
that she would do nothing that would dis-
honour her. Instead Amy pleaded with her
Lord to confess the trath to the Queen. This
brought a change of heart in her Lord. He
was now prepared to acknowledge her as his
countess to the Queen at all costs,

Treachery:

Varney now knew that there was danger
for bim in the reconciliation between Leiceater
and Amy. Somethiog had told bim to prevent
that meeting between hasband and wife. But
they had now met. Varney's Viliainy would
come to light. So he decided that either he
or she must perish. And he worked out his

. plan well. The first thing that Varney did

was to poison the mind of Leicester against
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Amy. He told mauy jealous things. He
ooavinoed the Earl by his skilful presentation
of oertain incidents that the connection bet.
ween Amy and Tressilian was not above boaré,
These words acted like poison on the Earl
And in a fit of jealous fury Leicester directed
Varoey to dispose of her, Varney then took
Leiceater’s signet—ring to use it as a sign of
authority. That night iteelf Varney got the
Queen’s permission to take the countessaway
from Kenilworth. Then Varney along with
Foater met Amy and told her that it was her
Lord’s command that Amy should go with
them immediately to Cuomnor place. The
unhappy countess after & moment of hesitation
followed him.

Fillainy exposed :

Meanwhile Leicester changed his mind and
hastily wrote a letter to Varney commanding
him not to proceed further in regard to the
countess until he sent word again. And he
sent the letter through Lambourne,
Lambourne met Varney on the way itself and
handed over the letter to him. Varpey read
the contents of the letter and felt that his
position was in danger. But he was deter—
mined to destroy Amy. Later he wanted to
say that he did not receive the! letter. For
that be should get rid of Michael. And so
Varney killed him and robbed bim of the
letter.

Leicester wanted to take vengeance upon

Tressilian, He summoned Tres:ilian for a
duel and was about to kill him. At thattime

& boy intetrupted their fight. The boy begged
Leicester to read the letter that was in his
hands. It was Amy’s letter to her Lord
written from Tessilian’s apartment soon after
her arrival at Kenilworth. From this letter
Leiocester came to kaow the whole truth and
realized that Amy was not blameworthy. He
even went to the Queen and confessed the
truth. The Queen though angry at first at
his deoeit later pardoned him. Further she
made necessary arrangements to bring back
Amy to Kenilworth in a fitting manner as the
ocountess of The Earl of Leicester. She sent
Tressilian and Sir Walter Raleigh to Cumnor

place, But they arrived there too late to
save the life of poor Amy.
The end of Amy:

At Cumnor place Amy was kept in

Anthony’s bed room where there was a trap—
door. Amy awaited her husband’s return.
And she was listening for the low whistle
whioh was always Leicester’s signal whenever
he came there. Now Varney determined to
destroy her by means of her own affection
for Leicester. So he went out and gave a low
whistle. Amy took it for her husband’s
signal and in her eagerness to meet her Lord
she atepped out of the room and the trap-door
gave way. ‘‘There was a rushing sound—
a heavy fall—a faint groan—and all was
over.”” 8o ended the life of this unfortunate
lady,

“0Of one that lov’d not wisely, but too
well,”
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SOME THOUGHTS ON EDUCATION

by

Brr T, THRAGARAYA MOOBTHY, B.A.,

Tutor in English

Rightly did Bacon say, ‘' Reading maketh
a full man, conference a ready man, and
' writing an exaot man.” To become the
leader of all nations, a country should become
progressed in education and cultore,

““The purpose of edueation should be to
guide the growth of the individual in his own
congenial sphere to his fullest potentiality,
gnd not to curb and bend to suit a stereo-
typed ideal.,” What the individual makes of
bis educational opportunity, depends largely
upon his individual capacity and initiative.
Equal educational opportunity for all is a way
in which the government helps the people to
realise their fullest potentialities.

Malavya said, ‘‘Literature is the best
medium for improving the character of s
nation and by improving the vernacalar litera-
ture, you will elevate the nation”. Literatare
influences the readers’ minds. The romantic
poems of Shelley, Keatas and Byron had their
influence upon the people direotly or indirectly.
There is a close connection betweecn literature
and the contemporary life of the people and
the ohief features of the contemporary world,

Literature expresses life in words of truth
and beauty. Great literature appeals to the
spirit and not the intellect. Without litera-
ture, civilisation cannot flourish. It forms
character.

“ A good book is the precious life-blood of
& master spirit ”’ says Milton. Books are
essential for a man to get education. We
‘have to read and go ahead in search of great
things in the world to oreate wuniversal
bhappiness. It is very necessary to baild as
many libraries as possible to spread education
in India. The ocreative artist treats the
subject according to his own taste or imagina-

tion, Through books, we can learn much
about the manners and habits of various

nations. Civilisation has grown with the
progress of education. Ocalar witness of
anything can never be forgotten and hence
museums, motion pictures and dramas attract
our attention.

India is a vast country with a rich diversity

of cultural patterns and geographical and
olimatic conditions, adorned with a galaxy of

beauty spots and centres of cultoral and
bistorical interest. Behind this splendid
diversity, there is an underlying spirit of
unity and obneness. Never bafore in the
history of humanity was there such a great
peed and eo much value for international
exchange of idias and oultures as now. The
very future of humanity lies in the extent of
mutual understanding and amity that we
will be able to build up. We should not
misuse the cultore derived from literatare.
Every person should work for the progress of
his nation.

India is remarkable for her caltaral rich.
ness. The important feature of Indian
calture is its emphasis upon self-control and
its respect for the learned people. And a

society will become pure when its members
praoctise noble ideals.

One aim of education in ancient India was
to develop the practical virtues sach as
diligence, obedience, and patience and manly
virtues such as self-control. Another aim
was to create respeet for authority and tradi-
tions. To our ancients, knowledge also meant
the understanding of God. Thus the aims of
education were both practical and spiritual.

Learning was always bighly valoed in anoient
India and education was widespread. There
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weore many seats of learning in forest hermi-
tagea pregsided over by sages and Brahmin
scholars. Tarxila and Nalanda were seats of
famons universities which provided instruction
both in arts and science. Forest universities
were then preferred so that the students might
be free from the distractions of city life and
would be able to concentrate on their studiea.
The subjeots taught in these universities were
pot all conneoted with religion but they also
incloded medicine and science. The fee that
was expeoted from the stadent in return was
his service to the family of the teacher. It was
a period of severe discipline and discipleship.
Dharma was the basis of all learning at that
time. * Forest Universities were the repre-
sentatives of the sublime idealism of India™
says Dr. S. Radhakrishnan. The aim of self-
realisation was most importaat then.

There were institutions of Brahminical and
Buddhist origin. In the madieval, i.e. under
the muslim rule, there was given some place
for this method of edacation. When the
English people assumed power in India,
English was chosen as the medinm of instruc.
tion.

The growth of university education in India
in the British period contributed to a growing
gense of national solidarity and independence
and to the development of demoocratic ideals.
The chief function of the educational institn-
tions at that time in India was the ‘ making
of a gentleman’.

The university education in India has
become rather narrow in its scope. The
economic condition of the Indians is such
that the larger part of the students in the
universities have to think of their education
‘a8 & means to employment rather than edifi-
eation. University education has tended to
give a false idea of * the gentleman’ as one is
removed from the masses of the people. With
the increase in the number of students for
study, there naturally grows the problem of
unemployment.

" Eqnal opportunity for education has been
"given as a right to the citizen in a modern

democratic country. Without education, man
is nothing. When a man acquires real know-
ledge, he will become an useful citizen of a
country. Intelligence, behaviour and moral
ideals oan be obtained through eduoation.
The oitizen should not be illiterate. This
right does not however necessarily mean that
every citizen should have identical education.
There should be a minimum level of education
which every one must detain as a matter of
right. In England, the Government have
provided for compulsory primary eduoation.
By 1960, Madras Government salso will
introduce compulsory education in primary
sohools. Universal free education at ele.
mentary and secondary levels is one of the
essential features of American democracy.
Henoce there is no illiteracy in the United
States of America, There are practioally no
private educational establishments in the
USSR. The great majority of the institutions
are run by the state and instruction is free,
A small number are run by public organi.
sations.

University education in India, today, is in
the melting pot. After independence, our
leadera tried to reorientate many aspects of
life inoluding eduocation. Sinoe independence,
India has had to deal with a large number of
problems including educational problems,
Educational problems should be allowed to be
tackled only by eduocationists untrammelled
by fear or favour.

Various recommendations have been made
and pumerous commissions, ocommittes and
advisory boards have been appointed to look
after the progress in the educational system.
One such was the appointment of University
Education Commission under the cghairman-
ship of Dr. 8. Radakrishnan in 1948 which
recommended the adoption of the regional
languages as the media of University instrao-
tion. This recommendation is ecriticised on
the ground that the unity of the country will
be affected when the regional labguage
becomes the medium of instruotion. The
objections to this proposal are: {a) some of
the Indian languages need to develop more
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folly before they can be used as effeotive
vehicles for the expreession of the highest
learning, (b) it will take oconsiderable time to
prepare the necessary books of general interest
in the Indian languages concerned, (c) it may
not be eany for sometime to find an adequate
pumber of teachers who can teach technical
subjegts in Indian languages, (d) there areno
corresponding words for technical terms in
Indian langoages and there is no prescribed
syllabus and (e) people living in one state
cannot seek employment in any other state.

Tbe merits of the proposition, namely, the
adoption of the regional language as the
medium of instruction are: (a) students can
Jearn things by their own effort, and (b) they
can express their thoughts clearly and fully.
The old order in educationsl system has
obanged yielding place to new patterns. In
almost all the states, the regional languages
bave been adopted as the mediom of
instruction in the high school level.

Education ought to aim at a life-long
programme of diverting the energy and enter-
prise of the yonth into useful channels,

“The end of all education and all trainiag
should be man-making. The end and aim of
all training is to make the man grow. The
training by which the current and the ex-
pression of will ars brought under control and
become fruitful is called education.’” In the
proper eystem of edacation, character is
formed, strength of mind is increased, in-
tellect is expanded so that one can stand on
one’s own feet. Thus the main purpose of
education is to build the persopality and
character of man which is especially necessary
in the existing complexity of modern life.

Tt is.a well-known fact that the modern
age is an age of scientific development coupled
with a (raze for material ocomforts. For
this reason, there is conflict between science
and litarature. While literature humanises
and spiritualises man and his emotions,
goience and scientific inventions try to
dehomanise him. On the other hand, to neglect
scientific study will be unpractical. The
best system of eduocation is, therefore, that ia
which a proper balance is maintained betweesd
seientific and humanitarian stodies,

- —
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Department of Hindi :

fqqar § a9 9 et

()

K. RaJAGOPALAN, B.A., B.O.L.,

Lecturer

in Hinds

/TS AR § QAT WA [l Tigal 8|
WA g T4 97 agr wEl T—a,
U AR W IFA gva aqsa H
WA IQA B geAr A T FA szl
RATR ) OF WG & gRT AT WA e,
30 g F WA ¥ ; o AT vy AR
a1 & MR F ATAB Z 1 A, R
BT HSY AR R A T ATIH &

AR A A BANEA B B A S,
Tt 4l §3 § SFHa AN @@ \6a a
R R W F 9ES @ 99 R

& 3@ @ ANRFE NI B -9
T A g
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e AW T F1 I9H0 A WAF A F F@ A
W®OF PAE) W AT H ad AR
T H a9 TR 71 w3 38| dEIF
8 W GE A T HAPY R
@A ¥ 1 39 ®¥a ag gAQ glar &
WO A § AN AW gE 9B AT & |
WA F e iAW & #F @ A
RA8) Q@ H3W F o F al |
 WIFAAIA g1 WS, W
W9gH H BAOT FA-REII® W W [v@Ar g

~ *

ag IAH UF 9ER F CFAl WA e
9T | Med 3@ A AR B aneEr
AR oFq T AT F1 W FA 8% S"
A1 1 WwFS P92 U FmaRal
A ARA qAq § @eET F AT SR
AT T FA F AT L |

R @7 9 geA W {uA9 % AR
fael g4 #1 wwng (Visual Education)
WS A BTN E | WEN H s A
Tl el W AEIT @ @m & Sy ae)
A Rl @ RNz e WA
@l & | wNEe Feae’ ¥ g
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Department of Mathematics :

Twentieth Century View Point of Mathematic
" by

‘

K. RaJaGorar NAIDU, M., L.T., DIP. EOON,,
Professor of Mathematios.

A famovs seventeenth century writer on
mathematics and science wrote “‘ Mathe.
maticians are like lovers. Grant a Mathe-
maticisn the least principle, and be will draw
from it & consequence which you must also
gract him, snd from this consequence
another”. Thus Mathematica is a method of
inquiry. We carefully formulate definitions
of the concepts to be discussed and state
explicitly the assumptions involved. From
these definitions and assamptions, conolusions
are deduced by the application of the most
rigorous logio.

Quite often, mathematics, is regarded as &
series of techniques, But the techniques are
indeved the least important part of mathe~
matics. The techniques are mathematios
stripped of motivation, reasoning, beauty and
significance.

Mathematics tries to answer ¢uestions
arising directly out of social needs. Mathe-
matics is a universal tool in the construction
of bridges, and dams, in commercial and
financial transactions. in ©pavigations and
Calendar reckoning. It isin fact needed in
numerous other buman pursuits.

Besides, mathematics provides a basis for
physical sciences. The physical sciences
bave been freely dawing upon the concepts,
methods and conclugions of mathematics.
Mathematics lends coherence to facis and
observations (sometimes disconnected and
detached) and helps in the moulding of these
into a body of science.

Mathematics has advanced because of the
wonderful imaginative powers of great mathe-
maticians. Kepler, Newton and Eiustein for
example were able to eet up new and revolu-
tionary conoepts requiring an extraordinarily

high order of intuition and imagination. If
today we can reockon nearly eighty extenaive
branches of the subject, is is proof positive
sbout the extent to which the creative facul.
ties of may are exercised in mathematios, Asa
matter of fact, many of the greatest contribu-
tions to the subjoct matter of mathematios—
Projectivre geometry, the theory of nuraber

- and the theory of infinite quantities constitate

responses to pursly intellectual challenges.

I would like to refer to a charge frequently
made that mathematicians like to induige in
pointless speculations. But strange as it
way seem, it is these spsculative questions
that have been responsible for some of the
far reaching discoveries. It is remarkable to
recall that the whole subject of probability,
important as it is to-day, began with a
question arising in a game of cards, namely
the proper division of a gambling stake in a
game interrupted before its close. The dis~
covery of the conic sections, which for two
thousand years amounted to no more than
*“ the unprofitable smusement of a speculative
braia” ultimately made possible modern
Astronomy, the theory of Projectile motion
and the law of Universal Gravitation.

Again, the non.Euclidean geometries which
were investigated orginally for the sake of
what seemed to be an interesting logioal
nicety, proved to have incomparable impor-
tance. It came to be realised that the
pon-Euclidean geometries ocould be valid
descriptions of physical space. These new
geometrics provided the best example of the
power of the haman miad, for the mind bad
to defy and overcome habit, intuition, sense
perceptions to produce these geometries,
It is possible to say with George Cantor,
* The essence of mathematios is ite treedom .
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_ Department of Physics :

THE GRAMOPHONE

by
A. V. B,

History. From the beginning of the
nineteenth century various attempts have
been made to record sound. In 1857, an
Iriehman named Socott invented a machine
eslled phonautograph which eould record sound.
The oredit of recording sound first thus goes
to this Irishman. But Scott’s machine could
not_reproduce or play back the sounds. In
1878, the famous American Thomas Edison
invented his phonograph. This machine could
perform both the functions of recording and
reproduciog sound. The first words actually
reproduced by Edison’s machine were— Mary
had a litile lamb. In 1887, another American
named Berliner effected very many improve-
ments on Edison’s machine. He took out a
patent for his improved machine under the
name gramophone-—an inversion of Edison’s
phonograph !

Technique. Sound is produced by a body
executing trapaverse or longitudinal vibrations
whose frequency liea within the limits of
audibility. A material medium, usually air,
is reqnired for the propagation of sound from
the sounding source to the ear of the hearer.
Otber media like water, earth, the rails of a
railway line, the bones of our head, ete, slso
trapsmit sound. Because. sound waves set
the objects on which they strike in vibration.
In the older type of gramophones, there was
a thin metal plate called the dinphragm within
the born. When the singer sang into the
horn, the sound waves set the diapbragm
vibrating. These vibrations operated a needle
whioh cut grooves of (recorded) the sound
waves on a rotating wax dise, When the
needle again moved along the grooves with the
same speed the vibrations were converted into
sound waves by the sound box of the machine
and given out through a horn.

Moechanism. Scott vsed a rotating cylinder
coated with lamp black and a hog’s hair
bristle attached to a parchment in his
phonautograph. The lamp tiack coating was
the writing paper, the parchment was the
vibrating diaphragm, and the bristle was the
pen. Edison used a tin-foil instead of lamp
black and a metallic needle inet-ad of the
bristle. Dauring recording, the needle cat
perpendicular or ‘hili and dale’ grooves in the
tin-foil. Berliver replaced the cylinder with
a metal disc coated with wax, which was
made to rotate in a horizontal plane about a
vertical axis. His cutting needle made lateral
or side to side recordings. Both these machines
were hand driven and an operator had to
rotate the haundle continuously. In 1898,
Berliner used clock work vo rotate the dise,
This was the beginning of the H.M.V. model.

Duplicating. There were no means of
duplicating the records in the eatlier days.
A song had to be recorded by as many
machines as the number of records required.
Later, it was found that a daplicate in
copper could be produced from the wax
record by the process of electroplating. From
this ‘ master record > a mould could be made
from which any number of reccrds could be
produced. When the process of duplicating
of records gaiced ground, there was the
necessity only for a reproducing machine,
namely, the present day gramophone, for the
general public.

Electrical Records. Electrioal recording
was introduced in 1924. The microphone
stepped into the place of the horn. The
thermionic valve came in for amplification.
During recording the microphone picks aup
the sound waves and converzs them into
electrio ourrents, whioh operate the vibrations
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of the recording needle. During reprodaotion,
the vibrations of the needle moving along the
8roove are communicated to a pick up which
transmit the corresponding electrio vibrations
to the amplifiers. These amplified vibrationa
are transmitted to a loudspeaker from whioh
they isaue aa the original sound. The mator
of the mechanism is also run electrically.
These electrical records are Jouder and more
faithful to the original than the records
prodaced by the older mechanical methods.

Tape-Recording. The tape.recorder is used
now-a-days to record public epeeches,
commentaries and other functions. This
modern instrument has come to stay. In this
instrument, recording is done by magne-
tising a metal tape or wire or & paper tape
coated with a magnetio metallic powder.
Sound waves picked up by a microphone
produce ocorresponding variations in the
current passing through an electro-magnet.
In reproducing sound, the variations in the
maguetism of the tape are utilised to produce
currents of corresponding strength, which
when amplified and fed into a loudspeaker
give back the original sound.

Potentisalities. Neither Edison nor Berliner
could have imagined for a moment that their
inventions were distined to grow into an

industry, the potentialities of whioh has takex
the world by surprise. Edison thought that
bis phonograph would at best find a place as a
diotating machine in offices ! Berliner thought
that his gramophone could ultimately find
a place in the manufacture of talking dolls|
The potential value of the gramophone as a
means of entertainment wae realised. only
when great artistsa like Qaruso and Melba
recorded their voices in the beginning of the
present century. Since then, & vast number
of orchestral, vocal and talkie records of all
kinds have been recorded—some to stay and
some to disappear into oblivion.

Wide Scope. The scope of sound-recording
is indeed, very wide at the present day.
Records of plays and concerts, speeches and
musio, the sounds of birds and animals, and
the noise of big crowds on great occasions
oan be preserved as a documentary pioture of
our times to be played back and used with
advantage by posterity. The gramophone ia
also being used for making ‘talking books,
for the blind and for teaching correct
pronouncistion of foreign languages. Also,
as if to foifil Edison’s wish, his phonograph
has reappeared in a modern garb with the
modern name of dictaphone to be used in large
offices for dictating lettera |
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Electromagnetic Radiations

A,

by
V. 8.

The forms of radiation familiar to the
17th century soientists were heat and light.
Acoording to the wave.theory, these radiations
reach us with a velocity of 186,000 miles/sec,
or 3x10'° om.fesec. The electromagnetic
theory of light put forward by Maxwell
in the 19th century suggested that not omly
light, but all other types of radiations also,
like heat, X.rays, unltra-violet rays, wireless
waves efc., are propagated in the form of
electromagnetic waves, The lengths of these
waves could be measured very accurately.
The discovery of wireless waves in 1888,
X-rays in 1895, Y.rays in 1900 and ocosmic
rays in 1920 and their wavelengthe obtained
by careful measurements amply justified

Eleciro magnetic waves.
1, Cosmic Rays.

[These are emitted by some source outside the
earth. They are able to penetrate through

Maxwell’s assamption. If the wavelength is
between 0-0004 m,m. and 0°0007 m.m. our eye
sees the radiations as light. If it is longer
our 8kin perceives it as heat. We have also
radiations whose wave-lengths are far shorter
aod far longer than the above.

Electro-magnetic Spectrum. Just as visible
light split up broadly into seven groups of
waves of varying wavelengths is called visible
spectram, similarly eleoctro-magnetic radiations
split up into different groups of waves of
different wavelengths is called an Electro.
magnetic Spectrum. The following table gives
the wavelengths of the different types of
radiations.

Wavelengih in millimeters.
000000000004 (average)

00004 X 10~8 e.m. or
0004 A U. (" 107° e.m.=1 A,U.)

©°000000002 (average)
002%10-% e.m. or 0°02 A.U.

00000001 {average)
1 x 10-% o.m, or 1 AU

0:0002 (averags)
2000 x 10-° c.m. or 2000 A.U.

several yards of lead.]
2., Gamma Rays (Y-rays).

[These are emitted by radio-active substances

like radium, uranium, ete,}
3. Rontgen Rays (X-rays)

[These are used in medicine and surgery and for
seeing through or photographing opagune
objects.]

4. Ultra-Violet Rays.

[These are invisible to the eye; they affect
photographic plates, They are plentiful in
sunlight. They are beneficial to the human
body in which they produce vitamin D.]

5. Light Rays.

{a) Violet

() Indigo

v 00004  (average)
4000 A.U,

ase 000043 ( , )
4300 A.U.
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Eleciro-magnetic waves. H;avelenglh sn millimeters,

{¢) Blue 000048 ( ,, )
4500 A.U.

{d) Green 00008 ( ,, )
5000 A.U.

{e) Yellow 000058 ( , )
: . 5800 A.U.

(f) Orange w 000082 ( ,, )
8200 A.U.

(9) Red w 000072 ( , )
7200 A.U,

4. Infra.-red Rays.

{These are invieible heat rays. They penetrate 0001 « .
fog better than light. These are used for 10000 A.U.
photography with special plates and films—
medicinally useful.}

1. Wireless Waves. _
[Used for Broadcasting] ore 02 m.m. to 2000 metres,
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Wave and Corpuscular Theories in Physics

by

G. VENEATEsaW, B.Sc, (HONS.),
Ezx-Lecturer in Physics.

-t rnna

There is an ancient saying that contradie-
tion promotes progress, and this has been proved
to be s0, as far as the science of Physics is
concerned. The two theories were so useful

in explaining the same phenomenon that in

the beginning of the Twentieth century a new
development took place, bleuding the two to
form the so oalled ‘ Wave Mechanios’,

A theory must satisfactorily explain all the
features associated with a physical pheno-
menon: Matter has beecn shown to be made
up of small particles and the properties of
matter were studied on this assumption.
Light is a form of radiation. Light has
been shown to travel approximately in
straight lines, and eclipses were cited as
examples to illustrate this. Newton took up
the idea and assumed the propagation of light
as due to & shower of particles emitted from
the source. With this assumption all laws in
Geometrical Optics were derived. He was
successful in explaining the reflection of light.
In the case of refraction of light hs was able
to show that the ratio of the sine of the angle
of incidence bears a conatant ratio to the sine
of the angle of refraction. But the problem
of partial reflection and refraction puzzled
him. He introduced the idea of ‘fits’ to
acocount for them. To a pure Physicist it
would scem illogical to assume that -particles
are under ‘fits’ according to the circum-
stances.

By that time Young had discovered ‘ inter-
ference’ and Newton’s corpusculsr theory
failed to give a satisfactory explanation.
Young had assumed the propagation of light
as due to wave motion, the waves being
started from the source, and successfully
aoccounted for the variation of intensity.
With the advent of *diffraction’ the wave

theory established a strong foot hold in
Light.

But the discovery of ¢photo-electricity *
came to the rescue of the corpuscular theory.
The classical theory gave utterly incongrous,

.incompatible and fantastic results in direet

contradiction to the experimental resalts,
For example, the classical theary gave the time
interval between the incident radiation falling
on the photo-sensitive surface and the release
of a photo-electron to be about 500 days,
whereas practically it is observed that there
is po time lag. In corpusecular theory light is
assumed to consist of small corpuscles called
Photons and their energy is hAY where his
called Planck’s constant and Y the frequency
of incident radiation, One of the criticism
levelled against this is that when we assume
light to be composed of Photons, the term
frequency loses its significance for it is
always associated with wove motion.

Sir J.J. Thomson discovered the electron.
They are negatively charged particles. Experi-
ments with Crooke's tube showed that
they cast a ahadow when an object is placed
in their path, indicating that they travel
approximately in a atraight line. Thus the
conception of electron as a particle was
gradually established. From indirect experi-
ments its mass was found to be 9,108 x 10-%8
grams;

In 1927 two Amerioan Scienticists Davis-
son and Germer carried out experiments on
reflection of electrons from metal targets.
The intensity instead of decreasing from the
position of maximum reflection showed strik-
ing maxima and minima indicating that
electrons posses wave aspects also. In 1928
G. P. Thompson in Scotland found that eleot.
rons can be diffracted. Thus there were two
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experimenta firmly supporting the wave
aspects of the eleotron. Here again Seienti-
oists who advocated arguments for the
particie aspect of eleotron felt uneasy. Some
people even humourously remarked that
electrons behave like particles on Mondays
and Wedneadays and as waves on Tueadays
and Fridays.

This dilemma in Physics was cleared by
Louis De Broglie who in his Doctorate thesis
gave the suggession that just like waves
posses particle properties it is reasonable
to expect particles to posses wave characteris.
tics. He drew analogy between the Mauper-
tian principle of least action in Mechanios
and Fermat's principle of least time in Optios.
De Broglie said that there is an intimate
connection between wavea and corpnscles not
only in the case of radiation but also in the
oase of matter, A moving partiole of matter

baa al#ays got a wave assooiated with it and
t e partiole is oontrolled by the wave in a
manner similar to that in which a photon is
controlled by the waves, The energy, mass,
momentum and charge in  the ocase of
charged partioles are due to the partiole and
when the question of direction of movement,
reflection, refraction or interference comes in
we have to look to the wave theory. Thhs he
reconciled both the rival theories and intro-
duced the concept of ¢Matter Waves’ the
wave-length of a partiole of matter moving
with velocity v is A/mv where m is the mass
of particle and 4 the Planck’s constant.

Thus the age long dispute between corpus-
calar and wave theories has been sattled by
the ingenious conception of De Broglie and
has opened a new era in Physics called *the
Era of Wave Mechanios ’.

8ir Theagaraya College
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CONCLUSIONS

All gases are colourless except chlorine

Odourless gases: Hyg, 0O;. Ng. CO,.
Gases with smell: H,S. HCI: 8O,: NH,: Cl,.
Gases sparingly soluble in water and therefore collected over

Gaases fa 'rly soluble in water: HyS: CO,: 80,: Ol,.

water: Hy, O,, N,.

Gases highly soluble in water: HCl: NH, (Fountainexpt),

Gases which burn in air: H; : Ha8: (NH, in oxygen).
Gases which support combusiion: Oy and Cl,.

Acidic gases: CO,: HClL, HgS:

Basic gases: NH,. ‘

Reducing agents: H,, H,8: NH,: HCl and 80,.

Ozidising agents: 0O,: Cl,.

(Reduce acid KMuO, acid
K,Crg0,: Br, and I,).
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THE NITROGEN FAMILY

by

8. R. JAGANMOHAN, B.S¢. (HONS.),
Lecturer in Chemistry.

The series of elements, Nitrogen, Phos-
phords, Arsenic, Antimony and Bismuth form
a olosely related family. A study of these
elements and their compounds is: interesting
and instructive in the sense that it will form
a sound basis to a recognition and under-
standing of the main characteristics of the
Periodic Table which has brought about so
much order and counvenience in gaining a
knowledge of the properties of various
elements as hardly needs any further ¢ nphasis.
The following brief discussion of the Nitrogen
Family is, therefore, chiefly from the stand.
point of the Periodic Table and only suth
information as will stress the periodic relation-
ships of this family of elements is given.

‘Perhaps nowhere else in the Periodic Table
ocan one find such an interesting family of
elements as the Nitrogen Family, the first
member nitrogen, a typical non-metal, showing
properties that are in striking contrast with
those of the last member of the family,
bismuth, more or less a typical metal. The
atoms of all these elements possess five
eleotrons in their outermost electroa orbits,
and this is responsible for their exhibiting
a maximum valency of five (except perhaps
nitrogen) and for their being accommodated
in the Fifth Group of the Periodic Table.
Nitrogen and phosphorus, elements of the
short periods of the Periodic Table, are the
“ typical elements’ of the Group, arsenic,
antimony and bismuth, members of even
series of the Long Periods, forming the
B Sub-Group. These elements occupy similar
positions on the atomic volume carve (the
ascending parts of the carve, just after a
trough has been passed). The physical
properties of these elements show a gradual
inorease in value with increasing atomio
weight., The Table below gives the physical

constants and some of the characteristio
physical and ohemical properties of these
elements, (See Table L)

It may be noted that nitrogen does not
exhibit allotropy, while phosphorus, arsenie
and antimony form a fairly good number of
allotropes. Bismuth also exists, like nitrogen,
in only one form. Further more, nitrogen and
bismuth differ from the other elements of the
family in that they form diatomic molecules,
while the molecules of phosphorus, arsenie
and antimony are tetratomic. However, all
the elemenis form hydrides and oxides of the
typical formulae XH, (with the possible
exception of bismuth) and X,0, respectively,
which fact justifies, in conjunction with the
electronic stracture of their atoms, their
inclusion in the same group (Fifth Group) of
the Periodic Table.

The major propertion of the available
nitrogen occurs free (in atmospheric air), but
the other elements of the nitrogen family are
found only in the form of their compounds,
The isolation of these elements, however,
presents no problem. Nitrogen is obtained on
an industrial scale by fractional distillation of
liquid air. The oxides of arsenie, antimony
and bismuth are easily reduced by carbon or
are precipitated from their solutions by iron.
Caloinm phosphate (in the form of bone-ash)
is the chief raw material for the manufacture
of phosphorus. A mixture of bone-ash, silioa
and coke is heated to a high temperature in
an electric furnace. The silica displaces the
acidic phosphorus pentoxide from ocalcium
phosphate and the phosphorus pentoxide is at
once reduced by the carbon present. The
sequence of the reactions is :—

Ca, (PO,), +38i0,>8 (Ca0 Si0,) +P;0; .
PO, +5C>2P+5C0

Bulletin, Vol, 1X, Nos. 4145,
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Ope of the chief ocharacteristios of the
Periodio Table is that the electropositive
naturs of the elements in a Group increases a8
the atomio weight inoreases. This is rather
well illustrated by the hydrides of nitrogen
family elements, in which they exhibit triva-
iency. Ammonia (NH) is quite stable,
dissolves in water yielding an alkaline solution
and combines with acids producing salts.
(For instance, NH,+HCl>NH,Cl). Phos-
phine (PH;) is rather feebly basic (inasmuch
as phosphoninm salts like PH,I ocan be
obtained), and practically insoluble in water.
Arsine and stibine (AsH, and SbH,) are
potable for their instability, an ingenious
application of which property is found in the
famous Marsh-Berzelius Test for the detection
of arsenic and antimony. They easily
decompose into their elemenis on heating.
Bismuth hydride (by analogy with ammonia,
arsine and stibine, supposed to be BiH,),
if at all it exists, is too unstable to be
isolated.

Moreover, the reducing properties of these
hydrides, associated with their instability,
become more and more pronounced as the
atomic weight of the element rises. Whereas
ammonia is comparatively stable and shows
only mild reducing properties, phosphine is
a strong reducing agent, and arsine and
stibine are still more powerful reducing agents.
The reduction reactions of these hydrides are
indioated in the following Table which also
points out the gradaal increase in the values
of certain physical constants with inerease of
atomic weight and gives the important
methods of preparation of these compounds.
(8ee Table IL.)

Thus, the stability and basicity of these
bydrides clearly indicate the gradual transi-
tion from non-metallics properties in nitrogen
(stable hydride) to metallic properties in

" bismuth (unstable hydride). It may be added
that nitrogen and phosphorus also form
bydrides like N,H, and P,H,, but that the
formal analogy between these two hydrides
ean no further be extended to their properties

snd that the other elements of the family
form no such type of hydrides.

The halides of these elements may be consi
dered with profit. Nitrogen does not form ahy
stable halides. Nitrogen triohloride is pre.
pared under carefully controlled conditions
and is dangsrously explosive in its reactions.
The alternate elementa nitrogen, arseniq and
bismath form only trichlorides (asrenic gives
rise to a pentafluoride, AsF,), and the remain-
ing elements, phosphorus and antimony, form

tri—and penta—chlorides. The astion of
water on these chlorides points out the
gradual change from nou-metallic grop:rties
in phosphorus to wmetallic properties in
antimony and bismuth. While nitrogen
trichloride is only slowly atticked by water,
phosphorus tri—and penta—chlorides are
completely and irreversibly hydroulysed,

Arsenic trichloride is also hyirolvsed by
water, but it can exist in aqueous snlation in
the presence of an excess of acil. Antimony
and bismuth chlorides undergo only partial
hydrolysis, and the reactions, which involve
the formation of white insoluble besio salts,
are readily reversed.

PCi; +3 HOH - P (OH),; +3 HOL

Phosphorus trichloride Phosphoruas Acid.
. PCi; +HOH > POCi,+2 HOL
Phosphorus pentachloride Phosphoras oxy-
ehloride.

POCl, +3 HOH > PO (OH), +3 HCI,
Orctho-Phosphoric Aoid,
AsCl,+3 HOH  As (OH), § +3 HCL
Arsenio trichloride Arsenious Acid.
.
8bCl, + HOH ol 8bOC1 | +2 HCL |
Antimony trichloride Antimonyl chloride
or Antimony oxychloride.
BiCl, + HOH vy BiOCl § +2 HCL
Bismuth trichloride Bismuthyl chloride
o: Bismuth oxychloride,

Other bismuh salts behave similary towards
water:

Bi(NO,), +2 HOH j Bi(OH), NO, |
+2 HNO,-

Bismuth oxynitrate
or Basic bismuth nitrate,

Bismuth Nitrate

48
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Biy(80,),+4 HOH 2 (Bi(OH),), 80, §

‘ 2 H,80,.
Bismuth sulphate Bismuth oxysulphate
or Basic bismuth sulphate.

These hydrolysis reactions of antimony and
bismuth salts are 8o characteristic that the
aotion of water is sometimes smployed as one
of the tests for their salts, when a white precipi-
tate will be obtained if they are present.

Judgiog from the hydrolytic behaviour of
these halides, arsenic forms a link between
the pairs of elements, nitrogen and phos-
phorus, which are noo-metals, and antimony
and bismuth, which are metals, Arsenic may,
therefore, be called a met:lloid, since it shows
the properties partly of metals and partly of
non-metals. That it can rightly be called a
metalloid will be further evident from a eloser

study of the properties of the elements of the-

nitrogen family and their compounds.

It may be indicated that PCl; and SbCly,
the penta-halides of phosphorus and anti-
mony, undergo partial dissociation on heating,
that of PCl, being complete above 300°C.

POl . POly+0l,.
8bCl, _ SbCL, +Cl,.

The oxides of nitrogen are namerous. Two
of them are N,0, and N, O, (the trioxide and
the pentoxide) which give rise to nitrous acid,
HNO,; and nitrie acid, HNOQ,, respectively.
(NO,, is a mixed anhydride, yielding both
HNQ, and HNO, with water.) The well-
defined oxides of phosphorus, P,0, and P,0,
(the trioxide and the pentoxide) are also acidie.
The oxides of arsenic and antimony (As,Og
and Sb,0,) are amphoterie, while Bi, 0, is
basio. The higher oxides, As,0;, Sb,0;, etc.
are acidic. Phosghorous acid and Ortho-
phosphoric acid, H;PO, and H,PO,, (obtained
from P,0, and P,0,) are very similar in
their properties to the arsenious and arsenic
‘acids,:H,,AsO, and H, AsO,, (obtained from

A8,0, and As,0,Y respectively. Antimomy
also forms a set of similar acids. H,3bO,,
antimonous aoid, from 8b,0, and H,SbO,,
antimouio acid from Sb,0;.) The amphoterio
character of arsenie and antimony, it may be
noted, bridges the acidic nature of nitrogen
and the basic nature of bismuth.

The close relationship that exists between
Phosphorus and Arsenic may be traced in
gome detail. The phosphates and arsenates
of most metals {exc -pt, of course, Na, K, NH,
etc.) are insoluble, They are isomorphous and
possess similar formulae. (Na,HPO,.12H, O
and N,HAs0,.12H,0). The  familiar
compounds magnesium ammonium phosphata
and nmagnesium awmmoniom  arsenate,
MgNH,TO, and MgNH,AsO, obtained as
white orystalline precipitates on adding a
golution of phosphate and arsenate respec-
tively to magnesia mixtars (MgSO,+NH,Cl
+NH,OH) are worthy of notice in this
connection. A similar set of compounds with
similar properties is the pair—Ammonium
phosphomolybdate and Ammoninm arseno-
molybdate. They are obtained as canary
yellow precipitates on treating a nitrio acid
solation of ammonium molbydate with phos.
phate and arsenate respectively. The only
difference between these two substances is
that the former is precipitated in the oold,
white the latter requires boiling for some time.
Phospates and arsenates can be distinguished,
however, by the fact that arsenates alone are
reduced to arsenites osnd then precipitated as
arsenic sulphide, by the action of hydrogen
sulphide in acid solution. Furthermors,
arsenites and phosphites are reducing agents.

The first member of any family of elements
differs in its properties from those of the
following members. It further shows proper-
ties that are similar to those of an element in
an adjacent group of the periodic table.
Nitrogen, the first member of the family of
elements now under disoussion, is no exception
but only serves to illustrate this characteristio
of the Periodic Table.

" Bulletin, Vol. I1X, Nos. 44-15.
7

49



~In faot, nitrogen and phosphoras exhibit
& radioal behaviour, which is manifested in
their conspiouous ability to form such
compounds as N,H,, P,H, and a number of
oxyacids, the types of which are unrepre-
sented in the case of Arsenio, Antimony and
Bismuth, the remaining elements of the family.
The sulphides of nitrogen and phosphorus are
noted for their instability, ease of hydrolysis
and their more or less complex constitution.
However, while Phosphorus can clearly be
regarded to resemble Arsenic, Antimony and
Bismuth in many of its properties, nitrogen
does not show any resemblance to the rest of
the elements of the family except in the
formation of the hydride and oxide (NH,,
Ammonia and N,0,, Nitrogen pentoxide
respectively), typical compounds of the Fifth
Group of the Periodic Table. This solitary
nature of Nitrogen is apparent inits exclusive
ability to form such compounds as Hydrozoie
acid HN,, hydrazine N,H,, Hydrozylamine
NH,OH, Hyponitrous acid H,N,0,, Hydro.
nitrogens (similar to hydrocarbone, which are
characterised by chains of nitrogen atoms
linked directly to one another) and also in the
ability of NH, to form complex compounds
(smmines) or co-ordination compounds..

Attention may now particularly be drawn
to the difference in properties between Nitric
Acid and Phosphoric acid and the corres-
ponding  oxides or acid anhydrides,
Nitrogen Pentoxide (N,0,) is volatile, decom-
Vposed by heat, and gives rise to but one acid
Nitrie acid (HNO;). Phosphorus pentoxide
{P,0;), on the other hand is a solid that is
not decomposed by heat and it gives rise to
a number of oxyacids (Meta—, Pyro—, and
Ortho phosphoric acids). Nitric acid is a
strong acid and an active oxidising agent ; its
reactions with metals are particularly complex,
and the nitrates of all metals are water-
soluble. Phosphoric acid is a weak acid, and
many phospates (except those of alkali metals
and of NH, radical) are insoluble in water,

It is interesting to note, incidentally, that
the acid producing properties of an element

are accentuated by an inorease in oxygen
content (or the number of hydroxyl groups
attached to an atom of the element) as is
evidenced by the properties of the basio
Ammonia NH, and those of the strong acid,
nitrio acid (N(OH),~-2H,0=HNO,). Simi-
larly one can compare PH, and H,PO, which
is P(OH); —~H,0=H,PO,.

Nitrogen, it may be added, exhibits a more
pronounced eletronegative character than the
membera of the preseding groups namely
Boron, Carbon and Silicon do. While the acids
formed by these eloments (Borie acid, carbonio
acid, etc) are weak, nitric acid is one of
the strongest acids known. This faot serves
to indicate that the acid producing properties
(or electronegative character) increase with
increasing atomioc weight of the element along
any given period of the Periodic Table.

Nitrogen of the Fifth group resembles
carbon and oxygen, members respectively of
the Fourth and Sizxth Groups of the Periodic
Table. The hydronitrogens are struocturally
related to tha hydrocarbons. Ammonia NH,
and water OH, are wellknown as ionizing
solvents and as giving rise to similar types of
compounds with similar properties (hydroxides
and amides, oxides and imides respeotively).

Nitrogen and phosphorus stand apait, as
already indicated, from the other elements of
the family also when their sulphides are
eonsidered. The sulphides of Nitrogen and
Phosphorus sre unstable and are easily
bydrolysed. The sulphides of Arsenic; Anti--
mony, and Bismuth are stable and are not
hydrolysed. They are formed either by direct
combination of the elaments or by passing
hydrogen sulphide gas through aocidified solus
tions of their salts. The gradual development
of basic properties as the atomio weight of
glements increases is well brought out by the
bebaviour of these sulphides towards alkaline
reagents. Bismuth sulphide Bi S;, is inso-
luble in alkalies and yellow ammonium sulphide,
whereas Arsenic and Antimony sulphides,
AsgS, and 8b,8,, dissolve to give salts,
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As,8, +6 NaOH->Na, AsO, +Na,As0,
Sodium Sodium
Arsenite Thioarsenite
As,8;+3 (NH4),8 > 2 (NH1), AsS,
' Awmmonium Thioarsenite.
8b,8, reacts with (NH4),S in a
R similar manner.
4 8b,S, +24 KOH->5 K,Sb8,
Potassium
Thioantimonate
+3 K;SbO,+12H,0
Potassium
i Antimonate
8b,S,+3 Na,8 - 2 Na, SbS,
Sodium Thioantimonate.
Arsenic sulphide is acidic enough to dis-
golve in the rather weakly basic ammonium
carbonate, while Antimony sulphide is not.
These reactions are properly taken advantage
of in the qualitative separation of Bismuth,
Arseniec, and Antimony, where the lstter two
elements form a natural group (II-B) along
with Tin.

The points of similarity among this group
of five elements may now be recapitulated.
The atoms of these elements have similar
electronic configurations, each possessing five
valency electrons in the outermost orbit, in
terms of which their tri-and quinque-
valency can be readily explained. The
hydrides and oxides of the general formule
XH, and X,0, respectively (X=N, P, As,
Sb or Bi.) are typical compounds of the Fifth
Group of the Periodic Table, The above
oxides are acidic and the basicity (along with
gtability) of the hydrides diminishes with a

rice in atomic weight of the element, in
accordance with the general trend of the
Periodic Table, It is interesting to observe,
in this connection, that all these elements,

with the exception of Bismuth, form
compounds of the type X(C,H,),0H
(X=N, P, As, or 8b), which are very

similar to NH,OH but more strongly basic, in
which respect they are practically indistin—
guishable from one anoter, There is a general
similarity between the properties of the
elements of this family when the first
member, nitrogen, is omitted. The resem-
blances betwesn Phosphorous and Arsenio,
between Arsenic and Antimony and, in
general, between Arsenic, Antimony and
Bismuth are worthy of notice. It will be
seen, in short, that the gradual transition
form nonmetallic Nitrogen to the metallio
Bismuth through the metalloide, Arsenic and
Antimony, along with the individual and
intrinsio qualities of these elements, accounts
for the differences in their properties, while
their electronic configuration accounts for the
similarities in their properties. ’

The above discussion is brief, rather elemen-
tary and, admittedly, incomplete, no attempt
having been made to be all-inclusive. It
should, nevertheless, suggest and indicate the
general trends existing among the properties
of the elements as related to their positions
in the Periodic Table. It should further
form a basis for, and lead to, a fuller under-
standing of the main features of the Periodic
Table.

Bulletin, Vol IX, Nos. 44-45.
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Chemistry and the Conquest of Disease

by

8. R. JAGAXMOHAN, B.sc. (HONS.),
Lecturer in Chemistry.

From the chance recovery from illness by
the administration of plant juices to an
attempt to unravel the mysteries underlying
the living process, the body chemistry and
the cause of diseases is a remarkably groat
step forward in the battle against disease.
The transition from the nearly wholesale
mortality from epidemios to snatching people
from the jaws of death using synthetic drugs
and chemicals should impress every one. This
is accomplished by the conception of medical
science and by the phenomenal advances made
in this field by the wonderful application of
scientific, especially chemical, theories and
techniques. The solutions of problems of
preventive medicine—i.e., sanitation, disinfec-
tion and hygiene—the development of aseptic
surgery, sers, vaccines, microanalysis and
medical tests, the discovery of anesthesia,
antibiotics, antimetabolites, radioactivity,
tracer isotopes, the production of the sulpha
drugs, the tranquillizers and pain-relievers
have been the major contributions of
chemistry to human  happiness.  The
synthetio skill, inventive genius and intuitive
capacity of the chemist stand him- in good
stead in his unrelenting warfare aginst the
devastations of diseases. They help him
march steadily onwards attacking the
protozoa, the powerful resistant baoterial
strains, the rickettsia, the dangerous avitami-
noses unflinobingly, despite the ambush laid
by the bewildering heart diseases, allergio
reactions, the deadly viruses, non-bacterial
infections, the dreadful ocancer and the
perilous hazards of intense radio-activity,

The « Father of Chemotherapy ™ :

Lonis Pasteur and Robert Koch, the
founders of the science of bacteriology, loomed
large also in founding chemotherapy. Their

recognition of the microbial nature of many
infections greatly iufluenced the development
of this field of science, which deals with the
selective destruction by chemical agents of
the parasites within a host, The failure of
great many haman diseases to respond tfo
serum therapy or vaccination initiated Paul
Ehrlich to do the pioneering research that
earned him the name of the * Father of
Chemotherapy .

The earlier drugs :

Assuming that parasites were attacked only
by drugs to which they becg.me firmly fixed,
Ehrlich turned his attention to dyes that
gelectively stained certain organisms. His
famous and first experiment in chemotherapy
showed the efficacy of methylene-blue in
staining malarial parasites. If this did not
meet with success over the traditional remedy
for malaria, quinine, undoubtedly it stimu-
lated the Germans to introduce two invaluable
antimalarials, Plasmoquine and Atebrine, as
will be seen later.

Ehrlich continued his research with these
dyes to find out a cure for sleeping sickness,
one of the trypanosome infections. In 1907,
Trypan Red, which he found to be both
curative and prophylactic for mice infected
with Prypanosoma equinum, gave him success,
In rapid succession came in for therapeutio
use other similar dyes, Trypan Bloe and
Afridol Violet.

If these dyes did not get any favour, it was
because they coloured the tissues intensively.
This disadvantage npecessitated Ehrlich to
search for colourless substances. This fructi-
fied into his most successful contribution to
chemotherapy—the development of organic
arsenioals. One of the earliest such compounds
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he found was Atoxyl that effectively oured
tl:ypanosome infeotions in mice and sleeping
sickness in human beings.

The narrow limits of treating infections seb
up by these drogs effected another major
gontribution of Ehrlich to the growing soience
of chemotherapy —the introduction of Salvar-
san in 1912, Salvarsan was effective not
only against trypanosomes but also against
spirochaetes. Relapsing fever and syphilis,
both of which are of spirochetal origin, were
cured successfully by treatment with this
chemical. Also, compounds containing anti-
mony or other such toxio elements instead of
arsenic were tested. Antimony compounds,
structurally related to atoxyl, were of reason-
able efficacy in the treatment of kala-azar, a
disease which exacts a heavy toll in India,
China, parts of Africa and South America.

To avoid the undesirable high poisonous
effeots of these toic metals, newer therapeutie
researches concentrated attention on ocom-
pounds containing only the elements found
normally in the body: carbon, hydrogen,
nitrogen, and in some. cases, sulphur and
chlorine. Bayer 205, introduced by Germans
in 1920 as a valuable remedy for sleeping
sickness in the early stages of the disease, is
worth mentioning as the first metal-free,
colourless drug that achieved suoccess. The
revolutionary changes brought about by the
eoming of a family of drugs with remarkable
potency-the sulpbas-have made these earlier
drugs purely of historical interest.

The sulphas :

Whereas protozoal or spirochetal infections
mostly succumbed to ochemotherapy, the
chemotherapeutic treatment of bacterial
infections was least promising. This was
believed to be due to the very closa similarity
between the metabolic processes of the host
and the bacteria. Domagk established in
1935, however, the dramatic effects of
Prontosil, a dye, against most hemolytic
streptococeal infections. Erysipelas, puerperal
fever and streptococcal empyema, virulent

streptocoocal infections, were no more dread.
fal. Soon after, Frenoh workers have caused
the revolutionary introduction about 20 years
ago, of the sulpha drugs into the medical
world, They showed that the remarkable
efficicacy of Prontosil as a basteriostatic agent
wag, in fact, due to a colonrless substance,
sulphanilamide, into whioh Prontosil was
couverted by metabolioc processes. .A‘s a
result, Sulphanilamide became the prototype
of a series of structurally related chemical
compounds, known as the sulphanilamide or

sulphonamide drugs, or more simply the
sulpbas, that soon wunderwent industrial
production. Extensive research in this field

pronounoced relief and life to the human and
animal population. Although replaced, "in
many cases, by the newer and more efficient
antibiotics, the sulphas are yet dear to us for
their wonderful effectiveness.

Slightly modified forms of sulphanilamide
give valuable drugs that wmerit attention.
Sulphapyridine, M. & B. 693, is very effective
against pneumonia,

The family of sulphones rendered successful
treatment of leprosy for the first time. When
the faot that this extremely abominable
scourge disfigures a human patient in every
350 in this world is remembered, it is needleas
to say the part played by the sulphones in
relieving humanity, partly at least, of a greas
scourge is exceedingly important,

The antibiotic age :

The established baacteriological fact that
diseases due to one baocterial species can be
fought by inhibiting their growth by the
presence of anocther mioroorganism had to
wait for more than sixty years for an appli-
cation, from 1877 to 1941. The significance
of Dr. Alexander Fleming’s romantic dis-
covery of Penicillin in 1929 was little under-
stood before 1941, when Florey demonstrated
its excellent antibecterial properties and
unbelievably low toxicity. Then, at last,
a treasure was unearthed in Penioillin,
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Extromely effective in quite small doses,
penicillio is of considerable value in the treat-
ment of a variety of bacterial infections,
including the spirochaetes of syphilis and
yaws. Its activity is not seriously affected
by tissue proteins, breakdown products, or
pus, and it is relatively unaffected by the
number of bacteria present. It has widened
the feld of bacterial chemotherapy to an
extent which would have been unbelievable a
few years ago. It must be pointed out, how-
ever, that virus infections like influenza and
poliomyelitis and some baoterial infections
like typhoid are more than a match to peni-
oillin or any other antibiotie hitherto used.

The supremacy of penicillin over the sulpha
drugs in several respects initiated the search
for other antibiotics, This search culmina.
ted in the production of six other anti.
biotics for clinical use. In Streptomycin, one
of these six, the world saw the first successfu)
chemotherapeutic agent against human tuber-
culosis, Fairly toxic and even somewhat
dangerous, streptomyocin produces remarkable
improvement in cases of acute tubereculosis,
The greatest disadvantage with this antibiotic
is that rapid development of bacterial
resistant strains are liable to follow its use.

Within the last ten yeara three useful and
unigne antibiotics were added. Chloram-
phenicol, er chlormycetin, was the first
chemically useful synthetic antibiotic to be
synthesized industrially. Aureomycin and
Terramyocin are the orher two. All these
three are therapeutically active over a wide
range of microoganisms. They are effective
against many diflerent bacterial infections,
including streptococoal and staphylococcal
infections, Their outstanding importance and
interest is due to their being the first useful
agents against the rickettsia that cause
typhus and the Rocky Mountain fever, and
against some viruses that ooce were very
difficult to treat with. Common illnesses, due
to viruses, like messles and mumps, bave
been treated with reasobable success using
these antibiotics. Penicillin, Streptomyein,

Aureomyein and all other “ mycins ™ are heard
almost everywhere today. These antibioties,
theee inhibitors of bacterial growth, are now
growing in reputaticn. This is the antibiotic
age.

Atomic energy in medicine :

This is the atomic age, too. The atom and
radioactivity have opened new lines of attack,
Radioactivity is used in the treatment of
oancer. Tracer isotopes are employed to
study the course of body’s chemical reactions.
Also, since 1952, during the past seven years,
radioactive isotopes, in the form of solutions,
have become familiar weapons against many
heart diseases, These isotopes so affect the’
activities of certain giands that the basal
metabolio rate of the body is lowered to suit
the heart’s output capacity and so much pain
it relieved. This is but one of the many
possible applications of . atomic energy in
medicine.

Malaria :

The almost complete mastery over the
major tropical disease, malaria, is a trinmph
of chemotlerapeutics. Responsible for the
direct or indirect cause of over one-half of
the entire mortality of human race, the
malarial parasite is transmitted by eome
species of mosquito, it is familiar. As
already noted, two new antimalarial agents,
Plasmognine and Atebrine, now called Pama-
quine and Mepacrine respe. tively, were intro-
duced between 1926 and 1930. That these
drugs are complementary in their physio-
logical actions is notevorthy. While Pama-
quine is effective against the form of parasites
prevalent in mosquitoes, Mepacrine acts om
the parasites into which this species is
transformed and which multiply in the blood,
producing clinical symptoms of malaria.
Complementary effeots like these are most
desirable and important in combating such
diseases as malaria.

The best antimalarial yet found, Paludrine,
is the fruit of war-time research carried out
by Rose and Curd on the development of
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8utimslarials in the Imperial Chemioal Labora-
tories. Its relative non-toxicity, simpler
chemical structure and mote or less true
prophylactio ;action claim predominance of
Paludrine over other antimalarial agents, No
doubt, Paludrine is a great contribution of
chemistry to the conquest of this tropical
disease.

Synthetic chemisiry :

The hiatory of modern chemical drugs
begins indeed in that epoch-making year of
1828, with the famous laboratory synthesis of
urea by Wohler. This threw into disrepute
the superstitious vitalistic theory, opening up
new vistas, Synthetioc chemistry, a by-
product of this achievement, grew so astoni-
ehingly and rapidly that the compressed
tablet gained ascendency over plant juices.
The significant growth of organic chemisiry
in respect of elucidation of molecnlar structure
led the chemist to devise purely artificial
methods for the preparation of natural drugs,
and, what is more important, suggested the
artificial preparation of similar substances not
found in nature. It induced him sometimes
to improve, apparently, upon Nature, as, for
example, in the case of the newer analgesios
which are replacing morphia as drugs used for
allergic conditions such as nettle-rash, and in
the case of Paludrine that has largely replaced
Quinine. The ability to synthesize various
drugs with known physiological effeots is
truly a crowning achievement of the organic
chemist,

Disease control— Insecticides :

Malaria, kala-azar, the virus diseases like
yellow-fever, the rickettsial disease typhus,
and many virus diseases of plants—these are
only a few of the insect-borne diseases that
ravage buman race. To control these infec-
tions it is not enough to destroy the parasites
that directly canse diseases. For a complete
success, the insects that harbour these para-
sites and serve as hosts must_also be killed,
Attacking all these insects is a formidable
problem. Also an indiscriminate extermina-

tion will resuls in the destruction of inseots
that are beneficial, and even necessary, aad
hence in a substantial loss. Realizing this fact
the ohemist has developed a vast array of
insecticides to suit almost any speoific purpose,
within a comparatively short period of fifteen
years.

The abuandant supply of cblorine as aby—
product a few decades ago was utilized by
the chemist for human welfare. The cons-
tructive habit of studying the properties, when
chlorinated, of almost all substances led to
one of the marvels of organic chemistry, viz.
the producti~n of D.D.T. and the discovery
of its outstanding insecticidal properties.
The discovery of D.D.T. greatly influenced
the work on insecticides. Iu & comparatively
short period, various chemically unrelated
chlorinated hydrocarbons—benzenehexachlo-
ride (B.H.C.), Chlordan and Toxaphene—were
found to be potent insecticides. Parathion
and Hexaethylphosphate are only two of the
more important compounds that drew recent
attention as valuable insecticides.

D.D.T. and Gammexane are very well
known among insecticides. Their use in
exterminating insects that spread diseases
may be illustrated by two examples. First,
the problem of malaria is practically solved
by spraying D.D.T. so that the female
mosquitoes do not live longer than eight days
with the equivalent effect that the mosquito
population is reduced to onme-third. Second,
the ill-effects of the Chagas disease, a trypano-
some disease spread by bugs, are minimised
by the extermination of thote bugs using
Gammexzane, It is regretful, however, that
the use of insecticides presents also problems,
nsects become resistant to the toxio effect of
D.D.T. and harmfull traces of this poisonous
substance are found in natural food crops aud
food products treated with D.D.T. That the
chemist’s exemplary unweariness in replacing

chemicals that lose their efficacy by
chemicals of improved efficacy and less harm-

falness is admirable is proved by the variety
of inseoticides now available,
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The control of such diseases as buﬁereuloais,
leprosy and mwalaria exact intensive aud
continued application of difficult measures of
sanitation and hygiene, in maintaining which
the chemist’s responsibility is very great.
His water sterilization methods, disinfectants,
germicides, bleaching powder, detergents, ste.,
are very valuable in the prevention of diseases.

Vitamins, hormones and cnzymes :

The body chemistry is too deligate and
intricate to yield to a complete study of the
ehemijoal changes that occur in the living body.
As yet, a lot more is now known about the
chemical processes than was known before the
discovery of the vitamins, hormones, enzymes
and amino acids. Living beings ocontract
diseases not only because of harmful miecro.
organisms, but bscause of some deficiency in
the diet or some improper functioning of the
glands of the body that upsets the proper
balance of the body chemistry. When
chemistry searches for refined methods of
remedying these disorders, we encounter those
branches of absorbing interest allied with
vitamine, harmones, and enzymes, and many
other unknown chemicals of life.

The discovery of vitamins and the dramatic
cure of such diseases as pellagra, ricketts,
xeropthalmia and others, is well known today.
The chemist’s unceasing efforts in this field to
isolate vitamins in an essentially pure state,
unravel their chemical structures and synthe-
size them on an industrial scale for the
prevention and cure of these scourges have
been tremendous. They have conferred un-
thinkable benefits on all living beings, from
plants to humans.

Scientific knowledge gathered about the
duotless glands of the body and their secre-
tions has prolonged life. The successful
synthesis of the hormones has lengthened the
list of diseases that yielded to chemotherapy:
The study on sex hormones and their labo-
ratory synthesis were of singular servioe in
the medioal treatment of cancer. The dis-
covery of insulin by Dr. Banting was indeed

a salvation to t.'he diabetes strioken
Adrenocorticotropic hormone (ACTH),
adrenalin, cortisone, thyroxin, etec., have saved

conntless people from liviag death.

Eozyme ohemistry is a separate field of
chemistry. Chemical investigations have
added largely to our knowledge of the body
chemistry ; cosnzymes, enzyme activators,
inhibitors, and so on. This knowledge has
led the chemists to the diacovery of the saulphas
and various antimetabolites.

Mentioning about yeast cannot be helped
when dealing with enzymes. Yeast is so
famous for its high contents of a large number
of enzymes that the very word *‘ enzyme™
comes from Greek for * in yeast’. It is an
indispensable source of various vitamins,
provitamins and probably some hormones. At
least its extensive application in the treatment
of cancer and diabe'es can be given here.
Injection of yeast extract in hopeless cases
of cancer showed positive shrinkage of
tumours and, in experimental rats, low
cancer incidence, The profoundly beneficial

influence of baker’s yeast on the sugar
metabolism of diabetes patients esta-
blished its potent therapsutic activity.

Research is stepped up, with good reasons, to
make applications of yeast therapy to ocure
various diseases.

Biological chemistry :

The study of biology by the application of
ochemistry has unearthed mysteries about the
body chemistry. Metabolic processes have
been understoed more comprehensively. The
notritional significance of the essential amino
acids has been recognized. Very many
biological problems were solved, in conse-
quence, and numerous diseases were cured.
In short, the intimate ooncerns of biology
were dealt with effectively by applications of
ohemistry. The problems and accomplish-
ments of biology are the problems and accoms-
plishments of chemistry. This application of
chemistry in biology—the field of bioche-
mistry—no one can deny, kas much to do with
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an understanding of the causes of dieeases,
their prevention and cure.

The entgma of cancer:

Of wedicine’s most exciting stories the
enigma of cancer is one. The greatest mobili-
zation of resources is being undertaken to
solve this riddle. The knowledge so far
gained reveals that cancer is particularly a
disease of misbehaving cells, which multiply
indefinitely forming the tumour masses.
What makes normal cells behave properly and
what makes the peaoceful cells uncontroltable,
investigations have not yet disclosed.
Whereas ths destruction of localized super-
ficial cancerous growths at the initial stages
of development is accomplished by X rays
and radium, oases of well-developed cancer
are more or less hopeless.

As the cause of this disease is not known,
the precise biochemical differences in the
metabolism of cancerous and normal cells are
exploited for the treatment of cancer. Drugs
that specifically interfere with the metabolism
of cancerous cells and consequenetly kill such
c:zlls are eroployed. These are called antimeta-
bolitic drugs. The snlpha drugs are, it may
be noted, also classified as antimetabolites.
No doubt, the term * antimetabolite” will
become one day as familiar as the term
* antibiotic .

There are other promising leads for the
treatment of cancer. Modern evidence con-
firms the theory that a cell becomes can.
cerous when something happens to either the
structure of its nucleic acid or the metabolism
of that acid. One of these leads is to synthe-
size drugs that will specifically interfere with
the formation of nueleic acid or its metabolism
in cancer cells, to the effect that the can-
cerous tumours may die. Another lead is to
train certain viruses to attack the cancerous
cells and :olely devour them without injury
to normal ceils.

Whereas X rays and radium have thus far
been effective only in ocases of superficial
cancers, hormone therapy, introduced by

Dr. Charles Huggins, constitutes another
major lead. Cancers of the breast and the
prostate oan be successfully treated with sex
hormones. When oastration out off the
supply of male hormones, cancer of the
prostate in males was checked more or less
effectively. Spaying in feamales had a
similar effect on, and caused regression of;
breast cancers. Admioistering hormonés of
the opposite sex has practically the sams effect
a8 castration in males or spayisg in females:
The barmful infiltration of cancer to the bones
is thus prevented, and much pain is relieved.
This use of sex hormones to check some forms
of cancer, temporarily at least is, in medical
progress, a milestone. The first chemioal and
hence medical treatment of canocer, we owe to
Dr. Huggins.

The chemist wiil help doctors hem in the
elusive cancer by delicate medical diagnosis
and skiiful treatment. One can as well
predict, for the first time, a rosy honeymoon
for those afflicted with cancer.

The viruses and genes:

The all-peculiar and extraordinary viruses
that cause large suffering and loss by spread-
ing various human, animal and plant diseases
have cansed starting a tremendous research
on them, their properties, duplication and
synthesis. Seemingly dead, but flaming into
life inside living cells, the virus is rightly
called the °‘ contagious living fluid . The
viruses were found to be composed essentially
of large nucleoproteins and to possess many
propertiss strikingly similar to those of genes
With the development of chemicals that are
generally active against virns diseases the
last stronghold of infections diseases wiil, for
ever, have been entered. Itis not a far ery
from the newer knowledge of intracellular
reactions of the virus proteins—these intra-
cellular parasites—to the discovery xnd under-
standing of the basic and fundamental
reactions involved in the life prooess.

Pain relievers :

Finally, the chemist cannot only cure
diseases. That he can also relieve pain and:
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mske living comfortable is established by the

various chemicals that are now in extensive
use-autonomic drugs, cardiac drugs, analgesies,
hypnotics, tranquillizers, pain relievers,
cocaine, novocaine, chlorate, lozenges,
piperazate wafers, tincture of iodine, and
Mandaleene solution and so on.

The future:

From an inspection, however superfieial, of
the magnificent progress made in the recent
years and the splendid prospect before us, we
cannot but exclaim, like Sir Humphry Davy,
who said : “I hardly know which we ought
most to rejoice at—the progress that has been
made in natural koowledge or the progress
that has been mads in natural knowledge or
the progress that is to come.”

Despite all this progress, we are incapable
of treating the majordeath-dealing discases
of today—heart disease, high blood pressuce,
capcer. We are incapable of controlling
arthritis, rheumatism, influenza, asthma, and
he common cold. We are ignorant of the basic
physiological reasons for growing old. Though
the wmost difficult problems remain to be
solved, we may still hope very much to be
done in the future by the chemist for the
sacred cause of human happiness; but how,
we cannot predict.

An appeal :

Ia passing, it must be indicated that this
short essay does scant justice to the chemist’s

part in minimising death rates. Limited
space rules out explaining wany technical
terms, nor does it allow dealing with any
point in considerable detail. Attention is
focussed on only a few highlights, regretting
to skip over many important and notable
points. Just a bare outline ie given of the
chemist’s trinmphant achievements in promot.-
ing human happiness and indeed of the
glorious prospect of what splendid progress he
will make towards our leading a healthier and
more perfectly care-free life.

An appeal is made to the general public,
bereby, not to regard the chemist as a mere
dispensing pharmacist or a draggist, but as a
practitinner of chemistry with a more power-
ful, prolific, intellectua! genios and with a
nobler aim, and to pay him—in recognition of
his unsurpagsed services to people of all walks
of life, and in commemoration of the
pioneering chemist who opened up this new,
but very promising, field of chemotherapy-
respect whnich is no less his due than hig
desert. Quite all the same, no attempt is
made to claim that all the advances made and
innovations introduced into the field of
chemotherapy are due alone to the chemist,
However, the chemist’s contribution stands
higher than that of any other. The aim of
this essay is to see all people coordinating
their efforts with the chemist in harmonising
their own lives and criticising him for cons-
tructive purposes and to secure his valnable
gervices for their own well-being.
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EXCURSION TO KRUSADAI ISLANDS

At Rameswaram—Students watching
the divers making collections.

Leaving for Krusadai Island.

The Professor of Zoology examining
an echinoid.

Leaving the Temple at Rameswaram, Mr, Reddy explaining the collections at Pulivasal
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Department of Natural Setence:

HYDRA -BODY WALL
by

Pror. G. MapaN Momaxw Rao, m.a.,
Head of the Dept. of Natural Science.

Hyérs is a maecroscopic organism found in
fresh water ponds, usually attached to stones
and weeds. The body is eylindrical, the lower
end of whioch is closed and flattened. This is
called basal dise, used for attachment. The
other end of the body bears a number of
hollow tentacles which arise around the base
of a cone called hypostome, at the apex of
which js situated the mouth, The body of
Hydra is highly contractile,

The body wall is constructed on the typical
coelenterate plan. It consists of an outer layer
of cells called ectoderm and an inner layer of
cells, the endoderm. The mesogloea is a non-
cellular jelly like layer separating the ectoderm
and endoderm. Hydra is called diploblastis
animal. Despite the simple anatomy the
differentiation has taken place in the cells
of ectoderm and endoderm. The ectoderm
consists of seven types of cells:

(a) Musculo-epithelial cells: The bulk
of ectoderm is formed of this type of celis.
The cells are conical with the broader bases
turned ontwards and the narrow ends resting
on mesogloea. The parrow ends are drawn
out to form contractile processes which lie
along the mesogloea parallel to the long axis
of the body. These processes are called muscle
tails as they resemble the muscles of the
higher animals.

(b) Interstitsal cella: These are placed in
the interstices between the musculo-epithelial
cells. The cells are small, rounded and not
specialized in any way. These are known as
reserve cells having the power of giving rise
to other kinds of eotodermal ocells. Their
main (unction is to produce the reproduative
cells and to replace the cnidoblasts which are
being regularly used up.

(c) Cnidoblasts or Nematoblasts: These
are the cells of offence and defence. They are
specialized cells arranged in groups or batteries
embedded in the superficial 1ayers of ectoderm.
Each cnidoblast consists of a sac or capsule
called the nematocyst. OQOutside the capsule is
the nucleus. The nematocyst consists of a fluid-
filled bladder in which lies a hollw coiled thread.
Lying on the outer sorface of the nematoblast
is a small hair like protoplasmioc projection
called the enidocil or trigger hair. The
nematocyst thread bears at its base a pair of
barbs, which inflict wound on the body of the
enemy. When the onidoblast receives a stima-
lus by the contaot of a passing animal with the
cnidooil, the coiled nematocyst thread is shot
out. The thread penetrates the tissues of the
body and injects into them a poisonous fluid
which has a powerful paralyzing effect even
on large animals like waterfleas. The exaat
cause for the sudden eversion of the thread is
not known. It is probably a complicated
process, It is likely that an cdequate stimulus
causes a obange in the inner surface of the
thread so that this surface becomes longer and
thus causes the thread to be turmed in an
explosive fashion inside out. The probable
factor contributiog to the eversion is increase
in the pressure of the fluid in the nematocyst.

(d) Nerve cells: The nervous system is
in the form of a network submerged in
mesgogloea. The nerve cells are ectodermal in
origin. Each nerve cell bhas a cell body
containing a nucleus, and numerous branching
processes called nerve fibres. The finer
branches of the fibres intermesh with those of
neighbouring cells and form a network. The
perve fibres are supplied to musculo-epithelial
cells and the endodermal cells. Some of the
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nerve oells are modified into receptor cells,
sensory the function.

(e) Sensory cells: These are also called
receptor cells. They are found plentiful in
the ectoderm as small columnar cells. Each
cell at its free surface has a minute oonical
projection, while the lower end is prolonged
into & nerve fibre.

(f) Gland cells: These are the modified
eotodermal cells of the basal dise region which
produce a sticky secretion for adhesion to
the substratum.

() Reproductive ¢ells: The reproductive
cells develop from the interstitial cells by
repeated division in particular regions. The
testis develops near the oral end while the
ovary develops near the basal dise region.
Though Hydra is hermaphrodite at, one time
it will be either male or female and not both.

Endoderm: The endoderm consists of a
single layer of large glandular, columnar cells
resting on the mesogloea. Their free surfaces
are placed in the gastrovascular cavity or
coelenteron; Their bases are prolonged into
muscle tails which run at right angles at the
main body axis. The endodermal cells
produce pseudopodia and bear hairlike flagella
at their inner ends. The pseudopodia engulf

the food particles in the food vacuoles, The
flagella maintain a circulation of food particlea
in the enteron by their movements. The
endodermal oells placed in the hypostome
region are small, non.flagellated and non-
vacuolated with no pseudopodia. They
produce digestive juices and 8o are secrstory
in funoction.

In . Hydra viridis the endodermal cells
cells contain the green algae, Zoochlorellae.
These are found in such large nambers so
that the whole animal is green in colour. The
green algae and the Hydra live together in
complete harmony to their mutual benefit.
This association is spoken of as symbiosis.
The symbiotic algae like all other green plants
build up carbohydrates by photosynthesis
from carbon dioxide and water. The proteins
are synthesized by a combination of elements
of carbohydrates with nitrogen. During
photosynthesis oxygen is given off.  This is
used for respiratory purposes by the animal
symbiont, the resultant carbon dioxide being
available for the photosynthetic proceas of
algae. It bas also been stated that the algae
absorb and utilize the phosphates excreted by
the Hydra. The algae get a safe shelter.
Thus a significant biological association is
seen between the Zoochlorellae and Hydra for
mutual benefit.
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THE GOLGI SUBSTANCE

by

Pror. G. MapaN MoHaAN Rao, M.A.,
Head of the Department of Natural Science.

The, Golgi substance was first observed
by Platner in 1886 and later in 1891 by
Hermann, However, the Golgi substance was
first described in 1898 by Golgi in the nerve
oells of Barn owl and of the cat after
treating them with silver nitrate. It was
desoribed as a network of fibres and was
called internal reticular apparatus of Golgi.
Later it acquired the name Golgi apparatas.
As the word ‘apparatus’ suggests a definite
relationship with the physiological processes
of the cell, the ocytologists prefer to call
this structure the Golgi subsitance or Golgi
material or Golgi complex as refering to a
material with special staining properties. It
is now recognized that the Golgi substance
is of wide spread ocourence. It has been
demonstrated in almost every type of cell
It is preserved by Osmium tetroxide and
gilver nitrate techniques. It has been
frequently found to occur lying between the
nucleus and plasma membrane. As the Golgi
substance is provided with powers of growth
and multiplieation, it forms a living compopent
of the cell.

The shape of Golgi substance is variable.
It has been frequently described as a reti-
calum or net work of fibrils, In many cases,
the Golgi material appears fragmented into
coarse granules which are dispersed in cyto-
plasm. This particularly happens in patho-
logical corditions. During mitotic division,
fragmentation into fine granules occurs
which leads to equal redistribution of Golgi
material between the daughter cells (Fig. C).
It has been claimed that the Golgi material
in the eggs of certain animals is in the form
of vesicular bodies. These are made up of
osmiophilic material surrounded by a clear
area. Poliister states that the Golgi material
of larval snd adult amphibian is lamellar in

structure. Simpson examined the vertebrate
tissues by freezing method and found that the
Golgi material is in the form of a coiled canal.
It was stated that the contents of the coiled
canal were not stained by osmium tetroxide.

A: A cell from cerebral eortex of sheep.

B: Primary spermatooyte of pig showing the
Golgi msterial in localized condition.

C: Primnary spermatocyte of pig to show the
distribution of Golgi bodies during cell division.

D: Disgram showiag the struoture of Golgi
element as suggested by Baker.

1. Axon,

2. Golgi material.

3. Nuoleus.

4. Chromosomes.

8. Diifuase lipoid containing substance.

8. Produot of Golgi elements.

7. Dense lipoid containing substances

8. Vacuole,
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The size of the Golgi material is also
variable. In nerve cells it is very large while
in muscle cells it is very small. The quantity
and size of the Golgi substance is connected
with the functional stage of the cell. In
aotive cells, it is well developed. When the
cell grows old, it diminishes progressively in
size and ultimately disappears. The position
of Golgi material is more or less fixed. It lies
between the nucleus and periphery.

It has been recently demonstrated that the
Golgi material consists of two regions, the
inner argentophobic and osmiophobic region
oslled ‘Golgs interrium’ and the outer argento-
philic and osmiophilic part known as ‘ Golgi
eziernum.” The Golgi substance is made up
of proteins and lipids. The dissociation of
proteins and lipids can be effected by the use of
proteolytic enzyme which digests proteins and
leave free the lipid part. With this method the
Golgi material was found to stain with Nile
blue sulphate which is a stain for fats and
lipids. This property determines that Golgi
material is of a lipo-protein constitution.
According to some, the protein part is mainly
concentrated in the internal zone of Golgi
substance. It has been claimed by some
workers that the vacuoles and plastids of
plant cells are homologous to the Golgi material
of animal cells. However, this is not accepted
at the pesent day. Some cytologists believe
that the osmiophilic platelets of plants are
homologous to the Golgi substance. It is
carious to know that these platelets are thrown
to the centripetal pole like the Goigi material
on centrifugation while the plastids are
arranged towards the centrifugal half.

In the egg of Guinea-pig, on ultra centrifuga-
tion, the fat and Golgi substance are thrown
to the centripetal half. In the oocytes of
pigeon, the fat is thrown to the centripetal
balf and the Golgi material forms a layer
between the fat and mitoohondris. Some
workers denied the existence of Golgi sub-
stance and they consider the structures to be
artifacts of the osmio and silver preparations
or the fat blackened by osmium. As the

presence of this material has been demons-
trated in every vertebrate tissue and in the
cells of many invertebrates, there is little
doubt that the Golgi substance contitutes a
definite cell component. Golgi elements have
been seen in recent times with the help of
electron microscope.

Parat and Painlevein 1924, have put forward
the vacuome theory to explain the structure
of Golgi material. According to this the
Golgi material is an artifact resulted by the
precipitation of silver or osmiam within the
vacuoles. In 1928, Parat stated that the
vaouoles were surrounded by mitochondria,
Baker, in 1944, gave an elaborate account
of the structure and arrangement of Golgi
substance. This agrees in several respects
with the views of Parat and his associates,
Baker has stated that the Golgi substance
is not preserved perfectly with all fixatives
used hitherto, Its real structure is preserved
when fixed with formal in Calcium oarbonate
golution and later stained with Sudan black.
Baker examined the Golgi material in primary
spermatooytes of Helix and in the absorptive
cells of intestinal epithelium of Triturus.
He calls the localized Golgi substance as the
Golgi element. According to him the fully
developed Golgi substance is in the form of
of vacuoles with flnid content and staining
with neutral red. In close contact with these
vaouoles is the dense lipoid substancs and a
diffuse lipoid containing substance which fills
up the region occupied by the Golgi element,
Baker believes that the vacuoles are destroyed
by fixatives and the lipoid containing sub-
stance is left as a net work.

It has been demonstrated that mitoohon-
dria ie connected intimately with Golgi
material. Vitamin-C appears to be localized
in the region of Golgi substancs in the tissues
of chick embryo. If pieces of intestine of
starved Ascaris are incubated in 0°19,
solution of Vitamin.C, the Vitamin-C is
absorbed by the cells and concentrated in the
¢ internum ’ of Golgi material. These experi-
mentsa go to prove that Vitamin-C is not only
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assooiated but also concentrated in the Golgi
substance in which the synthesis of various
substances is proceeding.

Though enormous literature has been
published since the discovery of this organoid,
the problem of functional significance remains
to be solved. The few facts known at present
are based on indirect observations and have
been more or less hypothetical deductions.
From a long time, the Qolgi material has been
described to take part in the secretory
processes of the cell, In the fixed and stained
preparations of pancreas, secretion granules
are visible in association with Golgi material,
The Golgi substance in these cells appears as
a net-work or & mass of tangled fibres. When
the cell begins secretory activity, the Golgi
substance seems to show progressive hyper-
trophy. The Golgi mass becomes less compact
and diffuses into the surrounding cytoplasm.
Between the filaments can be seen the
secretion granules. As the secretion granules
first appear in association with Golgi
substance, it cannot be denied that Golgi
substance plays some part in the process of
cell secretion. Some cytologists believe that
mitochondria are aesociated with the
formation of cell products. In this connection
the work of Dathie needs special mention.
Duthie ocut opened the abdomen of an
anaesthetized mouse and had withdrawn a
part of tie pancreas. He placed itin saline
solution on a glass slide and examined under
the high power of the microscope. By the
examination of these living cells, Duthie could
stody the manner in which the seoretion
granules are formed. In the beginning small
granules which take the neutral red stain
appear in association with the mitochondria

in the basal part of the cell. The grannlea
were found to remain in contact with
mitochondria for about fiftecen minutes Later,
by irregular movements, they reached the
Golgi zone and increased in size. This may
take from 15 minutes to 3 hours. Afterwards
they move towards the lumen when they
decrease in size and are not stained with
neutral red. Now they become mature
secretion granules, Kirkman and
Severinghans consider the Golgi anbstancs a
condensation membrane. It is associated with
the concentration of materials secreted else-
where in the cytoplasm. Many workers are
of opinion that the Golgi material is concerned
with the synthesis of several cell products.
Subramanian states that the Golgi material is
concerned with the secretion of intracellalar
enzymes. The secretory produets like yolk,
fat, mucous etc., are the secondary prodacts
resulting from the enzymatic action. Subra-
maunian believes that the Golgi sabstance
takes part in the olaboration of different
materials at different times .in the history of
the same cell.

Although the relationship between secretion
and Golgi material cannot be denied, the
explanation of this relationship is still
hypothetical. If this rslationship is to be
acc;epted, the interpretation of the functional
significance of the Golgi material in nezve cell
where it is well developed becomes more
difficult. Some workers believe that Golgi
material may intervene in the secretion of
fats, the elaboration of Nissls body and the
metabolism of carbohydrates. Io conclusion,
it is safe to state that there is no satisfactory
theory to ezplain the function of Golgi
material in a general form for all cells.
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PLANT EMBRYOLOGY
by

C. GAJAPATHY, M.Se.,
Formerly, Lecturer sn Botany.

The Greek philosopher Aristotle, who often
had something to say on the different sciences
did not seem to have observed the presence
of sex in plants.

Herodotus in the 5th century B. C. travelling
jin the East found that the Arales and
Assyrians, conducted a special cerswony
during a certain time of the year, in which a
man climbed up a male tree, brought down the
inforescence and handed it over to the high
priest, who touched the female inflorescence
with it, in order to ensure a good supply of
dates.

About the 1st centary A.D. Pliny in his ency-
clopedia of Natural History mentioned the
male form with its erect leaves as having some-
what of a military bearing, while the famales
with their softer foliage and feminine ways
bent toward it, to save themselves as it were
from the curse of virginity or widowhood.

During the 15th & 16th centuries many
scientists denied the presence of sex in plants
and regarded even the mention of it as in-
appropriate and obscene. '

With the invention of microscope a new
impetus was given to this problem.

In the end of 17th century Camirorius R. J.
observed that a female mulberry tree, growing
without any male tree nearby produced fruits
containing abortive seeds. Inspired by this
discovery he kept some female plants of
Mercurialis annua completely isolated from
the male plants and found fruits with abortive
seeds. On removal of the anthers from the
flowers long before they were mature he got
empty fruits of Castor and Maize. Thus the
influence of male plants (pollen) towards the
formation of seeds was realized.

contributed enormously
An Italian mathe-

19th century
towards this science.

matician and astronomer Amici observed the
growth of the pollen tube through the ssyle
apnd later its reaching the embryo sac.

Schleiden, a contemporary of Amici also *
observed the entry of pollen tube into the
ovule and with a spark of imagination said
that the tip of the pollen tube after a series
of divisions developed into the embryo. This
view though erroneous was supported by some
who perbaps could not face his sharp tongue
and denunciation with which he attacked his
opponents.

But Amici, who boldly opposed Schleiden’s
views continued to investigate and at an _
august session of the Italian Naturalists
proved that the embryo was de:ived from a
part of the ovule which was fertilized by a
fluid from the pollen tube and not directly
from the tip of the tube. He had numerous
supporters and one of them was Wlihelm
Hofmeister who produced oonclusive evidence
with numerons figures, clearly showing that
the embryo was derived from a cell of the
embryo sac and not from the pollen tube.

Schleiden with one of his associates
however held to his own view and finally when
the evidence against him became overwhelm-
ing he gave up all botanical work and settled
down in Dresden as a privabe teacher of his-
tory and philosophy. -

Immediately afterwards it was observed in
gome Algae that eggs must be fused with -
spermatozoids to get embryos and then was
issued the general statement that the essential
feature of fertilization is the union of two
nuclei, one furnished by the male parent and
the other by the female.

Hofmeister observed the process of forma-
tion of tetrad of microspores or polien
grains from the microspore mother cells,
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Strasburger oliserved the presence of two
nuelei inside the pollen grains in several
families.

Hofmeister was the first to make a detailed
study of the development of the embryo sac.
Major contribution towards this study was
made by Warming, Vesque, Strasburger,
Pischer, Ward, Jonsson, Trent and Mellink
and Guignard.

The course of development of the embryo
was first made by Hanstein (1870) and was
subseguently followed by enormous literature
from other workers,

The phenomenon of Polyembryony i.e. the
presence of more than one embryo inside the
seed was well understood by about this time,

Then ensued the most important discovery
of the actual process of Syngamy i.e,, the
fusion of the male and female gametes.

It was Nawaschin (1898) who showed that
in Angiosperms, of the two male gametes
discharged by the pollen tube, one fuses with
the egg and the other with the secondary
nucleus, This process was termed double
fortilization,

Embryology received a new and greater
momentum with the beginning of the 20th
century. Coulter and Chamberlain (1903)
summarised the then available literaturs in
their “ Morphology of Angiosperms.”

The late Karl Schnarf of Vienna made a
very valuable contribution through his
* Embryologic der Angiospermen” (1929) and
' Vergleichende IEmbryologie de- Angiosper-
men’’ (1931).

Presently investigations are being carried
out in Germany, France, Sweden, largely and
to a lesser extent in Italy, Switzerland,
Qermany, India, Japan and Australia.

During recent times there has been a new
approach to the study of embryology. There
are mainly three principal groups. First is
the descriptive embryology which deals with
the various developmental processes from the
initiation of the sex organs to the develepment

of the matore embryo, The second is the
pbylogenstic embryology which uses the data
obtained above to determine the inter-relation-
ships of the different orders and fam'lies for
the purpose of improving the present classifi-
cation. The third is the expsrimental
embryology which is concerned with an imita-
tion and a modification of the conrse of
nature, with a view to understanding the
physics and chemistry of ths various processes
underlying the development and differentia-
tion of the embryo, so asto bring them under
human control to the maximum extent
possible.

Let us deal in length with the aspzct of
experimental embryology.

These days the attempts are towards
erossing different varieties, speocies and genera
with a view to producing newer and mor
usefal plants,

The storage of pollen then is one of the
essential factors. Plants belonging to countriea
far apart may be crossed by carrying stored
pollen in aeroplanes. The potency or viability
or the capacity of the pollen grain to take
part in fertilization differs in plants. For
example, in Sorgham the pollen grains are
viable for only 3 hours and in Gossypium for
about a day. By storing them nnder proper
oonditions the viability can be prolonged to a
considerable and sometimes greater exteat:
Polien grainsof Coffea, Saccharum sponianeum
and Zea mays are some which have been
successfully stored increasing their period of
viability. Temperature and relative humidity
are found to be major factors in the storage.
Strong light is harmful and complete darkneas
is found to favour viability.

Wherever fertilization could not be achieved
due to the style being very long or the pollen
tube being short or the incapacity of the
polien grain to germinate on the atigma of a
different species, minor operations like the
amputation and grafting of the style are
praotised very often successfully.
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In place of these mechanioal devices for the
growth of foreign pollen on the stigma and for
elongating the pollen tube, the usage of
ohemicals is also practised in a few cases.
Those recommended to this end are 3-indole
acetic acid, 3-indole butyric acid in one
millionth concentration, vitaminse, plant
hormones, pyridines and purines.

Colchichine treatment is popular wherever
the increase in chromosome number helps the
orossing.

Even after gametic fusion has taken place
the embryo in some cases may not develop
properly. They may die long before they are
mature. In such cases excising the young
embryos from the immature fruits and growing
them in enlture media often proves successful.
The culture media consist of sugars, mineral
salts, plant dicoctions, ecertain amino-acids
and gelatin. Hybrid embryos which often die
without attaining maturity can now be of
great economic value as a means of achieving
a much wider range of hybrid combinations
than has been possible till now. Apart from
this advantage of growing embryos, which
otherwise wounld have got dried up, these
embryos grow into seedlings without needing
the period of dormancy. The excised erabryos
grown in culture media grow faster and
attain their maximum size long before the
plants from normal seeds do. Though there
are certain limitations to this method, it is a
noteworthy achisvement and enormous work
is being done on these lines.

Few examples, where the hybrid embryos
were grown in coltures are [Prunus
avium (Sweet cherry), P. domestica (Plum),
P. persica (Peach), hybrids between Solanum
nigrum and 8, luteum ; Gossypium hirsutum
and @G. herbaceum (Cotton); Lycopersicum
esculentum and L. peruvianum ; and several
apecies of Datura.]

By merely providiog the stimulus without
the fusion of the male gamete homozygous
true-breeding type may be produced. This is
known as induced parthenogenesis. In this
method, exposure to very high or very low
temperatures soon after pollination, use of
X-rayed pollen, use of foreign pollen i.e.
pollesn from another plant belonging to the
same family or a different family, delayed
pollination and chemical treatment are used.

The importance of the prodaction of adven-
tive embryos (embryos arising from the

nucellus or the integument) is being greatly
realized in hortioulturéd, In nature adventive
embryos have been noted often in Citrus and
Mango. Adventive embryos can be produced
by following certain techniques. Embryos so
produced can be as safely propagated by seeds
as by budding or geafting. Since seedlings
oan be raised more cheaply, the produsction of
adventive embryos would obviously have a
great advantage.

Some of the world’s most important fruits
are seedless or have only abortive seeds. As
examples may be mentioned orangs, cusum.
ber, banana, pineapple, grape, grape frait,
breadfruit and persimmon. They have arisen
either by gene mutation or by hybridization,

It is understood that fruit formation is
indneed by certain hormones gecreted by the
pollen grains independent of seed formation.
The gametes are concerned with the formation
of seeds. To give only this stimalus reguired
for fruit formation extracts of pollen grains
and powdered pollen are often used. These
are sprayed over huge fields or orchards or
touched on individual stigmas according to the
necessities, Sometimes immature, overmature
or foreign pollen are also used for the same
purpose.

A few years ago it was found that treating
the stigma with certain chemicals also induces
parthenocarpy. Of all, a combination of
indole butyric acid and B-naphthoxyacetio
aoid has been found to be the most effective
and the fruits resulting from its application
are aslarge as those produced after natural
pollination. Some of the seediess fruits thus
produced in the laboratory are of tomato,
brinjal, pepper and obilli,

To delve intop the secrets of nature is
interesting and in this process, the scientist
tries to understand the laws of nature and
wherever possible to chanalise it to his
advantage. Experimental embryology though
developed recently, thanks to the patient
worlk of several workers, has gone far ahead
to establish itself as one of the important
sciences.  With the co-operation of the
embryologist, geneticist, physiologist and the
oytologist the days are not far off when
numerous new varieties of fruits and seeds
could be produced to human advantage and
solve the food problem to a greater extent.
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Department of Higtory :

Significance of Nur Jehan in the Moghul Empire

by

"NeErA MUDALIAR, M.A.,
Professor of History.

The story of Nur Jehan must oceupy a very
important place in the reign of Jehangir,
because few women in the history of world
have displayed such masterly qualities of
courage and statesmanship as this extra-
ordinary woman, who held her husband in
leading string and dominated the affairs of
the State for several years.

Nur Jehan was born of Persian parents,
Her father was Mirza Ghiyas Beg from
Tehran, Driven by adverse circumatances
he travelled towards India under the protec.
tion and help of Indian Merchant, Malik
Masud who introduced him to Akbar and got
him a handsome employment. Mehrunisa was
born during his travel to India. By his
brilliant qualities and hard work, Mirza
Ghiyas Beg rose to high positions and in 1595
became Mansabdar of 300 and appointed as
Diwan of Kabul.

In the mean while little girl Meherunisa
grew up and at the age of 17 was married to
Ali Quli Istajulu, a persian adventurer.

Alj Quli was of humble origin, a servant of
Shah Ismail IT of Persia. By strange turn of
oiroumstances he came to India and entered
the Moghul service. He was appointed later
in the service of Jehangir. When Jehangir
became the king, he sent him to the Suba of
Bengal.

But Benga) at this time was seething with
troubles and reports ocome that Ali Quli or
Sher Afghan was insubordinate and disposed
towards rebellion. So Qutbuddin the new
Governor of Bengal was directed against him
and in the scuffle that followed, both
Qutbuddin and Sher Afghan wers killed.
Meherunisa along with her daughter Lalli
Begam was sent to the court where she was

kept in oharge of dowager Queen Sultans
Salima Begum. Chaneced to see her at faney
bazzar in March 1611 and charmed by her
beauty, Jehangir married her and gave her
the title of * Nur-Mahal” a ‘“Light of the
Palace” which was little later changed to
¢ Nur Jahan’ or ‘* Light of the World .

At the time of the marriage—She was 35,
But advancing age had done nothing to mar
the freshness of her charm. She still
possessed the beauty of her yoath and many
pictures are indicative of her superb loveli-
ness. Farther her charaoter haughtly and
proud re.enforced her charm and made her
famous for all that is lovable and aftractive
in womanhood. She had piercing intelligenoce
a versatile temper and sound common sense.
She could understand most intricate problemsa
of the State without any difficulty. The
greatest Statesmen and Ministers bowed to
her decisions. She was fond of poetry and
wrote verses. She waa not only beautifal but
lover of beauty as well. She added to the
splendour and glory of Maghal Court. She
set the fashions of the age, designed varieties
of silk and suggested models of jewellery.

She also possessed great physical strength
and courage. She worked very hard and no
detail of administration escaped her notice.
Besides she was generous, and refuge of the
poor. She was charibable and thus “ asylom
of all sufferers.”” Her devotion for her hnsband
was unmatched. No wonder he entrusted all
his Government to her and used to remark
“I have sold my kingdom to my beloved
Queen for a cup of wine and a dish of soup.”

But her influence over her hnsband was not
for good. For though she had many virtues

*
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—she had ber faunlts too. For example she
was intensely jealous and posseassed inordinate
ambition. Her Subtle machinationa ~to

preserve her own overbearing power gave.

birth to intrigues and rebellions. It was under
her influence that Jahangir’s character and
strength of will greatly deteriorated. When
he embraced the soft allurements of pleasure
and abandoned himself to indolence and

dissipation, he became the dupe of an ambi~.

tions woman. Her ambitions, artifices
sucked the life blood of the stae for which all
ber brilliant qualified and charibable disposi-
tion were but a poor recompanse.

Her influence lasted from 1811 to 1627. In
the beginning she worked with the help of her
father, brother and Prince Khurram. But
soon her inordinate ambition brought about
party factions. Jabangir was slowly decli-
ring in health and Nur Jehan got alarmed
at it. Just at this time her father who was
a tower of strength for her died. And she
could not depend upon "her brother who was
more interested in his son-in-law Princs
Khurram. So, she was left to her own
resoutces to retain power. She tried to
strengthen her position and not with standing
the fact that Prince Khurram was the
acknowledged heir to the throne after
Jahangir, she put forward the claims of her
owa son-in-law Prince Shahryar who was a
mere puppet in her hands. Thisled to serious
oonsequences. The court and the harem
became the centres of political intrigue. By
playing upon the feelings of her husband, she
;ceaseless]’y intrigued to dislodge Khurram from
the place he had found in the hearts of the
‘people, she worked hard to undermine the
increasing power and influence of Khurram

who had became * Shah khorram after Mewar
campaign and * Shah Jahan' after Decoan
oampaign. So Shah Jahan rebelled in 1823,
He was however suppressed by general

.Mahabat Khan who emerged all the more

greater as a result of this suppression, So
Nur Jahan alarmed at the inorease of his
powers, plotted against this redoubtable
general and dreve him into rebellion. He
arrested the emperor and held reins of
Government for 100 days. He was however
defeated and he fled from the country. Little
later Jahangir died is 1627 and Shah Jahan
who was away in the Deccan harried to the
place and ascended the throne in February
6th—1628. Finding her canse lost—Nur
Jahan retired from polities. “So if Jahangir's
reign forms an inglorious period in the
history of the Mughals, she must share the
responsibility in no small measure. But
Dr. Tirpathi is of different opinion. He feels
that her influence over, her husband was
moral, emotional, spiritaal and possibly
intellectual. Her influence was so absorbing
-that it however led people to believe that her
influence -in the political field was equally
great. This has not been supported by true
facts. Only once she took an appreociable
part in war and that was when her husband
was in the grip of Mahabat Khan. The
driving motive being the love for. her husband
and the desire to uphold respect and vindicate
the dignity of the crown of which she was an
ornamental part.’” As regards rebellions of
Khurram and Mahabat Khan—he views them
as works of imagination and popular fancies.
To him therefore ; Nurjahan,—far from being
an evil genius Lovering over Jahangir was hia
guardian angel.”
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Development

of the Cabinet

by

K. N. PARTHASABATHY, M.A.,
Lecturer in History.

_ An important innovation made during the
Hanoverian period was the development of
the cabinet. Its development was the direct
consequence of the Revolution of 1688. This
consequence was not foreseen by the states-
men who engineered the revolution. The
oabinet was not the invention of one man or
even of a series of reformers. It grew
gradually under the pressure of circumstances.
We do not find a mention of this institution
by the eighteenth ocentury writers on the
constitution of England. It has not received
legal recognition even to the present day-
Yet it is the very pivot of government,

An English cabinet is a small council of
Ministers not recognised by law, still controll-
ing the government. At different periods of
the English history it has been formed in
different ways. In the seventeenth century
the monarch selected the persons in whom he
had confidence and this composition formed
the cabinet. In the eighteenth century it
came to be formed of those persons who
commanded the majority of the House of
Commons. Thus, in its earliest form the
cabinet was the creature of the king whereas
in its subsequent form the cabinet is the
creature of the Parliament. This transition
was brought about by the Revolution of 1688.

The word * Cabinet’ is found in Lord Bacon’s
Essays. 1t dates from the beginning of the
seventeenth century. The Privy Council was
too large for the work which it was expeocted
todo. Many members of the Privy Counoil
lacked the industry, knowledge and ability to
take an active part in the government. From
the time of the Stuarts it became the practice
of the kings to discuss the affairs of the State
with & few men who were their favourites
occupying high offices with great talent and

oxperience, The decision arrived at was
formally resolved in the larger Privy Council.
As we have already seen, this inner circle of
favourites of the large Privy Council called by
the name of. cabinet was not recognised in
law. The general public were not aware of
the inner circle of the Privy Council who
advised the king. It was therefore unconsti-
tutional. The Stuarts with their arbitrary
rule were supported by their favourities in all
their acts of despotism by tendering their
advice in secret without being exposed to the
publie. A king who wanted honest advice
would never consult a mere clique in the
Privy Council. It was the privilege of the
Privy Counoil to have their opinion asked and
it was recognised by law as the king's proper
adviser and the general public knew who the
members of the Privy Council were. Though
the members of the Privy Council were bonnd
to secrecy still Parliament could call the whole

. council to account if the king persevered in

evil courses. But this woold not be possible
if some uanknown persoms teadered advice
seocretly to the king who acted despotically.

Because the Privy Coancil became incapable
of governing an attempt was made after the
Restoration to make it less cumbrous aud
more useful by dividing it into committees.
Thus there was a committee for trade and
plantations and the committes for foreign
affairs, Charles II, inspite of the committees,
consulted his favouritss the five councillors so
often denounced as the Cabal. Their un-
popularity suggested to Sri William Temple,
the need for a further reform of the Privy
Council. He proposed to form a new couneil
of thirty members all men of independent
fortune. One half were to be the servants of
the crown while the other half were men of
independent fortune, Still it was too large

""" Bulleting Vol. 1X, Nos: 44-45.

e

76



nd too discordant to be of any use. It soon
broke up and charles reversed to his old
praotice of secret councils, James II followed
the same method. Similarly after the Revolu-
tion of 1688 William IIX ignored the Privy
Council and settled the Policy with the help
of a few advisers eventhough the Aot of
settlement required the Privy Council should
transact all business of the government. It
remained a dead letter.

The cabinet or the kings advisers was not
somposed of the same party which had the
majority in the house of commons. The king
chose strong persons who were not so much
disliked by the majority in the House of Com-
mons as to run the risk of impeachment, It
was also not necessary that all men of the
cabinet should enjoy the confidence of that
majority, because it was an acoepted prinoiple
that the king was to govern and the commons
to prevent him from misgoverning. But the
revolution of 1688 made it impossible to
adhere to this principle. A state of affairs
was created in which no government was
possible without the active and continued
oo-operation of the house of commons. In
order to obtain this co-operation the king was
obliged to choose ministers who enjoyed the
confidence of the majority in the house of
commons or those who held the opinions of
the msjority in that hoase.

William III chose his ministers from one
party on the advice of Lord Sunderland in
order to run the government with less trouble.
Thus the whigs were the first ministers to

assist the king and tender advice as one party.
Soon they lost the majority in the commons to
the Tories under Marlborough,

Thus by degrees, with no fixed design on
the part of anyone, and simply as a matter
of convenience, grew up the practice of
choosing ministers solely from the party
whioh was strongest in the House of Commons,
Once this prinociple was established, momen-
toas consequences followed. Formerly all
that was expected of ministers was that they
should be loyal to the king. Now they were
expeoted to be loyal to the party and conse-
quently to each other. In form they were
servants of the crown and in fact servants
and advisers of the majority in the House
of Commons.

Till the Hanoverian period the king pre-
sided over the cabinet and he had the dual
role to play by presiding over cabinets oons-
titued from omne party or another. But since
the Hanoverian period the kings discon-
tinued this practice and it was through an
accident that George 1 could not speak
English that the king abstained from the
cabinet meetings. This gave rise to the
custom, now firmly established, that the
eabinet consults together apart from the’
sovereign. Thus when once the sovereign
had ceased to preside the cabinet, it was
natural to seek some other president. The
person naturally chosen was the Minister
most respeoted by the party, The leader of
the party thus tended to become a Prime
Minister.
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The Purpose of Politics

by

U. Murvswamy, B.A. (HONS.),
Lecturer in History.

Ordinarily politics is understood as an
st art 'of controlling a party, securing a nomi-
nation, winning an election of getting an
official appointment.” But in reality it is
not entirely correct. The relation of indivi-
dual members in society needs regulation. It
is done often through the instrument of govt.
Government is olothed with authority to make
laws and enforce them. Politics thus deals with
political society —a society in which people
are trained by their leader representatives to
abey laws, to ensure peace and order and to
play their part in the national welfare activi-
ties, Political science aims at the promotion
of the “ Social good” on the largest scale
possible, The individual, his rights and
liberties, his security and happiness—ali these
are affected by the form and structure of the
govt, under whioh he and his fellow beings
live, Thus one is forced to know something
or other about the organisation, function and
principles of government.

Science and technology aims at the promo-
tion of man’s material requisites. Religion
and philosophy aims at the fulfilment of man’s
spiritual peeds. Literature and fine arts
satisfy easthetioc tastes of mankind. The
objeot of education as a whole is the attain-
ment of a cultural perfection—a perfection
which enables men and women to be bora
sgain into a world of truth, understanding,
sympathy and co-operation. However in the
words of Socrates first and foremost * man i8
a political animal.” Control, regulation,
restriction, progress and promotion—all these
are accomplished in & systematioc and oivilised
manner only in a soeiety politioally organised.
Mere material progress devoid of the sound
influence of political action will result into
the ruination of civilisation as a whole. It is
beoause of this too much emphasis on material

progress in the West the peace of the world at
present remains disturbed. The world at
present is in the grip of hatred, distrust and
suspicion. The fear of another world war
looms large on the political horizon. On the
other hand due to too much of emphasis laid
on spiritual values without any sound political
organisation, the eastern hemisphere during
the 17, 18 & 19 centuries was forced to acknowe
ledge the political suzerainty of the west.
However the two great wars appeared as a
boon to the oriental cultures and civilisations
in freeing them from their political subju.
gation.

At present when people are talking of cold
wars, cobalt bombs, inter-continental missilea
and mind controll machines, it is the daty of
every one to have sound political nunderstan.
ding of national and international
developments.

Polities not only deals with the varions forms
and funotions of government but also with the
theories over man’s political bzhavior and his
relations with the state. Political science deals
also about international relations and obliga-
tions. Political thought originated with the
Greeks. However evidences of politioal
theories and institution are available even
from vedic literature, Chanakya’s Artha-
sastra is an encyclopaedia dealing not only
with politics but with different branches of
knowledge aleo. Politics is closely related to
history, economios, ethics and psychology.

Any grievance social or economic, educa-
tional or religion will lead to public agitation
and unrest necoessitating politizal action and
interference. The study of politics helps to
learn different types of legislature, executive
and judiciary and their comparative merita
and defects. The problem before politics is to
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discover not what govts. presoribe but what
they ought to prescribe. Thus the approach
of politics ie always national and ethical,

Establishment of soocial justios, economio
equality, liguidation of poverty, illiteracy,
ignorance and other religious, racial, linguistio
and cultural disabilities are the main objec-
tives of a sound political system. All the
written constitutions of the world guarantee
fundamental rights and liberties. But in
practico this century witnessed the failure
and many govts. to observe constitutional
practices and conventions. Thus in 20th
century many countries inoluding France
experienced dramatio military coups, The
reason for these sad and savourless experi-
ments are due to mainly political instability.
On the otherhand law and order preveils in a
country politically stable despite its economic
backwardness and social differences.

In India we have not yet attained that
political maturity. Political consciousness in
a common man of the street is miserably
lacking. People are often exploited, misled
and misguided by a handful of selfish political

fanatics. This in often done in the name of
race, language and oculture. However it is
hoped that an average Indian is in no way
inferior in his political judgment compared to
his counter part in Europe. Our unity, our
economic prosperity, cultural progress in short
our existence itself at present is depended
mainly on our politioal stability. Surrounded
by enimies, faced with innnmerable internal
problems, the future of this country is largely
left in to the hands of the youngsters of this
generation. Internationally our counsels are
highly honoured abroad. Our efforts in
easing tension in the Indo-Chinese, Indo-
nesian, and Korean issues as well as in the
Suez and Lebanese crisises have been: highly
suocz=gsfull averting a Third World War, We
are respected much and no wore our intentions
are suspected in the comitry of natione.
Hence students of all branches are expeoted
to study and understand the principles of
politics and political developments. However
their participaticn is highly undesirable.
Politics thus forms the primary ocreed of
a twentieth century world oitizen,
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Department of Economics :

A Statistical Study of the Indian Economy

by

Unnr KrisgNae MENON, M.4.,

We are now more than half way through
the Second Five Year Plan. We have
aohieved so much during this period, but the
progress among the various sectors of the
economy has pot been uniform and has been
rather disappointing. This is to be expected
in"any kind of democratic planning. Demo-
oratic planning is a contradiction in terms.
Planning indicates a sustained and organised
control of consumption, production, distribu-
tion and allocation of resources by the State,
in order to achieve a better atandard of living
and a higher level of employment. Under
such & system the price mechanism does not
have free play. The Planners in India have
conveniently ignored this aspect. The long
term price trends are definitely on the
increase.

Prices :

The wholesale price index for all commodi-
Yies stood at 1129 for the month ending
March 1959 (Base: 1952-'53=100) as against
108'4 for 1957-’58 which means & tice of
4:2%. The wholesale price index for- food
articles alone stood at 115'2 for the month
ending March 1959 as against 1064 for
1957-'58 which means a rise of 8-3%, (Base:
1952-’53=100). If the base is shifted to the
year 1948, the increase is of the order of 45%,.
The prices of other commodities are also on the
increase but the pattern is bewildering. The
consumer price index for working classes
stood at 161 for 1958 as against 152 for 1937
(Base : 1952=100), which shows a rise of
9 points in 1958. If the consumer price index
base is shifted to 1948, the price rise would
be of the order of 498 points (} 209, error).
Such price trends are fraught with danger.
If prices are unchecked the Plan may
succumb to the erratic price structure,

the years to come.

Food :

In an under-developed economy where the
propensity to consume is high, the income
generated through planning will altimately
increase effective demand for food and
necessities, The rigidity in the supply of
food and theincreased total demand would lead
to inflationary price movements. The exis-
tence of unemployed resources would not
mitigate price rises. Discussions on the
means and methods of increasing food produo-
tion have been going on for a long time. The
Planners are yeb to solve this dilemma. The
Asoka Mehta Committee has rightly printed
out that India might have to continue import-
ing foodgrains for a long time to come. This
is truly a crucial and intractable problem.
Government estimates indicate a deficit of
abount 3 millions tons of foodgrains during the
yoear 1958. The index of food produoction
stood at 112'6 at the end of March 1939 as
against the peak level of '121'8 reached in
September 1958, which shows a decline of
production of the order of 7'6%,. But the
wholesale price of food articles has increased
only by 839, This is an encouragiog sign.
In the meanwhile the Government of India
bas arranged a further loan with the U.S.
to import 3:5 million tons of wheat uader
P.L. 480, Howevar, this ia by no means
sufficient. An eaormous cashion of foreign
exochange is essential to import foodgrains in
The required foreign
exchange is nowhere in sight. There has
been such a strain onour foreign exchange
resources for the past one and-a-half years that
it is by no means easy to divert resources for
food imports, without stifling the other deve.
loping sectors of the economy. The way the
Planners are going to solve this problem will
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be watohed with interest by all. The Govern-
ment is walking on a tight rope. If one
seotor of the eoonomy is weak the other
sectors will follow suit.

Paradozes of Industrial Production :

The economic picture which emerges from
an analysis of the economy is very confusing.
There are indications of infationary pressures
snd high prices as well as business slackness.
The rate of increase of industrial production
has fallen and the money market has been
experiencing easy conditions. The produec-
tion of textiles reached on all time peak of
63174 million yards of clothin 1957 as against
4927 million yards in 1958. However the
demand for cloth has been decreasing. This
is surprising in the context of a developing
economy. Farther, the exports of cloth
have deolined from 876 million yards in
1957 to 600 million yards in 1958. This
is by no means a healthy sign. The high
price of Indian textiles in foreign markets
has handicapped cloth exports. The way to
stop this rot is by reorganising and rationa-
lising the Teoxtile Industry, but India has fo
pay a high price for rationalisation. The
price is unemployment. At this juncture the
bogy of unemployment should not rear its
ugly head. In the light of such a steep
decline in cloth exports and the struotural
imbalance of the Textile Industry, it is
donbtful whether Cotton Textile Export
Promotion Council would be able to shift the
export trade in India’s favour,

The rate of increase of industrial production
in 1958 has been disappointing and the
csusative factor is the foreign exchange
difficuity. The general index of industrial
prodaction stood at 1394 for the year 1958
{Base: 1951=100) which shows & rate of
inereage of only 2'1 in 1958 as againet 4'7 in
1957,

The export earnings of tea to Britain has

declined by £20 millions in 1958 but the \

production of tea has increased.

The World Bank experts who came down to
India in September 1958 were very oritical
about these in ends.

However, the only compensating faotor {s
the buoyant prices of stoocks, The stock
prices since the boginning of 1958 has been
encouraging in apite of the adverse factors,
Stock prices have recorded a continuons rise
and there has also been a steady increase in
the volume of new issues.

In many industries in India there i3 a large
gap between the installed eapacity and current
annual production. In many cases the
installed capacity is far in excess of the
targets set for them uader tha Secyad Plan.
But unfortunstely the industries are coas-
trained to work below ecapacity baoause of
adverse economic circumstances and shortage
of essontial raw materials. This is a national
and economio loss, The following industries*t
are working below installed capaoity.

1. Automobile and Ancillary Indastries.

(a) Motor cycles and scooters,
(b) Motor oars.
(¢) Trucks.

2. Machine Tools,

3. Diesel Engines, pump sets, Traotors,
Road Rollers,

4. Eleatrical Engineering Industries,
(a) Conductors.
(6) Refrigerators,
(¢) Dry Batteries,
(d) Fans.
(e) Motors.
(f) Electric Lampa.
(9) Radios.
(A) Air-Conditioners.
(¢) Wires.

5. Metallurgical Industries.
{a) Virgin metals.
(b) Semi-manufacturea.
(¢} Non-.ferrous alloys.
(d) Steel castings.

1. Bource: Ministry of Commerce and Industry Report 1953—'59,
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8, Ohemical Industries,

{a) Light chemicals,
(b) Heavy chemicals,

7. Pharmaceuticals and Drugs.
8. Rolling Stock.

{a) Locomotives.
(&) Wagons.
{c) Passenger coaches.

9. Rubber Gooda,
10. Textile Induatry.
11. Gilass Industry.
12. Bieyele Induatry.

Eazternal Resources:

When the Second Plan entered the second
_year the clonds started gathering and by June
1958 the economic climate hecame gloomy.
The plan started bending and ereaking under
its own weight. The stresses and strains
merely refleot the diseconomies of a high rate
of investment. The strength of the economy
wag challenged by such an unprecedented
scale of investment and expenditure. The
economy could not bear it. As a result the
target of expenditure had to bs scaled down
to Rs. 4500 orores from Ra, 4800 crores and it
is doubtful whether even this target would be
achieved. When the estimates for 1956-—61
were first drawn up, it was expected that
there would be a deficit of Rs. 1,100 crores
which was to be met by foreign aid. No
doubt India has obtained a sizeable measure
of assistance from the International Monetary
Fund, the World Bank, and the Governments
of U.8. A, U.K. West Germany, Japan,
and Canada. But the scale of assistance is
not satisfactory when the sizs of the plan is
taken into oconsideration. There is still an
unfilled gap of Rs. 560 crores. In respect of
the requirements for the last two years of the
Plan, arrangements are being made for
obtaining the balance of 630 millions (about
Re. 325 crores) from the World Bank. If this
is the scale of foreign exchange expenditure

in the 8econd Plan the Planning Commission
would do well to ascertain the foreign
exchange assistance in advance, before
drawing up the targets for the Third Plan.
The Third Plan estimates will present complex
problems in the shape of interest payments on
loans already coatracted. The servicing of
these [oans is bound to ereate foreign exchange
difficulties. According to Mr. Eugene R. Black
the servicing of World Bauk loans comes to
$100 million & year. (Commerce Annual 1958,
Page 19).

Internal Resources :

The performance of market borrowings has
not been satisfactory. The original targets
for the five-year period were Ras. 700 crorea
from market loans and Rs. 500 crores from
small savings. The net receipts of market
loans in 1956 -’57 were Rs. 141 crores and in
195738 it amounted to only Ras. 80 crorea.
Similarly the performancs of amall savings
has been below expectations. The net receipis
in 1957’68 were about Rs. 70 crores as
againat the average annual target of Res. 100
erores. In spite of the favourabls factors the
small savings scheme has not met with success
a8 the Government anticipated. It is doubt-
ful whether the budget estimate of Rs. 100
orores for 1958 -’58 would be realised.

Money and Banking® : :

The money supply with the public increased
to Rs. 2,498 orores by March 1959. This
expansion was brought about by the increase
in public indebtedness to banks, balance of
paymeants surplus, and inorsased bank credit
facilities. The bank ecredit expansion reached
an all time rccord of Ra. 1013 crores by the
guarter ending 1959, The rats of increase has
also been remarkable when compared to the
1936, and 1957 figures.

Balance of Payments :

The balance of payments and the balanoce
of trade continned to be adverse in 1958 but
a3 compared with 1957 the size of the deficit

2. Source:

Records and Statistics—Eastern Economist May 1959.

Reserve Bank of India Bulletin—April 1850.
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waa smaller.
was Rs. 3548 orores in 1958 as againat a
deficit of Rs. 451'9 orores in 1957. The
adverse balance, with O.E.E.C. countries con
tinued to be slightly more than 509, of the
total indebtedness. It was of the order of
Rs. 2498 in 1957 as against Rs. 178 orores
in 19358,
India’s Balance of Payments®
Current Account
(Crores of Rupees)

Areas 1957 1958

All Arcas e —451'0 --354'8

Sterling Area we — 465 — 443

Dollar Area we —10356 — 6419

O.E.E.C. countries e —249'8 —1780
Rest of Non-Sterling

Area . — 81'1 — 676

The favourable trend in the balance of
payments position was mainly due to the
stringent import restrictions imposed by the
Governwent of India in 1958, to tide over the
foreign exchange crisis which developed by the
beginning of 1958, These restrictions have not
been applied to essential raw materials
required by industries.

However, the terms of trade has not been in
‘India’s favour because of the exports primary
products. The export earnings of these
products have declined.by 20% in 1958,
Forecast :

At the present rate of inorease of 1°5% or
‘5 millions per year, the population will oross
the 400 million mark by July 1960.¢ This
increase is bound to become larger as years
pass by unless unforeseen developments
reverss current trends, because population
would always increase in a newly developing
-economy during the early stages. This was
the case in Eogland, U.S.A., and U.SS.R.,,

The balance of payments deficit

when scientific and industrial development
started. The progressive improvement of
public health and better social welfare
schemes would give an impetus to popu-
lation growth. ,

The net addition of 5 millions a year would
mean that at least 2} million men would
compete in the labour market. This would of
course depend npon the assumption that the
remaining 2} million women(based on constant
sex ratio) do not depress the labonr market-
This is not a very realistic assumption, but
nevertheless essential for further projection
and analysis, Such assumptions are important
in all social accounting problems.

In the light of the foregoing analysis, one
ean be sure that the establishment of a few
heavy industries and the setting up of a large
number of scattered small industriea will not
solve the problem of open unemployment,
disguised unemployment and underemploy-
ment: We would do well to plan for labour
intensive techhigques of production rather
than apply advanced Western technology
which is labour saving.

As matters stand the Government can never
hope to fulfil the aims laid down in the Pream-
ble and the Direative Principles of State Polioy
of the Constitution. The Constitution aims at
securing to all citizens social, economic and
political justice ; liberty of thaught, expression
and faith; equality of status and opportunity,
and assuring the dignity of the individual.
Besides, it promises equitable distribution of
incoms, prevention of concentration of wealth,
and free and compulsory education within
ten years for all children until they complete
the age of fourteen. The aims are good but
we may not be able to fulfil them for a long
time to come,

- A —m—

3. Adepted from Records and Statistios Eastern Economxst May 1959 pp. 153.

4, Based on Census of India Report—1051.
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CO-OPERATIVE FARMING

b

Y

A. RaJaMOHAN, B.A. (HONS.),
Lecturer in Economics.

Not infrequently do we hear of politicians
waxing eloquent over controversial issues like
oo-operative farming. Not a day passes
without some enthusiast or other defending
co-operative farming tooth and nail or a ginger
group smashing it to smithereens. It all
started with the Resolution on Agrarian
Organigation Pattern adopted by the epoch.
making Nagpar session of the Indian Nationa)
Congress. It assorted unequivocally in the
following strain: ‘' The future agrarian
pattern should be that of co operative joint
farming...... As a ficst step, prior to the instis
tation of joint farming, service co-operatives
should be organised throughout the country.
This stage should be completed within a period
of three years.” Far from its being forgotten
as an ordinary step, this has provoked much
discussion and now a regular acrimonious
controversy goes on, on the pros and cons, on
the desirability and practicability of
co-operative farming. This has even led to a
division in party ranks and now prominent
leaders are throwing bouquets at each other,

The term ° co-operative farming’ has been
rather loosely defined in the past to include
different types of societics for agricultural
co-operation.  Following the Co-operative
Plaoning Committee Report (1946),
oo-operstive farming societies have gene-
rally been classified into four categories:
(a) Co-opcrative better farming societies;
(b) joint co-operative {farwing sycieties;
(¢) Co-operative tenant farmiog societies;
and (d) Co-operative collective farming
Booieties

A olear-cut distinction between these diffe-
rent types or sooieties will be conducive to
olear thinking. Co.operative better farming
sooiety undertakes such common services as
the distribution of improved seeds, fertilisera,

insecticides etc., It provides for credit,
marketing, land development, irrigation or
joint harvesting, This is the same as Service
Co-operatives or what Dr. Otto Schiller called.
“ individual farming on co-operative lines.”
Under the co-operative joint farming society,
the land is pooled and joint caltivation is
undertaken by the society. To eouch it in the
language of the Planning Commission:
“ Co-operative farming necessarily implies
pooling of land and joint management.”
Members retaia owvaership of the land pooled
and work togethsr and receive wages. The
proceeds, after moeeting the expenses of
cultivation and other charges like contribn.
tion to the reserve fund will be distribated ta
the membars either proportionately to work
done by each person or proportionately to the
land contributed by each person or egually
among all members or any combination of
them, The third type is the co-operative
collective farming society. Here the land is
pooled and cultivated joiatly. It is held by
the society. Society manages the land, pays
every member for his labour. In the end the
proceeds are distributed according 'to the
wages earned by them. Such societies are
generally formed on Government land or land
newly brought uonder cultivation. Dr. Otto
Schiller distinguishes co-operative farming
from collective farming in the following words :
“ The co-operative i3 an association of free
and autonomous economic upits, whereas the
collective enterprise consists of members who
have lost their econowiec automomy.”
Qo-operative Tenant farming society is
composed mainly of tenants. The society
takes land on lease from the Government or
landlords and divides it into a number of
holdings each of which is leased to a teoant
cultivator who is the member of the society.
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The member pays the rent fixed by the
society. The society pecforms other functions
similar to those of better farming society.
Generally, landless labourera and displaced
persons take to this form of cultivation,

Some of the laudable features of
eo-operative farming cited in this conneotion
are the freedom to leave the society whenever
the members like and the option to joia the

society of their own wvolition free from
compulsion. Different people advocate
eo-operative farming to attain different

objectives and their emphasis on social or
economic arguments vary with their respective
objectives. The following are said to be the
basic and fandamental reasons for encouraging
co-operative farming in the sphere of our
agricultural sector.

Co-operation has succeeded in many
countries as a method of solving problems
confronting the agriculturist, who left to
himself would not have tackled them singly.
In the field of credit, consumer goods and in
many others, the co-operative principle was
found to be of immense use. To extend such
s noble principle to the field of farming
operations is not a novel idea.

Co-operative farming is envisaged from
considerations of social justice, It is said to
extinguish the inequality in the distribation
of wealth and to do away with exploitation in
the agricultural sector. It will co-operativise
property besides developing among the people
the spirit of co.operation, self-help and
equality.

Landless labourers constitute a serious
threat to the stability of the economic order.
Pressure of population on land led to the
further fall in their standards. According to
the Agricultura)- Labonr Enquiry Committee
30°49%, of the rural families were agrioultural
labourers 509, of whom were landless. The
Agrarian Reforms Committes estimated the
number of landless agricultural labourers at
8% crores and their dependants 10 crores, This
is a peculiar olass in o far as it is not possible

for indnstries to absorb them for tBey aré
uaskilled. Co-operative farming aims at the
amelioration of this class.

One problem that defied solution in the past
and hence has become part of the insoluble
issues is the subdivision and fragmentation of
holdings. It brings in its train endless
economic evils, not to speak of ita sociological
consequences. According to the 1951 census
the availability of land was about 1.6 acres
per person dependent on agricalture for the
country as a whole. With dwarf holdings to
support himself and his family, the poor
Indian peasant can never hope to lift himself
by his boot-straps. Co-operation becomes
inevitable at that stage.

Large-scale production is & practioal pro-
position under co-operative farming. All the
economies of seale are brought to the door of
the farmer. In co-operative farming, farming
can be done on a large-scale and there will be
a reduction in cost, specialisation and mana.
gerial gkill. Mechanisation of agricalture
which at present is beyond the ambit of the
average farmer, is possible when he joins a
co-operative farming society.

Of late, co-operative farming is advocated
in a different context. The adoption of this
method will increase agricultural production
to a great extent through the application of
better techmiques of production through the
diversification of agriculture and through
bringing about land improvements which
directly increase the production of each unit
of land like better cultural and cultivating
practices, application of scientific manures
ete. These improvements would not be made
80 long as the people who decide them happen
to be large numbers of ignorant individuals.
The organisation of co-operative farming on
the other hand facilitates the task.

Agriculture has to play s crucial and
leading part in economic development sinee
capital formation in our underdeveloped
country can be looked for mainly from the
agricultural surpluses. Such a strategio
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sector cannot be left to wunorganised indivi-
duals where decisions may not be in conson-
ance with social requirements. Co-operative
farming will not only lead to capital forma-
tion but also run agriculture in accordance
with the requirements of social needs.

Despite such convinoing arguments in
favour of co-operative farming, oritics let Ay
8 lethal shaft at them and retort in a vituper-
ative language that their arguments are little
more than specious. Some are very sceptical
about the increase in food production which
is mought to be achieved by resorting to
co-operative farming. Mechanisation of agri-
oculture i8 a npecessary concomitant of large
secale production, Mr. Masani with the help of
some statistica) data proves that prodactivitiy
per aore is high in small holdings when com-
pared to large farms. In his opinion, inten-
sive cultivation alone will increase food
production.

Wheat Rice
{Per acre in (Peracre in
Quintals) Quintals)
U.S.A, (Large farms) .. 122 28'3
U.8.8.R. (Large (rame). 9'3 21'5
U.K. (Small farms) 286 —_
Japan (small farms) .. 226 485

Mechanisation, it is argued, will increase
productivity per man. What is needed in the
eage of Indian agriculture is not so much
produoctivity per man as productivity per
acre for we can afford to employ more men
for agrioultural operations. In other coun.
tries, mechanisation was found to be necessary
due to an adverse man-land ratio. The
salvation of Indian agriculture lies in intensive
oultivation.

Pooling of lands together will entail an
institutional change. Individual peasant
proprietorship will be replaced by oollective
farming. Such & change may not be desi-
rable from the sociological point of view.
Dr. Chandrasekar after a tour of China and
Japan came to the conclusion that technical
and technological improvements must precede
institutional changes and the latter wiill meet

with greater resistance in underdeveloped
countries. ““Our model”’ said he, “should
be Japan and not China.” The secret
of Japanese agricultural produactivity lies in
technological improvements and not in insti-
tutional changes.

Prof. N. G. Ranga in his penetrating
analysis on co-operative farmiag explodes the
“myth " of economies of large scale produc-
tion. He draws a distinction bstween farming:
and npon-farming operations. While the
farming activities refer to the operations from
ploughing to threshing, the non-farming
activities in agriculture includs the credit,
storing, marketing, and processing operations.
The economies of acale resultiog from farming
operations can be separated from those of
non-farming operations. Co-operative farming
is mainly envisaged to reap the economies of
scale in non-farming opsrations which could
as well be obtained by organisiog servise
co-operatives even in the absenco of 0>-opara-
tive farming.

Again, the economies of scale mainly take
the form of reduction in costs. Costs may be
divisible or indivisible. The divisible coste
like fertilisers, seeds, manures, electricity ete.,
have no relation with the scale of farming.
They can be increased or decreased without
any effect on average costs as the size of farm
increases or decreases. It is the indivisibili-
ties in farming that have a direct raalition to
its size. Machinery forms the main indivi-
sibility.  Machinery ultimately tends to
reduce labour. As labour costs grow and
the need to feed a non-agricultural population
becomes acute, machinery will be gradually
introduced, and so its pace need not be
quickened in the guise of co-operative
farming.

If efficient management is pointed out aw
one of the proved advantages of co-opera-
tive farming, there also we will be committing
& grievous blunder. Efficiency in management
in agriculture congists in acquaintance with
the latest scientific technijues in farmiag.
Unlike in industrial management, there in no
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oonsiderable acope for efficient management
in agriculture, for a large part of the opera-
tions is dependent upon the whims and
fancies of Nature. In agriculture what is
needed is the * loving management.”

Dr. Johnson, a specialist in farm manage-
ment who recently visited India with a Study
Team, holds the opposite view, According to
him farm management of a joint farmiog
Society is too complex to be managed by its
members. He is opposed to the introduction
of co.operative farming on the ground that
India lacks experts in this field.

Co-operative farming necessarily involves
the appointment of many supervisors,
mansgers, auditors, accountants, etc., and
there is every possibility of a heirarchy of
bureancrats springing up. Ultimately the
members of the society will have to foot
the bill.

Unlike industry, the nature of agricultural
operations is such that only a few of their
functions will be performed by these ‘indivisi-
bilities and that too only for a few daysin a
year. Is it not advantageous to combine for
that purpose alone for a brief period ¢ Should

we herd together for ever under the captiva-

ting ocaption of co-operative farming ?

These are some of the theoretical
argunments. Obviously there is much exagge-
ration in the contentions of each side. Every-
thing must be taken with a grain of salt. Let
us descend down to brass tacks and see how
far co-operative farming is practicable.

One such practical consideration is the
voluntary nature of co-operative farming. It
is said : *“ There is no question of putting
peasants in co-operatives, but only taking
them.” Or as Pasko Romac points out,
‘s the co-operative does not go to the individual
producer but be comes to it”’. Compulsion is
the very antithesis of co-operation. The
country is wedded to a democratic path;
persuasion instead of coercion is accepted as
the keystone of our policy. According to the
Bombay Co-operative Societies Act, if people

owning 50, of the land —which might well be
below 509 of the population—agree to
co-operative joiut farming, the remaining
people must be compelled to join the society.
The Planning Commission also has blessed this
view. According to the Madras Committes of
Co-operation, however, even if 75% of the
population agrees to oo-operatirn the other
259, should not be forced to join, Both seem
to be extreme views. An attempt to force
people when 49%, of the population disagrees,
wouald breed serious discontent. On the other
hand, refusing to compsl 25%; when 75%, has
agreed will be equal to giving veto power to
the dissenting minority. A middle way should
be struck under these circumstances,

Should voluntary membership in - the,
proposed dispensation necessarily involve
a complete surrender of all the lands to the
pool or should a member be allowed diseretion
to offer the whole or part of his lands? And
then, wonld or wounld not the * voluntary"
member be vested with the option to withdraw
from the joint farm, even after giving due
notice ¢ If such option is not allowed, not
even 5%, of landholders are Likely to join. On
the other hand, if option is allowed, there is
the inevitable danger of unsteadiness in.
working oapital, labour force, eto. This
problem should receive due attention,

Emphasising the voluntary aspect of
co-operative farming, Mr. Nebru in an
emotional tone asserted thus: ¢*I shall go
from field to field and from peasant to peasant
begging him to agree to it. If the peasante
do not agree, I cannot put it into operation,
it is for them to do it.”

Yet another issue that must be faced
squarely is the question of debt settlement.
Sample surveys show that agriculturists can
be analysed under the following heads:
(1) Debt-free families, (2) Indebted but can
manage on private account, (3) Indebted but
can be assisted through co-operatives, (4) In-
debted but can be helped through special
measures and special institutions intended
for relief and rehabilitation and (5) Indebted,
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incapable of any help, due to absence of
assets or smallness of income. Till now, not
even a single village in India has been dealt
with along these lies for the purpose of debt
relief. If the proposed co-operative farms
should take over all the debta of the members,
funds would be utterly inadequate, and a huge
margin would bave to be provided for bad
debt. This in turn must seriously affect the
annual dividend. Oa the other hand, if
members’ debts sbould be left alone, that
would be unfair to the present -creditors
because they could proceed against any
standing crops. A way must be found to help
the poor agricaiturist out of this muddle.

© There is a lurking fear in the hearts of
‘oritics that co-operative farming will ulti-

mately lead to collective farming. Mr. Masani’s
vitriolic outburst against co-operative farming,
oharacterising it as an * insidious attempt to
bring in collective farming of the commanist
pattern by the backdoor ”’, seems to support
this view. It may not be possible to distin-
guish bstween Dr. Jekyl and Mr. Hyde,
Vosiferous cry is'raised againet the movement
of the Juggernaut of State. Nationwide
experiments in co-operative farming were
suggested by the Co.operative Plapning
Committee, the Congress Agrarian Reforms
Committee and the Planning Commission.
Considerable caution and eareful thinking is
necessary before such radical reforms are
hustled through,
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AT HOME AND ABROAD
by

P. NATARATAN, M.4.,
Lecturer in History.

{on study leave)
(Continued from page 7)

Nehru-Ayub Khan Meeting: The Prime
Minister of India, Mr. Nehru and the President
of Pakistan, Gen, Ayub Khan had informal
talks on September 1, 1959, at the Palam
airport where General Ayub Khan halted on
his way from Karachi to Daceca. They agreed
that all “ outstanding issues between India
and Pakistan should be settled in accordance
with justice, fair play and in a spirit of
friendliness, co-operation and neighbourli-
ness”. On the conclusion of their talks,
8 joint statement was issued by them.
Mr. Nehru acknowledged with satisfaction at

his Press Conference on 11th September, 1959,

that this meeting with President Ayub Khan
did create “ a healthier atmosphere .

Nehru’s Visit to Iran and Afghanistan :
Prime Minister Nehru left New Delhi on
September 14, 1959, on a good will visit to
Afghanistan and Iran., This visit of the
Prime Minister was in response to long-
standing invitation from the governments of
the two countries. This was Mr. Nehru's
first visit to these two countries which have
had close historical assooiations with India.

The Prime Minister reached Kabul on
September 14, 1959. He was given a warm
weleome by the people of Kabul. At a banguet
given in Kabul on the 15¢h September, 1959,
in his honour, Mr. Nehru, said that military
pacts would not solve world’s problems, He
added that non-alignment and the refusal to
join military pacts was the policy of both
Afghanistan and India and that it was one of
the factors which drew the two countries
oloser together.

Mr. Nehru, while replying to a civic address
presented to him by the Afghan QCapital’s

Mayor on 16th September, 1959, said that
unless Asian and African people caught up
with Western oountries in technologieal
progress their freedom would again be in

jeopardy. The ancient heritage of conntries

like Afghanistan 2nd India was great and they
should no doubt preserve all that was good in
it, but at the same time, they should adapt
themselves to the changing times aund take to

new avenues of human upliftment thrown
open by science.

In a joint statement at the conolusion of
their talks, the Prime Ministers of India and
Afghanistan said that they had agreed that the
existing cordial relations between the two
countries “ should be sustained and enlarged
by increased culutral co-operation and promo-
tion of mutual trade”. Further they added
that the policy of non-alignment which the
two ocountries had adopted and aotively
pursued and their similarity of outlook on
many matters of world importance had
¢ strengthened and given further content and
reality to a relationship forged by history and
traditional contacts through the conturies .

Mr. Nehru reached Teheran on the 1Sth
September, 1959, for a four-day official visit.
When he replied to a speech of welcome given
by the Iranian Prime Minister, Dr, M. Eghbal,
he said that India and Iran would renew their
past contacts and work together for the good
of their peoples. He further said that
countries of Asia desiring to better their lot
had to face a double revolution —industrial and

nuolear and that there waa no getting away
from it.

.Addressing a gathering of the India commn.
nity in Teheran on September 19, 1959,
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Prime Minister Nehru urged the Indians to
preserve Indian prestige and seek the friend-

ship of all pations. He said that every"

country had its own ways of solving its
problems and others should not interfere in
this work. It was essential that Asian
oountries adopted the achievements of science
to improve the lot of the masses,

Prime Minister Nehrn was conferred the
honorary Doctorate of Law on 20th September,
1959, by the Teheran University. On this
ocoasion he said that no country ocould
progress by merely imitating others. Every
country must allow its own genins to flower.
Of course, advantage must be taken of others’
advances. Arguments about Communism,
Socialism and anti-Communism, were impor-
tant but the real difference to-day was between
industrialised countries and the undec-deve-
loped ones. He added that in the plave of
former balance of power there was now a
*“balance of terror”. Prime Minister Nehru
returned to New Delhi on 22nd September,
1958. ’

Experimental Televiston Service of A.IR.:
President Dr. Rajendra Prasad inaugurated
the experimental television service of the
All-India Radio on the moraing of September
15, 1959, in Vigyan Bhavan in New Delhi.
On this ocoasion, the President observed :
* With the installation of the television
transmitter and- the introduction of TV
programmes, All-India Radio is launching
to-day on & big experiment ™.

This experimental television service has
been undertaken primarily for putting out
programmes of cultural and educational value,
for carrying out technical investigations and
imparting training to programme and technical
personnel.

India has thus joined the small community
of Asian nations with a Television service of
her own, India is the fouth Asian country
to use this means of mass communication.

The New Governor of Assam: General
8. M. Shrinagesh, former Chief of Army Staff,

was appointed Governor of Assam on Ootober
3, 1959. The significance of the appointment
of a soldier as Governor lies in the context of
events in the Himalayan border. We are sure
that this appointment will strengthen the
confidence of the people in Assam and the
other border areas.

Russian Rocket to Moon: Russia’s junar
rocket “Lunik II”” was launched on the
morning of 12th September, 1959.  This
spaceship has entered the gravitational pull of
the moon. The *‘Lunik I{” was a guided
rocket weighing 3,324 pounds without fuel.
The instrament-container weighed 860 pounds,
One of the main purposes of launching the
rocket was to fix more accurately the rocket’s
trajectory. This information is of great
importance for further rocket investigations of
the region of the moon and of the space nearer
the earth. -

According to the official report of the
Moscow Planetarinm, the Soviet lunar rocket
* Lunik I1” hit the moon’s surface at 2.32
a. m. I 8. T.on Monday the 14th September,
1959. The Russians are the first to achieve
the distinotion of being the first nation on
earth to lannch a space vehicle to another
planet. * To mark this event, pennants with
the coat of arms of the Soviet Union and an
inseription®” the Union of Soviet Socialist
Republios, September, 1959 ** were delivered
by the rocket to the surface of the moon.”
This is the first state insignia to reach the
moon’s surface.

Russia’s moon rocket took approximately
34 hours to travel from the earth to the moon.
The Moscow radio said that special staps had
been taken to ensure that no earthly contami-
nation of micro-organisms would affect the
moon on the contact of the rocket.

This achievement had put the Russian’s
“ Jefinitely ahead.”  The scientists and
engineers of the Soviet Union have to be
congratulated on their success in this forward
step in the exploration of space. It is a
brilliant demonstration of the advanced stage
of Russian soience and technology.
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The' timing of this sueccessful ocosmio
experiment was full of political and military
sigoificance, coming on the eve of Mr. Khrush-
ohev’s departure for the United States,

Mr. Khrushchev's Visit to United States:
Mr. Nikita Khroshohev, the Soviet Prime
Minister, left Moscow by air on Tuesday the
15th September, 1959 for the United States.
He arrived in Washington and was received
with honours befitting a Czar. President
Eisenhower was present at the air-port to
greet him. Mr. Khrushohev was accompanied
by some members of his family, besides the
officials. Siroug security mecasures had been
taken during bis brief stop in the United
States. -
~ The President
Mr. Eisenhower
Mr. Khrushehev and toid him: *‘ Although we
shall not be negotiating any issues affecting
the interests of other countries, I trust that a
full and frank exchange of views on many
subjects may contribute to better
understanding, on both sides, of unresolved.
international problems............ After all, our
common purpose should be always, a just,
universal and enduring peace. It is in this
spirit, Mr. Chairman, that I greet you and
woloome you to Washington and the United
States.”

* Mr. Nikita Khrushchev, the Soviet Prime
Minister said in his arrival speech, “T accepted

of the TUnited States

the ‘invitation of the President of the United-

States to make an official visit to your conntry
with great pleasure and gratitude............All
the peoples are profoundly interested in the
maintenance and oconsolidation of peace, in
peaceful co-existence. War does not promise
any one any good; peace is advantageous to

all the pations............ We have come to you-

with an open heart and good intentions. The

Soviet people want to live in friendship with -

the American people. There are no obstacles

to having the relations between our countries .

develop as relations between good neighbours.”

President Eisenhower and Mr. Nikita
Khrushchev -talked for nearly two hours -on

personally greeted

September 15, 1080 in what they both descrf.
bed as a * friendly and frank ” atmosphers,
Mr. Khrushohev, presented President Eisene
hower with a replica of the sphere in the
Soviet rocket whioch hit the moon on the 14th
September, 1950,

Addressing the National Press Club, on
September, 16, 1959 Mr. Nikita Khrushohev
gaid that his main purpose in coming to the
United States was to end the cold war and to
strengthen peace. He added that the United
States and the Soviet Union could use their
latest scientific and technical achievements
for peaceful purposes, “or they will be used
for the purposs of destruction and annihilation
and, as a result the earth will be covered with:
ashes and graves.”

Mr. Khrushohev paid a visit to New York.
on September 17, 1959. He told a civic lun-
cheon in his honour at New York that the State
Department was responsible for hindering a.
greater exchange of gontacts and delegations
bet reen the Soviet Union and the United
States.

. Mr. Khbrushohsy addressed the General
Assembly of the United Nations on September
18, 1959. He proposed to the United Nations
General Assembly that all countries should
disarm themselves completely within fonr
years. . The United Nations would fulfil "its
noble mission far more successfully if it
sucoeeded in cleanging itself of the elements
of the cold war, which often handicapped ita
acotivities. It was the cold war which pre-
vented People’s China from havmg “its lawful
rights in the United Nations.” Mr. Khrash-
chev’s appearance in the United Nations was
perhaps the most dramatic event which had
otourred there in recent years but his utopian
proposal for complete disarmament proved to
be disappointing. It was thought to be the
usual Russian fire-cracker, a olean propaganda-
speech.

Mr. Nikita Khrashchev then paid a visit to
Los Angeles and Hollywood. He went round
the studios in Hollywood, the world’s film-
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sapital. Addressing at a banquet there, he
said that the disarmament problem must be
golved once and for ever. Then he left for
San Francisco,

Mr. Nikita Khrushohev said on September
22, 1959 at San Francisco in & dinner meeting
arranged in bis honour that Russia considered
the aspiration of building a Communist Society
in the world & “ most sacred cause—but the
Soviet Union is not going to wage the struggle
by force of arms.”

Mr. Khrushohev and Mr. Eisenbower dis-
cusged world affairs at Camp David in the
mountains of Maryland on September 286,
1959, At the conclusion of their talks, a joint
communique was issued, They agreed that
pegotitations on Berlin should be reopned
subject to the approval of ‘the other parties
directly concerned.

The Soviet Prime Minister declared at
Washington on September 28, 1959 on the
conclusion of his two-week visit to the United
States that there were ‘‘no insurmountable
obstaocles *’ to the revival of Soviet-American
co-operation. He said in a farewell speech
before he left for Moscow. *‘‘ There are many
outstanding issues between us, but let us
rather not return to the past, but look to the
future and do all we can for the future.”

Mr.Solomn Bandaranaike: A young man
in the yellow robes of & Buddhist monk shot at
the Coylon Prime Minister, Mr. Solomon
Bandaranaike, at 'his residence Rosemead
Place on September 25, 1959, dangerously
burting him in the abdoment and band. A

_moon,

state of emergency was declared througixout
the country soon after the Prime Mininster
was rushed to th- hospital for an emergency
operation, He passed away op September
26, 1959. In his desth Ceylon has sustained
& great loss.

Mr. Vijayananda Dabanayake, Minister for
Education, was sworn in as Prime Minister of
Ceylon on September 26, 1959.

Space Station: The Soviet Union launched
on October 4, 1959 an “‘automatic inter-
planetary station ' intended to ecircle the
The space station was carried on'a
cosmic rocket. The Soviet Union Scientists
said that it would take about four days for
the station to ** boomerang >’ around the moon
and retarn to the region of the earth, where

it would probably become another earth

satellite.

General Election in Britain; Mr. Harold
Macmillan, the leader of the Tory Party, was
once again voted to power. The result of the
general election in Britain was announced on
Ootober 9, 1959. So Mr. Harold Macmillan
became the British Prime Minister with
strengthened authority behind him. The
Conservative Party won its victory with its
old Parliamentary majority almost doubled.
It was won mainly on Britaio’s carrent
atmosphere of prospsrity and well-being under
the Consgervative Government. It was indeed
a great setback for Labour. Sir Winston
Churchill, former Prime Minister of Britain,
and 84.year-old “ Bulidog ** of the Conserva-
tive Party retained his seat in Woodford,
Essex.
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Students Coraer :

THE NIZAM’S CITY
by

D. Samrara, II B.So., Braxcm 1.

rm——

Hyderabad 1s among the largest of our oities
ard by Hyderabad I mean the twin city of
Hyderabad-Secunderabad. The approach by
train from Kazipet is quite impressive., The
Hussain Sagar, a large tank, is skirted by the
railway line from Secunderabad, a handsome

* junction to Hyderabad and at night the lights
on the fine drive along its bank offer a
remarkable sight.

The city is full of fine bnildings which
possess a distinetive architectural character
of their own. The High Court and the Osmenia

" Hospital buildings are beantiful, So also the
University buildings. In some respects
Hyderabad is like Bangalore, with roads going
up and down to some extent,

Every city has its own things to attract the
tourists. We were taken to the Salar Jung
Museum, a huge affair to examine which you
have to pay Rs. 1-10-0. One of the anocient
sttendant told us that most of the items there
bad been gathered by Salar Jung the third and
gome by his grand fathers. The Jade Room
attracts much attention, next only to a clock
where the hours are struck by a human figare
which struts out for this purpose; These are
about seventy rooms to see. 1 was impressed
by the collection of Tippu Sultan’s possessions.
It is tiresome to go through this museum.
Those who do not mind climbing the Charminar
are said to be assured a fine view of the city.

We went to Golconda, There we saw the
prison where Saint Ramadass is reported to
have been imprisoned. I can quite imagine
that the view of Hyderabad from its top would
be beautiful.

We drove up to Osman Sagar, where & dam
has been built across the Musi and from where
water is supplied to the city. It tastes well
and is distinotly superior to the stuff served
out by our corporation taps in Madras.

The most attractive item I saw in Hyderabad
was the Ajanta Pavilion. It houses a good
idea. The Nizam’s Government has don®
excellent work in preserving and popularising
the famous murals in Ajanta.

Hyderabad is & ocity of cycles reminding
one of New Delhi and Poona. Cycle-rickshaws
are remarkably cheap and their drivers notable
for their honesty. But we thought that too
many people got in together into a rickshaws
thus making the driver’s life more hard than
it should be.

1 shall conclude with one odd foot note.
The houses in the city bear numbers and areas
have names of their own. It is absolutely
essential that you should have with you for
guide a person, who knows the looality very
well. I do not think policemen would be of
much use. Nobody pays any attention to
them at street crossings,
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THIS HAPPENED
by

“Cairry ”?

On Saturday, the lst March, this year I
was on the Xodambakkam platform at
5-45 p.m., awaiting my train. Two girls of
the same age, sure to be of some college, were
waiting for their train, bound for MAM-
BALAM.

It was about ten ten minntes for the trains
to arrive, and the passengers were strolling
this side and that side, just to while away
time. So also myself, and those two girls.

~ One of the girls, holding some magazines in
her hand, of which CARAVAN was 8o
prominent, somehow took a fancy to test her
weight. With this intention, she got up the

“machine, and just when it was steady, thruat
& one-anna coin into the slot, waiting for the
tiocket. The ticket did not come out as
expeoted.

A person on the platform remarked *she is
too light for the machine to record her
weight.”” At once, a young man replied.
« No, that can’t be. Even if it ia half-a-pound,
the machine must show it.”

Again the person said, *‘or perhaps, the
machine might be not working.” Immediately
the acotive young man replied “ that can never
be. If it is 80, the company ought to put up a
board announcing * Machine out of order.”
Everybody started to disperse, murmuring
something of his own about this. And with
disgust, the girl too got down after a little
while. She lost her one-anna piece, without
any hope of regaining it.

Something whispered in my mind: °* Just
get up on the machine, you have nothing to
lose.” Idid so. To the surprise of all, a
ticket fell down in the drum. With great
enthasiasm I took it and handed it over to
the lady, saying, * Madam, here is your
weight. You haven’t lost your one.anna.”

Both the girls received the ticket with
delight, and obaerved the figares. Ticket No.
was 50213. * Weight recorded was 14 stones
and 4 Lbs. The girl who tried to find out her
weight yelled with wonder, ‘“Ah, fourteen
stones! This is not at all my weight ! ¥

Then a wise man on the platform who has
been observing the whole affair, turned to me
and said, “ Ob, you youngman {—This is yoar
weight, not hers.” Another man canght the
idea and confirmed, ‘ Yes, yes. the ticket
oame out only when you got up the machine.”
Everybody burst into hearty laughter. The
whole place was filled with joy, at the joke.

The matter did not stop there. Again, the
wise man suggested to me, ‘it is justice that
you refund the one-anna to that lady.”
Accordingly, I took out six naye paise from
my pocket and offered that to her. She was
not at all inclined to accept it, and she flatly
refused to take it. She gave away the ticket
to me, which added to my agony,

Casually, I looked at the figures on the
ticket. It was 14 stones and 4 Lbs., I was
puzzled. So far, I never weighed more
than 100 Lbs. Now, the total weight as per
figures on the ticket came to 186 Ibs. Simply
ridicnlous. I worked out the figures in black
and white, and showed them to that gentleman
who said this weight was mine, explaining to
him the facts.

Just then; another gentleman intervened
and expressed his opinion like this: Wl{y
you bother Tamby, about this question 2—
This 186 is the consolidated weight of you
both. As you say, we shall take from the
total, your weight t> be 100 Lbs even now,
and if you deduct this from the total, you are
getting 86 Lbs. This is evidently the weight
of the girl. Ha...ha...hs...”
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The Cries of the Disabled

by

M. Amanvrran Ksaw, Cuass III, B.So, Bxux&n 1.

It was a fine morning. J started from home
after a light breakfast, to go round the town
to have a look at various kinds of people.
I came across many busy, well-to-do people
.who engaged themselves in their respective
jobs, either with the purpose of earning their
livelihood or with the intention of growing
‘richer. I met also lazy young beggars who
made the least effort to earn their bread.
"Phe most interesting characters or persona-
lities which attracted me more were the dis-
abled persons who could neitber indulge in the
daily routine of work nor attend any functlona.
'f felt very sorry for them and my heart was
very much touched by their divine curse,
1 bad a sense of sympathy towards them.
.As soon as I looked at them I began to think
-of their cravings in this restless world. My
mind began to measure their thoughts and
longings in their daily life.

1 was then walking along the road side of a
small garden which was smiling with the fresh
blossoms and pleasing every passer-by with
‘their sweet fragrance. The orange rays from
the morning sun were playing on the smiling
flowers and bedewed grass. Suddenly I came
across a blind man in rags, sitting under the
shelter of a green tree. We forget our sorrows
and troubles by looking at beautiful objects
and patural scenery. We felt delighted at the
sight of all sorts of flowers ani bowers. We
saw the tall and beautiful buildings and the
beaatiful sky. What is the case with the
blind man? What does he see throughout
bis life ¢ Darkness! Alas! he knows nothing
"but darkness! He hears wen talking about the
lovely colonss of the rainbow and the beauty
of the flowers. We ocould not describe his

feelings in words when he hears such conver-
sations. He cries, “My God! What harm
bave I done! I never intended aty harm to
anybody! In spite of my innocence, why

¥ 2

have you made me blind and left me in the
warld of darkness as a toy of fate? It would
have been better if you, had not let me live
in this world at all! What is the use of my
living ? Nobody benefits out of my life, I could
feel the objects in my world of darkness,
where T am not blessed with the sense of
sight! Ido not know how the world is? I
could feel the heavenly showers but could not
see the charm of the rains or the lovely colours
of the rainbow. O! my god! I prefer not to
live in this world ! Take my breath away and
allow me to be peacefu] for ever!’” This is
how the blind man would have cried at his
inability to see the beautiful things of the
world and to enjoy through the sense of sight.

Then T came acrogs an interesting ucom‘\r‘e'jr.
sation. A gentleman was talking loudly to
another with signs and gestures and I
came to know that the peison was deaf. This
is another kind of disabled oreation of God,
where & person could not hear his fellow
beings. He could not enjoy the blessings of
musie, cheerful songs and raptarous sounds of
birds. He goes to a theatre where musioal
performance goes on and he looks at men
nodding their heads as the musio is going on.
He looks at the pleasure of the people, realises
his defect and cries, ‘what sin have I
committed for which I am suffering now ?
I could not hear music, which is said to be
melodious, heart-rending and rapturous and
which makes men forget all their tronbles.
How powerful it should be to make them
forget everything around. O! God! bless
forth all with the sense of hearing and allow
them to enjoy the pleasures of music and do
not create deaf people anymore ! ”. Then he

goes on crying at his disability and longs to
have the sense of hearing.

1 was theo passing through' a street where
young children were playing, Beside a house
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there was a young lame boy looking pitiably
at the children playing. He desired and
eraved to play but be could not. He eries and
tears emerge from his heart. He cries, “ My
God! Why have you not blessed me with
- legs, so that I could join these boys and
play and be happy with them. You have
left me to live such a barren and unwanted
life. Why should I live in this world without
any use ¢, This is how he would have cried
seeing the boys play.

. Then I came across a dumb person making
peculiar noises and gestures in order to
express his ideas. I pitied him. He will be
seeing daily, inumerable persons talking and
ginging. But he could not indulge in such
sort of things. I thought of his desires and long-
ings. Perhaps such persons may be talented,
but the only way for them to express their
ideas, is by writing. Mankiod is not blessed
with hearing the epeeches of such persons
since they .are dumb. He feels, *Alas!
T can not talk with my fellow beings! This
is my curse! How can I express my feelings ?
0 God! Why have you created such a dumb
man who cannot express his ideas and
feelings? Why have you let me live in this

“world deprived of the oapacity for talk? I

see men talking on great platforms before huge
crowds and being applauded for their speech.
Men sing on the stage and make listeners
happy by their song. But what is the case with
me? Alas! I could not open my mouth to
talk orsing. May not ¥ have become a greaf
speaker or singer if I had the blessing of
speech,” This is how he goes on erying
pitiably within himself,

While I was going round, I came across a
number of, disabled persons. At the very
sight of them my heart was moved to pity
and I felt very sorry for them. We find
some of them to be gifted. Men who are not
disabled waste their valuable time by indal-
ging in vain talk and worthless actions-
They practically waste their life! Without
wasting time all of us should work for the
betterment of the world and humanilty. We
should make up our mind that we should live
more for others than for ourselves, with the
intention of serving othera. Service shonld be
our main ideal. We should serve poor disabled
men and make them happy. If we caltivate
such a kind of mentahty, there is a bnght
future before us.

B‘wﬂeﬁn, VOZ- IX, NOS- 4445,
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A Little Knowledge is a Dangerous Thing
. b

Y

R. N. Susser, P.U.C. Grove E.

¢ A little knowledge is a dangerous thing
Drink deep or taste not the pierian spring.

The same idea is echoed in the vernacnlar
proverb which says that empty vessels make
the most noise. Knowledge should be attained
at any cost ; but a little knowledge, has the
dangerous tendenoy of turning the head of its
owner. Itis not here a case of something’
being better than cothing, That is what is
implied in the statement that a little know-

ledge is a dangerous thing.

There is certainly a great deal of trath in
the statement, It is quite common to see
persons with shallow attainments parading
their knowledge and trying to make others
believe that they are really learned.  This
Jeads them to treat others with seant respect
and look down upon those of lesser attain-
ments, They want that others should respect
and admire them and, if these are not forth-

coming, they get disappointed. All this finally
makes them unpopular, if not hated.

This tendency to parade a little knowledge,
is notioeable to a greater extent in uncultured
people. Having been so long unacquainted
with learning and education as such, they are
flushed by their first contact with them, and
immediatly, their heads get awollen. They
put on airs and think it beneath their dignity
to pursae their former occupations. They
behave very much like the jackdaw who tried
to pass for a peo-cock.

Some do not agree with the, idea that a
little knowledge is & dangerous thing; they
say that it might, on the otherhand, act as &
spar to further effort and attainment of more
knowledge, where this desire is manifest, the
knowledge has been rightly used, But a study
of human nature reveals that this type of
person is indeed, rare,
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- HOBBIES
by

P. Suxpara Ras, P.UC. E.

Hobbies are interesting pursunits which men
take up for diverson or amuasement. A hobby
is a favourite occupation that is not one’s
main business. We need some diverson to
which we can escape from the monotony of
our work. It is a pleasurable pastime in
which a person indulges at his leisure,. There

one proverb, and old saying ‘““ All work an -

«no play makes Jack a dull boy.”

Hobbies are of very great value to a man.
A person pursuing hobbies has no time to
waste and also is not attracted by any plea.
Bures that waste his energy and money.
Every boy or girl has a nataral desire to
make things with his or her hands. A hobby
_gerves pot only as a pleasant pastime but also
helps to keep oursslves out of bad company:

bad habits and bad thoughts. Hobbies were

determined by circumstances. Hobbies like
stamp-ocollecting, making fancy articles, bee-
keeping, rabbit-rearing, collecting coins of
different countries and gardening, can be
pursued as paying diversons.

Hobbies that are useful and fruitful can be
cultivated by all people. Habbies are of
many kinds. The most useful and: fraitful
hobby is gardening. It is very convenient for
retired people either rich or poor. By -this
we can get money from the sale of the garden
produce.
can breathe ‘good air in the open space.
Watering the plants, digging the earth and
-8owing the seeds is not only an occupation

It is an exercise to the body.. We |

but also a good exercise to the body. Hobbies
like collecting plants, collecting birds’ eggs,
bee-keeping and hare-rearing are also fraitfal
hobbies.

Salar Jung, a great man in India, liked to
collect valnable things. He had a remarkable
collection such as valuable ornaments books
and so many articles, He collected various
kinds of walking sticks, more than two
thousand. Now these are kept in a museum
named Salar Jung Museum which is located in
Hyderabad. Sir Winston Churchill likes brick-
laying. He is an expert in cooking and
painting. Mr. Neville Chamberlain’s hobby
was angling and needle-work. During the
time of the First World War the famous
Watson brothers knitted a pair of socks,
while the rest of the members were engaged
in political discussions,

Henry Huntington was a great person aund
alao one of the millionaires in ecalifornia ia
those days. He had a wonderful collection—
eighteenth cantury paintings, varied kinds of
snuff boxes used by great persons, furnitare.
carpets, great persons’ letters and npearly
twelve lakhs of books. After his death,
the state has taken over all that and opened
a library named Henry Huntington Library,
The library extends over 200 acres.

So every one must oultivate a hobby but
take care not to spend time and money on it
blindly.

Bulletin, Vol. IX, Nos. #{ i5.
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CLASSIFICATION OF ELEMENTS

by

D. RANGANATHAN, II B.S¢, BraNca VI

Attempts to classify the element according
to their properties have been made from time
to time. Old chemists olassified the elements
into metals and non-metals, based mostly on
pbysical properties. After knowing the
chemioal properties of the eloments, attempts
were made to classify the elements according
to the similarities and dissimilarities of the
properties of the elements.

Prout’s hypothesis :

Prout (1815) pointed out that all elements
are really built up H atoms. But accurate
At.Wts. by STAS showed that quite a number
of elements bave fractional At. Wts. and
prout’s hypothesis fell into disrepute.

Dobereiner’s Law of Triads :

Dobereiner (1829) observed that elements
having similar properties can be grouped in
gets of three, the atomic weight of the middle
one being the approximately Arithmetic mean
of the other two, This was found not true in
case of most of the elemente.

Newland’s Law of Octaves:

Newland (1866) pointed oat that if the
elements were arranged in the ascending orde,
of atomic weights there was not only apparent
slip between successive elements, how also the
8th elements starting from the given one is a
kind of repetition. Bat this was not true in
case of elements of higher atomic weights,
since it was faced with ridioule.
land’s Law of Octaves contains the great idea,
which later on developed in to periodic table.
Lothar Meyer :

Meyer (1869) stated that the elements have
& periodic function of atomic volume, Atomic
%%lgﬂ. But he took in
toloonaideration mainly physieal properties
only.

volume being

But New- .

Mendeleef’s system :

Mendaleef (1869) gave out the full state-
ment of Periodic Law. He constructed a table
in whioh he arranged the elements in the
ascending order of their atomic weights, There
were number of gaps in the original table
of hia.

Periodic table as now :
The periodic table consists of seven periods
(borizontal rows.)
1st—2 elementa,
20d and 3rd—8 elements (short period).
4th and 5th—18 elements each '(long
period).
6th—32 elements (long perigds) inoluding
rare earth elements.

7th—6 naturally oosuring éleuients and
6 elements recently discovered . (incomplete
period).
The periodic table consists of -9 vertical rows
called groups.

1st to 7 groups—Normal groups.
8th group of transitional elements,
0 group of inert gases.

Sub-groups :

Each group is further divided into 2 sub-
groups, The elements placed to the right in
the column form sub-group B. The elements
placed to be left in the colomn form sub.
group A.

General characters of groups:

The elements of the same group resemble
each other in properties and electris configura’
tion of their individual atoms. It will be more
appropriate to say that the elements of the
same sab-group resemble each other. (E.g.)
elements of sub-group Ia, ete.—~Li, Na, k, Rb,....
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gessmble’ one ancther. Cu Ag Au......of
subegroup IB resemble each other.

Gradual change of characters :

" Both pbysical and chemical properties of

the elements of  the same group will show a
gradation with increasing atomic weights.

Physical propertiea:

Colour, M.P,, B.P., increases gradually with
the inorease in atomic weight. Thus F, is a
pale greenish, yellow gas, M.P.—232°C. Cl,
is greenize yellow gas with M.P.—102°C. and
Br, deep red liquid with M.P.—7'3°C. 1, eolia
with M.P. 114°C.

Chemical properties :

Though the valencies of the elements remain
the same, the reaoctive nature of elements,
either inoreases or decreases with the increas-
ing atomio weight, (i.e.) increase in ocase of the
elements fall on left side of the table and
decreases in case of the elements towards the
right side of the periodic table. Reactive
nature meansg, not only the properties of the
element alone -but the properties of their
compounds as well. The action of H, on
sub.group I-4 and the stability of hydrides
of F,, Cl,;, and I,, olearly brings out the
statement,

General characters of the periods :

Elements of both, short and long periods
show a gradation in their physical and
chemical properties as their atomic weight
inoreases.

M,P. and B.P. gradually increagses from
group I to group IV reacting a maximum in
their group.and then gradually decreases
reacting minimum in group VII, Simul-
taneously the metallic character gradually
decreasing from group I to group VII. When
the typical non-metal occurs. The oxides also
show transition I to III distinetly basio
becoming Awphoteric in III group and
gradually becoming Acidio. Electropositive
character also shows a transition. The valence
also shows periodicity, valuer of elements
with respect to O, in one of the short periods
joncreases from I to VIL

(Na. O, Mgo, AL,0,.

8i0,, P20,, 80, and C120,) while with respéot
to that of H, I to IV (NaH, CaH,, AlH, and
SiH,) and then falls back.

The elements belonging to the 8th sub-group
are usually formed as transitional elements.
The elements e and Na which are usually
oalled the inert elements are grouped together
under on group commonly called the Zero
group, as the valence is 0 and they do not
form any compound with the rest of the
elements in the table.

Advantages of Mendeleef's Table :

(1) It predicted the properties of their
unknown elements which hastened the discove-
ries of elements (e.g.) germanium, gallinm, ete.
(2) If we know the e.q. weight of.the element
we oan find out the correct atomic weight of
the element from the table. (3) The valency
can be read from the position of the element.
(4) We can correct the doubtful atomic weight
for the element like Pt, ete.

Now by the modern conception of the periodio
table, we can find out the correct properties
of the elements, if the neighbours in the table
are known.

Defects of Menedleef’s Table :

1. The position of H, which bs haves with
as alkali metals and balogens is unknown as it
has to be placed in tRe I group or in the
VII group.

2. The ocourance of Iootopes of the
various elements and their position and
periodicity are not explained.

3. The 8th group csunot be called a
separate group as it does not extabit any
charaoteristic preperties as their proceeding
groups. The valency of the elements towards
O, is not 8 except Asmium.

4, Some similar elements are separated
and some dissimilar elements are united.
(e.g.) (a) Cu and Hg. silver and thallium and
Pb and Ba. (b) Ag with Ca and Mu with
Halogens.
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8. Anamoloas pairs of elements.

{a) Telluriom Iodine
127-6 128 -
VI VII

(6) Argon K
39-34 39
0 1

(¢} Cobalt Ni
538-94 58-69
VIII (VID)

If the elements are to be arranged in the
increasing order of their atomic weight the

positions of the above element have to be .

reversed.
Moseley's Atomic Number :

The above defects {led to believe that the
position of o element in the periodic table

does not ‘depend on the atomio weight bng
some other properties of atom to which the
atomic weight bears an important connece
tion. Moselsy (1911) replaced the periodie
law in the following manner. The periodio
fanction of an element as the periodic function
of their atomie ~-wmber of the element which
is defined as the number of the square in the
periodic table or the number of +vely
charged protons in the nucleus of the atom of
the element.

Conclusion :

Thus it is possible to explain the defects of
the Mendeleef’s table on the basis of Moseley’s
atomic number - and the modern atomio -
structure of elements,
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Nursing Habits of A mphibians
by

H. Baasger, I1I B.8o,, Bravonr VI,

People usually have s nude idea that only
buman beiogs can take care of the yonng ones,
protect and feed them. But deeper studies of
the animal kingdom reveal that even animals
possess the nursiog babits to a remarkable
degree. The vertebrates show better parental
care than the invertebrates, Right from fishes

.the nursing habit is seen and it gradaally
atiaine the stage of perfection in the
mammals, Fish like Hippocampus guttatus
‘popularly known as sea horse exhibits a high
drgree of spécialisation. The male uses a part
of its body, the brood-pouch on the abodomen
a8 a nest. Amphibians also show parental
oare to a remarkable degree. In tho case of
reptiles they lay eggs in a safe place and later
look to the welfare of the young ones.
Similarly birds and mamals nurse their young
ones. Thus we can see that almost all
vertebrates show parental care of their young
ones and nurse them. )

Here in this essay let us confine cur atten.
tion to the nursing habits found in amphibians.
The olass amphibia comes under phylum
ehordata and under sub-phylum vertebrata,
This class includes frogs, salamanders and
oaecilians. Scales are absenrt in all these
animale, Frogs are present in fresh water
and are abgent in oceanio islands, They have
well-developed . eyes and ears. Toads ate
terrestrial and some are arboreal forms, living
on trees, like Hyla arborea. These are free-
living enimals, Some like Dendrobates
secrete poisonous fluids, Toads like Bufo
vulgaris are not poisonous but spoil the skin
of the offender by seeretions.

Ljving amphibians are olassified into three
orders namely Apura, Urodela and Apoda.
The animals that come under the first ofder
Apura, are without tail, with short broad
bodies and long hind limbs. This order
¢omprises frogs and toads. Nursing habits

S

are very common amongst the Anuransy
Boulenger had done a lot of work on the
various conditions concerning the deposition
and care of the eggs, and tke following
illustrations are from most recent discoveries,
In this order there is a toad called mid-wife
toad which is common in France and Italy.
This carefully collects the string of eggs laid
by its mate and carries them wrapped round
its bind limbs and them buries the eggs in a
hole, on the ground, moistening them now and
then and occasionally taking them iato the
water with it attached to the legs. Hyla faber
is another tree-frog which builds a nest made
of mud near a pond or a lake, After building
the mud nest it smoothens the inner _surfacg
of the wall by rubbing the ventral part of it
body. After successful completion of the nest,
the female lays the eggs in the nest and tha
parents hide themselves in the neighbour-hood
of the nursery. Heavy rains may destroy the
walls and thus prematurely release the
tadpoles. Leplodactylus oc:llates also builda

- cnp shaped puddle about a foot in width, by

raising a wall of mud, whioch separates the
inner water from that of the pond. The
tadpoles remuin in this nursery until the
spring rains demolish the nest and set the
young ones free. Leptodaclylus mystacinus,
a Brazilian species, is purely terestrial and
never cnters water. It digs a ocavity, the
size of an oridinary tea cup, under stones or
rotten trunks, always in the neighbourhood
of ponds. The straw-ooloured egzs are laid in
this cavity and are enveloped in a foamy
sticky mass, like well beaten white of an egg.
The young tadpoles seem to live on this uvnti]
they are set free by rain. Similar nursing
habits bave been recsrded of Leptodactylus
albilabis of Mexico, Cuba and several other
West Indian islands. Pseudophyyne ausiralig
and Pasevdophryne bibrons lay their eggs under
stones, or in the debris of weed and grass on

Bulletin, Vol. 1X, Nos. 41~:5.
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the edge of a pool. The larvae are set free by
the rain. .In ocountries where there is daily
rain the egpgas are laid out of waters.
Quite & number of frogs burrow into the
ground. In one Japanese species, a pair
burrow into the bank of a pond and seal up
»lie entrance to the hole, il it with the eggs
and then make a tunnel opeming under the
water through which they leave and the
tadpoles follow hatching.

Several tropical frogs make their nest
usnally by sticking few leaves by means of a
sticky fluid produced and then Jay their
eggs in that leaf-nest. Some times their leaf-
nests are made to hang over water so that as
the tadpoles hatch out of the eggs they may
drop into the water. Other such nests are
placed so-near to water that the hatched
tadpoles can safely reach the water.
Chiromantis rofesens, Phyllomedusa theringi
and Phyllomedusa hypo:hondrizlis are famous
forexhibiting the above kiad of nursing habits.

Anthroleptin  seychellensis is found by
braver.to cary nine tadpoles on its back.
RBhacophorus schlegels is a Japanese form and
it deposits its eggs in soft muddy ground
covered with grass and in wet muddy banks
of paddy fields, ponds and similar localities
near Tokyo. Sometimes the eggs are depo-
sited between the leaves of trees near the
ground. The eggs are deposited in those holes
and the apots chosen are ten to fifteen ocenti-
meters above the surface of the water. The
female digs a spherical hole six to nine centi.
meters wide. Sitting and thus ooncealed
underground, the frogs assume a - dark
colour and the spawning takes place during
nights where upon the female leaves the nest.
The eggs are enclosed by a mass of aire
bubbles. The arboreal frogs have a peculiar
mode of nursing the young and taking care of
the eggs. These lay their eggs in a foamy
maes on the margins of ponds. The fomale of
the Rhacophorus reticulatus of Ceylon atta-
ches eggs about twenty in number to the under
surface of the belly; what becomes to the
tadpoles is not known. Pipa pipa is a speota:
cular object to the zoologist on account of its
unique breeding habits. Bartlett has observed
that during spawning, the oviduct of the
female is protruded from her body more than
an inch in length and the bladder like protru-
sion being retroverted, pass:d under the
belly of the male on to her own back.
The male appears to press the bladder and
thereby squeeze the eggs out of the sac oue
by one and the eggs are spread with nearly

_development.

uniform smoothness over the whole surface of
tho baok of the female to which they becoms
firmly adherent, In the female the stain of
the back forms growths for the reception of
the eggs, and in these the young uundergoes
ita whole matamorphosis. In the case of
Nototrema marsupeatum, the young ones are
stored in the dorsal pouch and they leave
the dorsal pouch to complete their metamor.
phosis in water. In most of the Nofotrema
and in Hyla gloelir, the eggs are oarried on
the dorsal pouch on the back either exposed
or kept in & pouoch. In many cases where
the eggs are laid out of water, the parents

.spend many hours hitting the mass with thejr’

hind legs until they .have enough froth to
provide the air needed by the eggs during’
The quecrest habits of all are
those of a chiban f.og, Rhynoderma darwinii.
The eggs are laid on ground and the males
watch the eggs during development until the
tadpoles are begining to wriggle. Then they
take them into their buccal cavities, and the
youug ones sre deposited in the voeal sacs.
When the tadpoles hatch, the vocal saca
produce a sticky seretion which plays the
part of milk, They remain there till the legs
have developed.. Finally the male apparently
with considerable difficulty forces them out
of its mouth and the young onss start life on
land as usual.

Considering the other two orders, the
animals that come under the order Apoda
show no limbs with a worm like body poss.
essing psendo—metarmerism. A species called
Ichthyephis glutinosa nurses the eggs laid by
it. These species extend from the foot
hills of Himalayas to the Malayan Arekipelage
and Thailand, The egg mass is laid not in
water but in burrows in shallow waters, The
female coils herseif about -the glutinous egg
mags to protect the developing young ones,
Thus the female takes ocare of the eggs,
Urodeles are amphibious having the tail
retained in the adult. Most of them are
aguatio and sorae are terrestrial. Some forms
retain the gills even in adult stages called
perennibranchiate uradeles.  Desmognathus
is a small biook-dwelling urodele. - This is
often found in damp woods concealed under
foose stones or other shelters, This form is
seen protecting ita eggs in an under ground
burrow and thus exhibits parental care.

Hence it can well be asserted that the olass.

" amphibia not only enjoys a gignificant placy

in the evolationary history but also exhibits
the remarkable phenomenon of parental oare,.

*
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What An Interesting Tour It Was!

by

K. RaMaxrisuNa, 11 B.Sc,, Braxca VI

It was a sunny evening of the 26th
September. The Dhanushkodi passenger,
cautjously came to halt at Egmore Railway
Station which was. its destination. Like
fresbly hatched butterflies, we jumped on to
the platform with colourful palmyra-leaf hats
on our beads and in our hands were the
palmyra-leaf baskets with their place of origin
beautifuily inscribed on them. Perhaps these
baskets must have given the instantapeous
information all about us (I mean the zoological
study tour party) to the on lookers of the
platform on theday. No.sooner we got down
from the train than two great feelings—the
sad feeling at the thought that the pleasant

tour had come to an end, and the bappy

feeling at the thought of meeting our parents
after & successful tour—were clearly seen
combating in our faces for an upper-hand.
With the mixed feelings in our beart, mecha-
nically we got into our college-bus that was
waiting for us in the station for two hours,
and dropped at our respective houses,
After a short conversation with my parents,
1 bad a long fresh.-water bath to my heart’s
content and immediately after taking a light
dioner, I jumped into my bed and had the
much needed sleep. I had a sweet dream that
night and it came thrice ere it was morning.
"Jo the dream, the entire toar in its full form,
with all its happy moments and enchanting
scenery passed before my mind’s eye syste-
matically, thereby allowing me to epjoy the
‘pleasure of the tour a few more times, This
stimulated in me the desire to write this brief
account.of the tour that I had attended during
thé antumn.

Ag is the custom, the science department of
our college arranged a ¢ Zoological Study Tour’
this year also, to Krusadai Islands, the
paradise of the Zcologists, in the Gulf of
Mapnar. On the bright sunny morning of the

19th September, we all assembled in our co)legg
as scheduled, at 9 o’clock sharp with our
portable luggage. By 10 o’clock our bus was
ready-loaded not only with our bags and
baggages but also with cooking-utensils and
a full week’s provisions. After a silent prayer
for a few seconds, for the success of onr tonr,

we got into our bus and were transported to
Egmore Station within a few minutes. Our

party consisted of —the Head of the depart.
ment, Prof. G. Madan Moban Rao, two
demonstrators, Kumari Jayalakshmi and Sri

Gopala Krisbna Reddy, twenty.one students

(including three girls), two attenders and a

ecoock. It was nearing 11 o’clock when the
Dhanuskodi passenger in which weN\ were

destined to travel, came to the platform. We'
quickly transferred our lnggage into the two
‘Janata’ compartments which were set aside
exclusively for us by the kindness of the
Railway authorities, Except for the two
defanect fans on the ceiling, the compart.
ments were quite comfortable in all other
respects. A few minutes later on hearing
the whistle of the guard, with an initial speed
of a Million-Metres Running Racer, she set
off on her journey. To her credit, I should
say, that she tried her best to maintain the
same standard through out the journey. We
satisfied our hunger that afternoon with the
delicionsly prepared ‘Lemon and Thair
Sadam ’ which our cook had prepared in the
hostel. After lunch, some of us were engaged
in singing and danciog (of course it was a
billo-dancing) while others were engaged in
Beauty Observing and Novel reading. Ab
about 4 p.m., we reached Villupuram and had
a vadai and coffee for our evening tiffin. We
bad our * Dinner’ at 9 p.m.. in Lalgadi, the
station that gave us an experience of fasting
for the firat time. The packets of food bought
thore were not fit for eating and except
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t Sukkuothanni’ nothing was available there at
that part of the night. Had we known this,
we would have brought with us some more
packet8 of food from the hostel for that night
too, or at least we would not have allowed our
lunch to digest early, by cutting shurt our
Yoerry-making. Any how we passed that

pight with hoogry stomachs and with
disturbed sleep.

On the following day, we reached ¢ Heroio’
Ramnad Station early at 5 a.m. (You may be
wondering why I address Ramnad as heroio
one. There is a reason for that. It seemed
to me that morning, that even the inanimate
things spring to life on this soil.) As wolves
were enatraining our intestincs, we enquired
at the station where we could expect our

_breakfast. We were informed that our train

would reach Mandapam at about 6 am. where .

we might get a decent breakfast Welcoming.
was thg intormation one by one, we be took
oursefves to the wash-tub in the lavatory.
I was the first to eater it. No sooner had I
replaced my soap into the box on the tray
after coating my face once, than a sudden and
terrible ¢ Train-quake * occured which exceiled
oven the Assam Earth-quake of 1950. Taking
this as an opportunity, my hew Mysore Sandal
Wood Soap, jamped out of its container like a
fish from an anogler's basket; and before I
could balance myself and catch it, it made one
full-circle skating on ths floor of the Lavotary
and found its way out through ths exit.
Furiously I came out of the lavatory to find
out bhé_ cause for the quake and to be sympa-
thised for my loss by my friends. RBatto my
surprise not a soul was found in the compart-
ment. They were witnessing something along
with a crowd of people. Requesting one of
" my friends to guard our things, I too rushed to
the spot and peeped in. I saw two people—
one was & railway employee and another a
‘passenger—were found groaning on the plat-
form, the former with his knees dislocated
and the latter with two teeth missing. On
enquiring, 1 was told, that the former was
filling water-tank of the train and the latter
was enjoying his sweet slumber in the upper

berth, whence they both were thrown down

from the top as a resalt of train.shunt ing. 1

could not but sy npathise with ther instead of

being sympathised by my friends for my loss.

Our train resumed its journey afcer taking in

the thirty-toothed youngman who was given

first aid by the rdilway authorities. After a

ligbht breakfast at Mandapam at 7-3) a.m, we

reached Pamban, our destination at 9 awm,"
We transported our things to a bungalow

meant for Tourists on the sea-shore. It was

a fice bungalow with three big rooms and
good ventilation. We allotted one room-
exclusively to the four lady members, another

one, we utilized just for etoring all qur goods

and the remaining one ro>m was turaed .inty

a bath room.

Soon after reaching our bungalow ab
10 o'clock, our cook losing no time, ‘prepared
and welcomed us to a hot tea, as a preliminary’
to lunch, We were in such a stats of huoger
that his very paraon reminded ms of G>d who
fed the wandering Iscastites with ‘ manna.’ I
quickly took a tumbler full of the ‘supposed
tea’ and though hot, avaricionely I sipped &
mouthful and to my hell, I found it no bettet
than the Epsom-salt solution which on ome
occasion I was made to drink by force by my
family doctor. On investigation, it was found
out that ths tea was prepared with the
‘supposed well water’ which was saltish as
sea-water —But I should confess here that
exoept on this cocasion, our cook gave us fine
dishes throughoat our stay on the Islands.
After our lunch, we visited Dhanuskodi and
its Codikarai and spent quite a pleasant
evening there in the harbour watohing the
Ceylon boats and the enshanting nataral
beauty. We returned to our lodge by half
past eight and had our dinner. This was
follwed by a short talk over various subjevta
during which our professor acguainted us
with the next day’s programme. After bidding
good night to our professor, we spread our
beds in the verandah and off went the
Petromax lights. '

Eazly in the morning on.the following da;y
we got inte our ‘Collection-Uniforms® and
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~ tide.

‘setfor:h in boats on our collection voyage to
- Pamban Bridge. - Here, under the bridge,
~though our Staff-members were turning every-
;atene for specimen guite baturally, yet most
of the boys were a bit reserved (though not
-outwardly) to let their fingers go between the
rocks and lift them up. Naturally this will be

" the case with most people when they are
placed in a new environment,

‘ At any rate
quite a good collection was made under the

bridge. On returning to our bungalow, we
found Sri N. Radhakrishna Nair, the supervisor
of the Marine Biological research station at
Krusadai, waiting for us there. He felt very
sorry as he could not meet us on the previous

~day. We had our lunch with him that afternoon, .

Then we packed our goodsand left for Krusadai
by launch in two batches. At krusadai too we
had comfortable rest houses to put up and
- courteous staff of Sri Nair to attend to cur
needs. From the tide tables, it was found
that the low tide was at 9 p. m. So we started
for collection at 8 p m. soon after having
_our dinner. Almost all of us were armed with
battery torches and in addition we carried
one bright Petromax-light too. With the help
of these and the guidance of Sri Nair, we
advanced far into the channel ading through
the water inspite of the new moon night and

~ collected a good number of specimens. We

went on collecting there, as our eyes went on
spotting the animals, till we were forced to
rush to the shore by the rapidly increasing
It was nearing mid-night when we went
to bed to be afresh for the wnext day’s
expedition.

On the next morning, the 22ad September,
we started off at 8 O’clock to a neighbouring

~ island called Shingle Island by launch. But

Sri Reddy—an expert swimmer, with other

- five swimmers went in a small boat, that wa8

‘tiéd to the bulwark of the launch. (this boat
was used for conveying the people to the shore

~ from launch when the latter was anchored at

_a distance from the shallow shore). I had the
~ fortune of being one of those six members in
~ the boat.

F)

Oh | what a pleasant voyage it wasi It
was really a rare kind of joy that one counld
get when huge and wild waves toss the boat
in all directions. Like a clever human being
that adjusts itself to ups and downs of lifs and
moves along with the current of timse smootl:.’,';;\

our small boat, humbly surrendered to the !

wild waves and advanced towards the shore.
I prayed to Mathew Arnold to give me inspi-
ration to get the pleasure to the ntmost.
We finally reached the shore and a bumper
collection awaited us there. Ouar professor
cleverly divided our party into three batches=
one headed by himself and the rest two batehes
headed by the two demonstrators. This
helped in spreading the three batches to all
corners of the island and oollecting a large
number of specimens such as Physalia,
Chiton, Ptychodera and almost all forms of
Planarians avail:ble in Krusadai Islands and
also a new species of Holothurian. 4

. N
On the next day, the 23rd September, we

started out, wading through water, on our

campaign early at 7 a m. to another neigh-

bouring island called Pullivasal. There among

the coral reefs we had another bumber collecs

tion. It was here, they said, that our lady
demonstrator came across a baby Octopus.
She turned a stone for catching an escaping

Nereis, 1 beleive, when she came across the

octopus, and caught it with her fingers but

before she could bottle it, it escaped into the

water. We had spent quite useful time on

the island, collecting and observing the

animals in their natural surroundings. Then
we visited the Balanoglossus point where we
saw the characteristic cast of these animals
and the entire area was emitting the smell of
iodoform. :

That was the last day for our camp on the

Krusadai Island. That evening unfortunately
one of our friends had developed stomach ache
which could not be endured by the student.

Qur professor unsealed the medicine chest

that we were haviog with us and gave hima
suitable prescription. Though the medicine

was slowly acting, the boy insisted on consult-
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Rameshwaram, Knowing the psychology of
patients pretty well, especially of students, our
professor made necessary arrangements imme-
diately to take the student toc Rameshwaram,
/Y- Nair and Mr. Reddy, came forward and
~with the assistance of a few more studen's,
- took him to Pamban by launch and from
- there to Rameshwaram “by train. Mr. Nair
_retarred to krusadai while Mr. Reddy with
_ two other students stayed there with the
. patient. Asit was the last night of our campon
_ the island, ‘ Bada Khana’ was arranged, and
- there was none who did not feel the absence
~ of Mr. Reddy and other students. After
dinper, we had fun and frolic including
-singing and dancing till late in the night.

- On the following day, the 24th September,
- we left for Rameshwaram early in the morning
and reached there the afterncon. After
. purifying-out bodies, in order to purify our
- hearts, we visited the Holy Temple of
'Eshwara founded by Sri Rama before laun-

; ﬂhmg his crusade against the evil Ravana.

On the next morning, we went on our
gollection voyage by boats in the sea and
engaged a few divers. Mr. Reddy himself
 took part in diving and collected a number of
specimens. Here we were fortunate enough to
collect rare specimens which are still awaiting

identification in our laboratory. The same:

evening at 5 p.m. we left for Pamban, and from
there, after bidding a farewel to Sri Radha-
knehnn Nair, with heavy hearts, we left for

dootor wfm . was usxlable only at

ﬁa&rasr by Dhanusﬁkodl passenger in the

sunny evnnmg of the 26th September we
reached Madras Egmore Station quite safe,
Thus the tour of the Natural Science
Department of college was indeed a grand
success—how can it be otherwise when the
farsighted Prof. Rao himself-took up the lead ?
He is really unmatching in arranging such
tours and no mishaps dared come across us,
for even the minutest details of the tour were
dealt with charaocteristically.

Twentieth -century had made tremendous

strides in the advancement of science. One
such is Natural Science. This deals with
Animal and Plant Kingdoms. It is not

‘confined to the class room only. The study

of natural-science is not complete unless we
study the animals and plants in their natural
environments. So ¢ Zoological Study Tours
play an important role in this direction and it

_is they that actualise the theoretical zoology

taught in the class-room. Apart from that
such tours not only permit us to study the
lower forms of animals but also the higher
forms of animals including man. They give
us a training as how to move -and adjust
ourselves in the society. It is impossible to
study a human the being from a distance as
Campbell said—

“T’is distance lends enchantment to the view,
And robes the mountain in its azure hue.”’_

And finally, the tours relieve the bored
heatts of the pent up city dwellers.
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‘Parental Care in Fishes

by

P. Axcamutru, III B.Sc., Bravom VI 2

Parental care i3 the care taken by the
parents of their young ones till they lead an
-independent life. This is very common
_among mammals. We come across a primitive
- type of parental care among some inverte-
brates where the parents hide their eggs under
stones and weeds to ensure safety till the
young ones come out. Parental care iz met
with among fishes also. Here the parents
construct nests or carry the eggs in the
specialised parts of their body. Both the
parents, generally the males take care of
the eggs during development.

The Pretty little Darters (Zthiostominae)
are common fresh water forms of North-
America, assemble during the spawning season
and the males nest in sands. The females
- spawn their eggs in the nest which are
 fertilized by the males which take care to hide

the eggs by means of some stones by which

they are protected from the enemies. This is

a primitive type of parental care. Fresh water

cat-fishes exhibit some improvements over the

former wherein pebbles are placed over the
pests. But both of them take mno further
" interest after it is done.

 The sun-fishes (Centrarchidae) sciop out
shallow and smooth nests leaving a layer of
fine sands-to which the zygotes adhere. Males
take care till the young ones are hatched out.

" The Cichlids scoop nests among aquatio vege-
tation and both the parents take care of the

~ eggs. Thick walled smooth nests are formed
by Hbeterotis which is an African form.

- Gymmarchus, an African form, constructs -

floating nests with two doorways. The
entrance is placed below water while the
 exitis above the water. The mud-fishes
( Protopterus) construct nests of weeds and the
~ males alone takes part in nesting and in
:"'i*‘_tproteoting the eggs. It keeps a current of

ol

lung-fish of South America, constracts &
burrow—like nest about three to five feef in
length in'swamps. The fartilized eggs placed
at the blind end of the nest are guarded by
the malelwhich breathes with the help of the
blood-red filaments and aerates the water in
the nest. d4mia, a common Bow-fin fish con=-
structs crude circular nests among the agnatie
herbs and guards the way to the nest till the
young ones are hatched-out. Even the young
ones hatched out are taken care of by the

’ Ee
water to bathe the eggs. Lepidosiren,a comms

male carefully. Both the parents of cat-fishes .

take part in parental care.

Gasterosteus, commonly known as_ stickle-
~back, builds nest of weeds. The mhale is
responsible for nesting which takes place before
courtship with its mate, the female. The
male directs the mate through the front door,
who lays her eggs in the nest. The male
coming behind her way fertilize the eggs and

this is done with many mates till sufficient

quantity of ecgs are fertilized. It makes sure

of the stability and strength of the nest.
A current of water is produced by the male fo
bathe the fertilized eggs. Care increases with
the hatching out of young oues from the eggs.’

The male takes care of them till they are able

to lead an efflcient independent life.

Betta, a common fighting-fish builds an

unusual nest by blowing air bubbles with a
sticky mucus which forms a floating nest.
The male holds the fertilized eggs by its mouth
and places them below the nest, after giving
a mucus coating. It replaces the sinking
larvae. In the case of paradise-fish (Macro-
podus) & chinese form, both parents take care
of young ones. : >

Bitterling, a small cyprinid shows a

remarkable parental care. The female spawns
the eggs into the valves of a fresh water

~ DBulletin, Vol. IX, Nos. 44-45.
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attached to the body of the adults
elopment occurs.

of the Cicblids préteob their eggs by

san coast, the male alone takes part in_
al eare.

t-fish present in Brazil in South Americs,
, with the eggs and proteots till they are
ed out. :

- The common Sand-glory (Gobius s
f England, ehooseg a suitable shell and turns
‘the concave sh facing upwards which
‘wblaa a chamber. This male then con-
Wk a smooth nest with sand grains by
~ means of its tail. The male lomp-sucker
= @Wurya) excels all the fishes in parental
_eare. For weeks and even mouths it stays in
- the nest aerating the water at intervals, It
defends the nest from intruders whether big

e case the
1 on seeing the eg@ parents roll the eggs into a ball, which, one of
alves of the mussel. Later the ¢hom guards while the other feeds the former.

It does not even care to takes<

: “ Knowledge comes by eyes always open and working
hands ; and there is no knowledge that is not Power. Do
valiantly, and hope confidently and wait patiently.”

e Sggp ; ﬁ_aé‘-heit "o-r disturbed
In the case of Butter-fish (Pholis) both

The male cf Kurtus, an Indo-Pacific form
possesses a knob-like stracture on the ‘head,
and the eggs are coiled and bound arouid it
by means of a string. Arius produces large

(T 3n Shaip mouth. The female eggs whicli are carried out by the male in its
e vomh affer $ho hs@ehing of the \outh till they are hatched. -The males of
e T_he oﬁ.'spring are guarded hy Pipe-fish (Synynathus) have a broad pough'
pat.‘nbs s swnm.fning. In the case of beneath the tail which opens at its front end ;.
ne cat-fish (Ariidae), common along during copulation the egga pass ioto the pouch i

which serves as a nursery for the yoang ones.
‘Tne young ones swim ndar the male and when-

for its ‘“"i.‘”’l and prefers to pass away oor janger is near, they return to the pouches
or than leaving the nest. The fresh water ¢, ,foty.  But this is absent in the case of

[ippocampus, the sea-horss, whose when
on.e the voung ones came out of the pouch

i ﬂ,j.gt{e& canpoot enter it again a3 it is closed. Bub
Wi <~="1n this case the young ones are nourished for

a long time in the pouch by the male till they
become capable of living independently.

Thus we come across many interesting types
of parental care among the fishes. A gradual
improvement in the process of parental care
from primitive {type to more interesting,
admirabl eand advanced  types has been
noticed iu fishes. This gives a clue to ¢ |
evolution of parental cars among the
vertebrates.

—dJereony Taylor.

136



	Copy_of_0000_1
	Copy_of_0001_1
	Copy_of_0002_0
	Copy_of_0002_1
	Copy_of_0003_0
	Copy_of_0003_1
	Copy_of_0004_0
	Copy_of_0004_1
	Copy_of_0005_0
	Copy_of_0005_1
	Copy_of_0006_0
	Copy_of_0006_1
	Copy_of_0007_0
	Copy_of_0007_1
	Copy_of_0008_0
	Copy_of_0008_1
	Copy_of_0009_0
	Copy_of_0009_1
	Copy_of_0010_0
	Copy_of_0010_1
	Copy_of_0011_0
	Copy_of_0011_1
	Copy_of_0012_0
	Copy_of_0012_1
	Copy_of_0013_0
	Copy_of_0013_1
	Copy_of_0014_0
	Copy_of_0014_1
	Copy_of_0015_0
	Copy_of_0015_1
	Copy_of_0016_0
	Copy_of_0016_1
	Copy_of_0017_0
	Copy_of_0017_1
	Copy_of_0018_0
	Copy_of_0018_1
	Copy_of_0019_0
	Copy_of_0019_1
	Copy_of_0020_0
	Copy_of_0020_1
	Copy_of_0021_0
	Copy_of_0021_1
	Copy_of_0022_0
	Copy_of_0022_1
	Copy_of_0023_0
	Copy_of_0023_1
	Copy_of_0024_0
	Copy_of_0024_1
	Copy_of_0025_0
	Copy_of_0025_1
	Copy_of_0026_0
	Copy_of_0026_1
	Copy_of_0027_0
	Copy_of_0027_1
	Copy_of_0028_0
	Copy_of_0028_1
	Copy_of_0029_0
	Copy_of_0029_1
	Copy_of_0030_0
	Copy_of_0030_1
	Copy_of_0031_0
	Copy_of_0031_1
	Copy_of_0032_0
	Copy_of_0032_1
	Copy_of_0033_0
	Copy_of_0033_1
	Copy_of_0034_0
	Copy_of_0034_1
	Copy_of_0035_0
	Copy_of_0035_1
	Copy_of_0036_0
	Copy_of_0037_1
	Copy_of_0038_0
	Copy_of_0038_1
	Copy_of_0039_0
	Copy_of_0040_1
	Copy_of_0041_0
	Copy_of_0041_1
	Copy_of_0042_0
	Copy_of_0042_1
	Copy_of_0043_0
	Copy_of_0043_1
	Copy_of_0044_0
	Copy_of_0044_1
	Copy_of_0045_0
	Copy_of_0045_1
	Copy_of_0046_0
	Copy_of_0046_1
	Copy_of_0047_0
	Copy_of_0047_1
	Copy_of_0048_0
	Copy_of_0048_1
	Copy_of_0049_0
	Copy_of_0049_1
	Copy_of_0050_0
	Copy_of_0050_1
	Copy_of_0051_0
	Copy_of_0051_1
	Copy_of_0052_0
	Copy_of_0052_1
	Copy_of_0053_0
	Copy_of_0053_1
	Copy_of_0054_0
	Copy_of_0054_1
	Copy_of_0055_0
	Copy_of_0055_1
	Copy_of_0056_0
	Copy_of_0056_1
	Copy_of_0057_0
	Copy_of_0057_1
	Copy_of_0058_0
	Copy_of_0058_1
	Copy_of_0059_0
	Copy_of_0059_1
	Copy_of_0060_0
	Copy_of_0060_1
	Copy_of_0061_0
	Copy_of_0061_1
	Copy_of_0062_0
	Copy_of_0062_1
	Copy_of_0063_0
	Copy_of_0063_1
	Copy_of_0064_0
	Copy_of_0064_1
	Copy_of_0065_0
	Copy_of_0065_1
	Copy_of_0066_0
	Copy_of_0066_1
	Copy_of_0067_0
	Copy_of_0067_1
	Copy_of_0068_0
	Copy_of_0068_1
	Copy_of_0069_0
	Copy_of_0069_1
	Copy_of_0070_0
	Copy_of_0070_1
	Copy_of_0071_0
	Copy_of_0071_1
	Copy_of_0072_0
	Copy_of_0072_1
	Copy_of_0073_0
	Copy_of_0073_1
	Copy_of_0074_0
	Copy_of_0074_1
	Copy_of_0075_0
	Copy_of_0075_1
	Copy_of_0076_0

