


This large factory for Associated Bearing
Company Limited, manufacturers of SKF
bearings, was constructed in a record time of
18 months-in precast reinforced concrete.
Large column free working space was achieved
by using high strength controlled concrete.
The roof consists of reinforced foam concrete
slabs to lighten dead loads and improve ther-
mal insulation.
A special feature was the design and fabri-

cation by ECC of cranes and gantries parti-
cularly suited for the project.
Executing this and many such jobs well

within the schedule _time has earned ECC a
reputation for speed and excellence in the field
of civil engineering contracting-a reputation
spelt out in the design and construction of the
Modular Laboratory at Trombay, the Weaving
Shed for Madurai Mills at Ambasamudram,
Indian Overseas Bank building at Madras and
so on.
For Associated Bearing Company Limited,

ECC also constructed overhead water reser-
voir, sewage treatment plan-t, cooling tower,
concrete roads, and other structures_

ENGINEERING. CONSTRUCTION
CORPORATION LIMITED

a wholly owned subsidiary of Larsen & Toubro Limited



Iam twenty.
.,

8

Born in free India,. I have breathed .
freedom since birth. .I have watched
in breathless wonder the growth of
the Nation, despite stresses
and strains. I am aware of
the challenge that faces the Nation-
building anew in the face of odds.

But -I am also
aware that my country has a great .
tra'dition; rich and resilient. '
I~mproud that today we ,Pfl,lduce-
jet planes and co~p~ters; twenty
years ago we were dependent
on imports even for pins and blades!

It is the Youth of today tbat
win shape the future of this
Nation, now pulsating. with
energy. I am confident.

~".,.,,"... -
FREEjJ",OM

Confidence I build~-the nation

.67/1~O
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MASSEY~FERGUSON

Her.e is the Massey,Ferguson 1035 Tractor.

More farmers in India prefer

tre Massey-Ferguson 1035 to any other tractor.

'Why? Because it gives greater output,

greater economy and greater

'versatility than any other tractor.

It is the only tractor with the world-famous

Ferguson System.

; The Massey-Ferguson 1035 tractor and

im~lements are backed by the largest deale.r,

netw~rk in the country fully equipped to provide

the'most comprehensive after-sales service.

*T.A.~E
Tractors and' Farm Equipment Limited

Madras
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At the Neyveli Lignite! Project, a complex of 1500 mm wide Dunlop

cc:>nveyorbelts will carry an enormous 4,700 tonnes of overburden per

hour ,'at a belt speed of 240 metre p~r minute. Operating On
shiftable conveyors and handling lumpy and abrasive overburden,
these belts-widest in India-cut, both transport cost and til1}e.

•.ace againsl lime:
I~clia'5 widesl conveyor
bells, by Dunlop, move
.700 lon-,es/:pe•.h~u•.

~DUNUIP INDIA
-keeping pace with India's Industries'
- t.., f •• t .• .•. ~

tPkt." .' C_. • • • .", • • -, '. i

Again, in the special field of mining, PVC fire resistant and anti-static

belting which reduces the risk of underground fireS, w~sfirstJ:" ,'~'~ ; j" .; .i.'; •• :-: ~ ~ );'..

;,;'snufacturedinlndiaby,Dlinlop:. Other important industrial products t; j I,::' i,;...:Zl;: ..

made ;by:Qunlop'lndia;"a!~ y,ee l:>,eltsand Transmission belting
,~ I Jor poweh~ransmissiol"l.in ;all typ~,s of industry, and.a wide variety

':, i:',;of'industrialhoses'and-adheshies.' ,~1.,';'~r;t._
• --*' i ~

~ J co - , :'~: I .~t~. -'0 t ~ •

Wherever India's 'engineers and workers are racing
against time, Dunl~p pr6du'cts 'heip in some way or other.,. .. ,. ..- -

giving the powecrand speed to' fuifil target oli schedule.~ . .., ~
, ~ ,- ....•



electronic
inst ru ments /eq uipment/ syste ms
for'
educationjresearch/i ndustry

.• oscilloscopes
• electronic switch
• voltage calibrator
• thomson's crt apparatus for elm
• regulated dc power supplies
• transistorised power supplies
• dcamplifiers
• chopper stabilised amplifiers
• decade amplifiers
• electrometer amplifiers
• wide band millivoltmeters
• vacuum tube voltmeters
• audio generators
• beat frequency oscillato.rs
• audio frequency meters
• capacitance meters
• signal tracers
• transistor analysers
• minisonic cleaners
(uses magnetostrictive transducers)

• strain measuring bridges
• variable dc power packs'
• liquid level controls
• automatic lighting controls
• electronic timers
• high speed batch c~unters

P.O. BOX 3602, BOMBAY 4.BR.
Tel: 352297

GUARANTEED
REPAIRS TO

/

ELECTRqNIC, OPTICAL
. &:

. ()PTO-ELECTRONIC
INSTRUMENTS,

.EQUIP-MENT
&:

SYSTEMS

PROPOSED ,PRODUCTS
• digital voltmeters .
• transistorisedpH m~ters
• impact grinders (ultrasonic)
• cardioscopes
• neurofork
• pacemake.rs .
,. fibrillators
• defibrillators

COMPONENT DIVISION FOR

*.CONNECTORS-COAXIAL &: MULTIWAY * TERMINALS * SWITc:HES* RELAYS-PO TYPE,. INDUSTRIAL TYPES &: MINIATURE TYPES
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"When nuclear energy has been successfully applied "for power
production, say a couple of decades from now, India will not have to
look abroad for its experts but will find them ready at hand."

-Dr. Bhabha (March 12, 1944)



Photograph: T.S. Nagarajan

"Even at the risk
of faliure, we
must experiment with
our resources"



Industry.Nineteenth Century

There is a Totality about it.Age.

with

You can't have Twentieth Century Atomic Energy

It is a New

DR Vikram Sarabhai, Chairman
. of the Atomic Energy Commis-

sion, in an interview with Yojana,
spoke of the management challenge
in science institutions. He referred
to two apparently antagonistic
cultures, which, in fact, were com~
plementary.

"At one end of the spectrum,'"
he explained, "you have the ad~
ministrators, acting on past prece-
dents. They provide security and
continuity, impersonalised to the
extent that, if one person is substi-
tuted by another, everyone knows
how the successor will work in a
given set of circumstances. They
are the preservers. At the other
end, there are organisations. based
on research . and development,
involving individuals who act on
insights and hunches, non-confor-
mists questioning assumptions,
innovating and learning.

"The right thing to do is to
encourage the scientists in every
possible way, so that they, in turn,
will develop second generation
scientists. More importantly, we
should weave administrative prac-
tices around the scientists so that
decision making, even in adminis-
trative matters, is left with the
scientists. "

Dr S~rabhai mentioned the
underlying philosophy of the Max
Planck Institutes in Germany.
"That is", he said, .'they do not
build an' institute and then seek
out the suitable man but first pick
up an outstanding man and then
build an institute for him.'" " '

No Jarring Element
Dr. Bhabha, he pointed out,

used to say that if there are no
institutions to begin with and they
grow around men, the management
methods evolve harmoniously and

NEITHER MAGIC ...
"MANY people .use science or

technology as if it were a
new magic. Philosophy is

one thing, Jadu is another.

"In this nuclear age, there is no
place for a blind acceptance of the
'magic' power without understand.
ing the source of the power of
science. Modern science has
"brought out constraints", which
should be understood.

"It is like the man in a commu-
nity learning not to throw a stone
where he pleases, as he might have
done in a jungle. In" our time a
nation living in the nuclear world
has to accept a self, discipline; there
is no longer the freedom of settling
disputes through the use of force on
a grand scale; it has ceased to be
meaningful. "

... NOR FAIRY TALE
"THERE is this unhealthy trend

to reduce science literature
to some kind of fairy tale.

This is not how the temper of
science can.be fostered. The vital
thing ~s to sprea9 understanding of
the sCientific method which is even
more important than detailed factual
learning.

"It is in the measure of a
people's understanding of science
and technology that a. nation's
development will be judged. The
theory that a mere application of
technology contributes to growth
fails in practice. Technology must
be applied through understanding.

"A significant number of citizens
must understand the ways of modern
science and of the technology that
flows from it."

there will be little scope for the
jarring element.

Dr Sarabhai cited the example
of the Tata Institute where work
on microbiology was not started
until after 1962, though as early
as 1944Dr Bhabha had been urged
to set up l:). branch for biophysics.
Wpen he agreed to the idea in
1962, it was only because the right
man had been found; so, too, in
radio astronomy.

"Thus", Dr Sarabhai pointed
out, "institutions should grow on
the ability of groups to expand
fruitfully. "

If India's achievement in nu-
clear research and technology is
impressive, it owes not a little to
the special kind of organisation
that was created and to the scope
given for self-reliant growth. Dr.
Sarabhai said, "I see no reason
why we cannot do as well in other
fields as we have done in the so-
phisticated and complex area of
atomic science-in fertilisers, steel,
oil, petrochemicals. or, for that
matter, in most sectors of develop-
ment.

"Indian expertise, if not avail-
able readily or in full measure, can
be quickly built. Even at the risk
of failure we must experiment with
our own resources."
Asked about the returns to the

country of atomic research, Dr.
Sarabhai said, "You cannot mea-
sure these in terms of dividends'
alone. Not that a hard economic
return should not be expected; nor
is it that expenditure on science is
not an investment. It certainly is.
.But I think there are two things we
have to understand, the types of
return and the time in which they
occur."
There, certainly, was, in the

case of nuclear investment, an
immediate and substantial return.
"We have made a comparison in
the Gujarat area, the Madras region
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efficiency speaks
through ITI
intercommunication
system
ITI intercommunication
system ,is vital for quick
contacts between departments.
It gets you through
to any member of your
staff, in ali instant.
And that means increased
speed and efficiency,
ITI INTERCOMMUNICATION
SYSTEM SPEEDS UP JOBS
Today In offices, factories,
banks and hospitals ITI
Intercommunication systems
operate day and night to quicken
despatch, speed up movement
of materials, regulate Internal
transport and save valuable
man hours.
ITI manufactures a wide range
of Intercom'munlcation systems:
Duophones for two. way .
communication, 10.way
Intercoms, Private Automatic
Exchanges (PAX) with capacities
for 10, 25, 50, 100 and 600 lines.
SpecIal facilities like Priority
Service, Secretarial Service and
Key.Canlng can be provided'
with the PAXto suit your
particular requirements.
ITI will also undertake
tnstallatlon and offer up.to.date
complete service, after sales.
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INDIAN TELEPHONE
INDUSTRIES
LIMITED
BANGALORE I~



; "Institutions should grow on the
ability qf groups to expand
fruitfully."

"IF there was a fellow who. said
he wanted to learn in Chinese,

I would say all glory to him."
This answer to a question on

instruction medium gives a clue'
to Dr. Sarabhai's way of going
to the core of the matter. He said :

Ie
"I look upon a language as

a means to an end, not an end in
itself. If there was a fellow who
said that he wanted to learn in
Chinese I would say all glory to
him. I feel that it is our duty to
make available means of education
in languages which are prevalent in
the different areas: If a man wants
to learn in Gujarati it is the duty
of the State to make facilities avai-
lable for learning But if one wants
to learn iIi English he should also
be allowed to do so. The distinction
is between permissive and complJl-
sive systems." .
Q. Creating facilities for learn-

ing in different languages would
'involve investment.

A. I don't mind investment.
You should have positive incentives
rather than negative constraints.
In any event I don't think this is a
central issue on which we have to
break our heads and endanger
national unity.

and in Rajasthan," he said. ."Even
after devaluation, which has some .
what put up the costs of nuclear-
plants, the power from them will
be cheaper if one takes every factor'
into account. And in certain cases,
a combination of nuclear, thermal
and hydel power will give the least
cost solution." .

But there was also the intangible
and long-term aspect; and more
than that there was a certain com-
pulsion for a' country aspiring to
develop through the applicatio,ll of
modern science and technology,
just as the building of the railways
was an inevitability a hundred years
ago.

He explained that a new culture
was evolving, a culture "where
standards of efficiency, quality and
tolerances are most exacting."
Unless. a country had intimate
experience of the new type of dis-
cipline that this culture imposed, it
could not hope to be anywhere in
the race. "It is a new age. There
is a totality about it."

This totality would be reflected
in the kind of industrial. activity
developing around science. "You
cannot have 20th century atomic
energy with 19th century industry."

He said, "A nuclear' plant will
be a major breakthrough of a cer~
tain kind of industrial develop-
ment-fertilisers, aluminium, etc.
In the process, the overall cost of
fertilisers is very likely to go
down."

"Is our nuclear research a pres-
tige programme, as is made out by
some ?" we asked. . ' .
Creditable Achievement

Dr. Sarabhai replied. "It depends
on how one looks at it. Certainly
the achievement is creditable. It
makes you proud of what our men
have done. In that sense, it adds
to national self-respect and it has
become a prestige programme. But
this idea of prestige waSnot in any-
body's mind at all when the project
was launched. The only objective
was to help India's development." .

Dr. Sar~bh.aiwas not thinking
of a mad smkmg of money into a

thing merely because it was good to
have it whatever the economic
benefit. His idea was that a reason-
able share of national resources
should go into this kind of research
and experimentation.

That our nuclear research and
atomic power programmes will.
greatly help our. development is a
fact few can contest. The practical
benefits are immense; the intangible
benefits are lasting and considerable
and arise from the potential of
technological and industrial deve-
lopment.

LANGUAGE

Positive incentives
.rather than negative
constraints
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THIS IS CRAZY

"T'HE role of the teacher is more
crucial in science education
than books or just about any-

thing else. But the teacher, in
many instances, gets less' than a
clerk. This is crazy.

"At Ahmedabad we have statt-
ed a Group fOr the Improvement
of Science Education. Thi s Group
consists of teachers from schools,
colleges and research institutions
and some gifted students. They are
brought together by a personal
motivation to improve understand-
ing of science. Theyare ready to
question, innovate and share experi.
ences .

"There are not many interesting
books on science in India, parti-
cularly in the languages. But there
is nature around us which
can be observed and analysed. As
my friend Dr. Nag Chaudhuri wiII
tell you, the measurement of
physical features of people can be
good material for science educa-
tion."

Less than a Raman will do

," g'CIENCE journalism must be
." fostered. The journalist need

not be a Raman. but he must
have a continuing and not a casual
interest in science. In the U.S., I
have seen science journalists at all
kinds of scie~ce meetings even when
they were not reporting; Of course;
he must not yield to the temptation
of making a tale or, as they say,
build a story. There should not be
the magical' element in reporting
science or technology." .



A reactor in the making •

Here is the futurp of
Tndia, the India' of a
certain devotion of spirit,
of the search for truth
in science, of getting out
of the rut and the sfatic
cpnditions of the past.

- Jawaharlal Nehru

SPRINGBOARD fOR THE~BIG LEAP

Report:----
R'OSSCOTE KRISHNA PILLAI

Photographs:

T.S. NAGARAJAN

Sketches:

R. SARANGAN

YOJANA October 1, 1967 Page 10

RETURNING in mid-August from
a four-week tour of atomic

energy and related projects scatter-
ed over a wide area we were asked
how we felt.

We replied, "Our outstanding
impression is of the young scientists
at the various places we visited."

It is difficult not to be struck by
the enthusiasm and energy of the
growing band of young men who
are the core and cream of India's
science.

The visit to Kotah, Ahmeda-
bad, Taraput, Trombay, Kalpak-



, '

THE SELF-RELIANT ..GROWTH

The Kotahpower project

kam, Gauribidanur, Alwaye and
Thumba was .an escape as much
from the oppressive heat of Delhi's
July as from the creeping depres-
sion and weariness all round. It
was a weird world into which we
were stepping-weird in any cir-
cumstancebut th~ more so in
India's particular context. In these'
little clusters the men, mostly

I :Young, did not seem to know what
it was to despair-and this in our
land and at a time when. despairing
was so general and pervasive.

Not until we returned to the I
world to which we were used did
we feel the impact of this journey
into the '. unfamiliar regions of
striving and hope. We had in
tbose four weeks learnt to forget
what we had earlier learnt to
accept. For, in the "growing
science" which is the world of
Bbabha's men, nothing was beyond
striving and little beyond achieve-
ment.

We knew, of course, tbat great
things had. been done and done
very fast, but we certainly did not
bargain for this unrelieved hope
and confidence. Next to the Bha-
bha spell, this urge to achieve over-
whelmed us.. ) ~ . ;

This is j ~ststa:tinii.'~ f~ct:.':)~.nd:
if you are npt convinced look at
what they have done.. .; c :

They have designed and buiit
Apsara, India's first atomic reac-
tor, two years before China's first
reactor which was, designed and
built by the Soviet Union. It was
they who pitchforked India. into
the' select coterie of. tbefirst six
countries in the world producing
their own pure uranium fuel
for their reactors. They. built ,the
Plutonium plant, a feat of scienti,
fic acumen and engineering skill.
Electronics have been their forte;
a .huge variety of supersensitive
'electronic instruments and equip-
ment, including computers, have
come off their shelves. They blaze
new trails not only in the fields
of applied science but also in pure
science. Many distant mysteries

of the. upper atmosphere and .outer
space have been' unravell~d ' by
their probes. , They will 'm:;ike,their
own rockets and rocket propellants
fbr these studies.

I r .
In the near future-' they will

design" construct and fuel the 400-
mW Madras atomic pOwer'.station
at Kalpakkam. And so it was not
with unjustifiable ..pride' that Mr

, ,

~f),' ....
~ -~

H. N. Sethna, the suave, young
boss of the Bhabha AtomicRe-
search Centre, said "In atomic
research we' are n'ot uizderdeve-
loped."

India's shower of atomic succes-
ses has been no accidental fall-out.
It has been a saga of long, ardent,
painstaking devotion and pursuit
of one man and his pick of comra-
des. About twenty five years ago,
in the mind of young Bhabha, 'then
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33, ~and Professqr of Theoretical
Physics at the Indian Institute'of
Science, ~n idea was born. India.
s'hould have a scientific institution.,
"devoted. solely to fundamental:
research, especially in the' newest
branche!, of 'physics, -namely nu-
clear' physics' and high energy
physics."
} 'He visualised an iinmediate

use for such an institute "in that
it helps to train and develop, which
no other mental discipline can,
young men of high intellectual
calibre in a society into people who
can think about and analyse prob-
lems with a freshness of outlook
and originality which is not gene-
rally found." And so on August
19,1943 Dr Bhabha wrote to Mr
J.R.D. Tata seeking his initiative
in setting up such an institute.



'.'In Nuclear Research We Are
A year later: March 12, 1944.

Dt Bhabha wrote, to the Tata
Trust, looking ahead, twenty

. years hence what, India would be
in the world of nuclear achieve-
ment. That was more than a year
before the first atomic bomb was
exploded over Hiroshima and before
nuclear physics had become what
might be called 'the bandwagon' of
science.

Fringe of Science
Indian atomics grew out of

Bhabha's hand, and the Tata Insti-
tu te of Fundamental Research was
its nursery. The Institute picked
tens and hundreds of brilliant
young men and grew them into
outstanding leaders of science
"through" a successive process of
filtering" as Prof M.G.K. Menon,
the bearded, handsome Director of
the Institute, put it to me. From
this centre of fundamental research
in "the external fringes of science"
branched off the Atomic Energy.
Establishment at Trombay. now
known as the Bhabha Atomic
Research Centre (RA.R.C.), the
largest science establish~ent. in
India with about 1,800. SCIentIsts,
and engine~rs and about 2,500
iechniqians.

The Bhabha Research Centre's
Physics Division and the Electro~
nics Division, the strongest re-
search and development group

in electronics in India, had
their origin at the Tata Institute.
There is interchange of scientific
personnel between the Tata Insti-
tute and the B.A.R.C. and allied
institutions-from pure to applied
research and engineering, and back
to pure research. thereby keeping
afresh the spirit, of enquiry. Thus
in the course of two "decades,on .
the strong base which Dr Bhabha
laid has risen the superstructure of
India's nuclear science, a symbol
of self-reliance.

Orderly Evolution
From the Tata Institute through

Trombay to the three atomic power

stations-Tarapur, Rana Pratap
Sagar and Kalpakkam-has been
an orderly evolution of India's
atomic energy programme wedded
to a twin objective of harnes~ing
the energy as a source of electricity
and of producing radioactive iso-
topes for use in agriculture,
industry, bio,logy and medicine.

How do we compare in the
nuclear field with the 'advanced'
countries? Before India started
on her research programme in. a
big way, there were three nuclear
powers: the U.S.A., the u.K. and
the U.SS R. They had made the
bomb and none other. Spectacular
as their success had been, progress
in peaceful uses' of nuclear energy
was so meagre that only last year
Prof. Ed~ard Teller, father of
U S.A.'s H-Bomb, wrote in the
Bulletin of the Atomic Scientists
that in his own country "nuclear
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explosives have been. developed "
with some success for military
applications, but the challenging
and hopeful field of peaceful appli-
cations was neglected up to the
year 1957. Since that. time some
progress has been made, but we are
not moving at a sufficient speed."

In the U.K. there was emphasis
on nuclear power and on produc-
tion of isotopes. She was the first
to build a nuclear power station at
Calder Hall in 1956. Yet, Sir
William Penney, Chairman of the

\ U.K. Atomic Energy Authority,
said four months ago:' "Nuclear
power is still in its early stages of
deve~opment."

The first three nuclear powers-
the U.S.A., the U.S.S.R. and the
U.K.-provide a frame of compari-
son as well as contrast with India.
To these, in recent years, has been
added China, whose successes have
led to some animation in India.
China, like India, is an Asian
country; and a hostile neighbour
besides. Comparison is, therefore,
a natural temptation.

Speed of Progress
Between the older nuclear "PO-

wers and the emerging ones on -the
one side and India on the other, the
difference is obvious. They have
the bomb; we haven't. This says
little. Indian nuclear advance had
been determined from the start by
a voluntary discipline not to make
the'bo~b. Yet it lias been widely
recogmsed for long that India could
make one if she wanted. When
the plutonium plant was built,
many abroad were taken aback
by the speed of India's nuclear
advance. There was'" even some
fear in other countries, so that
Jawaharlal Nehru had to affirm
again India's steadfast purpose.

.vo this progress .Dr Bhabha
modestly referred in a tribute to
Nehru in June 1964. "Under his
guidance," he said, "Indian atomic
ene~gyprogramme has to. this day
no military component, wher~as it
could easily have had a sizeable one."



Nat. Underdevelbtjed~~:;'
The bomb, certainly, is not a

measure of a country's nuclear
achievement or potential. What
then is? And where do we base
our claim to pre-eminence in this
field?

The answer has been obvious to
the rest of the world, and is obvious
even to those in this country who
would swear by the bomb. For one
thing, thanks to Dr Bhabha's ini-
tiative, energy and example, a very
large number of men, whom I would
call 'Bhabha boys', have. grown to
acquire mastery over the theory
and practice of nuclear physics.
We did not allow our self-reliance.

to shackle our manoeuvrability; on
the other hand, knowing that we
could do what others had already
done, we just decided, as part of
normal exchange of knowledge and
experience, to profit from others
only to the extent of speeding up
our progress.

Important Distincti on

The distinction is important,
because it emphasises our own
advance. We are already poised
for a breakthrough in the harness-
ing of the atom for a big progra-
mme of peaceful use. This implies
everything-from fundamental re-
search to applied technology. In
isotopes, India is making good
progress.

says

H.N. Sethna

The impressive advance .in
nuclear research and technology,
the speed with which "Wereached
the stage of plutonium separation
and the pioneering work in isotopes
speak their story. Re~olute self-
reliance adds to the ment of perfor-
mance. That, despite evident
capacity, we have consciously

denied ourselves the prestige'1;"of .a"'"
bomb lends a distinctiveness to our;
nuclear advance.

Limited Resources
There is, however, one circum-

stance which has not been and
cannot be sufficiently emphasised.
This is the ratio between resources
and achievement. While Dr
Bhabha's enthusiasm and Nehru's
support had assured a modest share
of national resources for nuclear
development, it was necessarily
meagre.

India's nuclear progress has
been made in an environment of
relative technological and' indus-
trial backwardness; and within the
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limitation of resources. The pro-
gress has been such as to enthuse
the men of Trombay, Dr R.
Ramanna, the Director of its Phy- i
sics Division, for instance, to say
that we don't have to depend on
others "for either designing, build-
ing or working any of our future
reactors or related installations."

Atomic power is a real symbol
of the modern world which, Janus-
like, faces two ways, the way of
vast destruction and annihilation
and the way of great speed in cons-
truction and progress.

So far as we are concerned, we
are determined' not to go in for
making atom bombs and the like.
But we are equally determined
not to be left behind in the
advance in the use of this new
power.

•
The work the Atomic Energy

Department has done and Is doing
is to pick out young, able scientists
and to provide them the requisite
training and experience. In this
way the Department has built up a
very fine set of young scientists. In
fact, I remember that some eminent
foreign scientists have referred to
this. When they go to. Trombay,
one of the remarks they make
almost invariably is about the young
men in the Atomic Energy De part-
ment occupying very responsible
positions. ., wish in other depart-
ments of our activity also we couid
have young men in similar positions.

JAWAHARLAL NEHRU



The Story Begins at the Tata Institute
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THE
HOUSE

THAT
BHABHA
BUILT

HOW did India reach the van-
guard of the world's nuclear

achievement?
The clue to this success is to

be found iIi that memorable letter
of Dr. Bhabha to the Tata Trust
in March 1944. Thus was born
one of India's foremost institu-
tions-the Tata Institute of Funda-
mental Research, the cradle of
India's growing science. Here was
pioneering work done, and like all
pioneers, the men of the Institute
built confidence upon confidence.
Here was mad adventure, a sense
of doing, of outpacing others and
of remaining at the top. This pro-
cess itself generates new energies
and enthusiasms. which Dr.
Ramanna, in his modest language,
explained thus: "In the process,
we have provided ourselves with a
strong base for research in various
branches of the fundamental
sciences such as physics, chemistry,
physical metallurgy. electronics and
biology."

Dr. Ramanna himself came

from the Tata Institute, as indeed
most of the key men in India's nu-
clear programme. If one were to
tell the fasci nating story of pro-
.gress in nuclear development, one
would have to start from the Tata
]nstitute, which has been deser-
vedly recognised as the National
Centre of Advanced Study and
Fundamental Research in Nuclear
Science and Mathematics.

The Institute is a monument'to
Dr. Bhabha's sense of setting.
The building rises in lonely splend-
our on the shores of the sea whose
waters wash the campus. Func-
tionally efficient and delightfully
designed, it houses not the labo-
ratories alone but selected works of
art, some two hundred paintings
among them.

The Institute, founded in June
1945, has been in existence for 22
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FOUNDATION OF NUCLEAR EDIFICE

years. We learnt from Professor
M. G. K. Menon, the present
Director of the Institute, that the
total expenditure over this period
has been of the order of twelve
crores of rupees. This is not a
large expenditure by any standards
in the world for what one has got
in return. "And about half of
this is there in the form of capital
assets", he added. Professor
Menon, evidently, has acquired
some of Dr. Bhabha's assurance
and pride, of public relations.
Inviting us to "see whatever you
want" and "to go wherever you
want to go in the Institute", he
said, "you can talk to any scientist
or technician you want, ask them
any questions you like. You make
your own assessment and publish
it."

Most of the scientists are
below 40. Their concern primarily
is with fundamental research on
the behaviour and structure
of the physical w'orld. The deli-
cate and sophisticated instruments
are mostly made at the Institute.
Some of them one comes across
in India only at the Institute:
for example. the largest multiplate
cloud chamber in the world
for studying cosmic ray pheno-
mena, the biggest electronic com-
puter in India, operated and main-
tained entirely by the Institute's
staff and available as a national
facility, the first' electronic digital
computer built in India, 'TIFRAC',
an 'on-line' computer designed
completely and under fabrication
in the Institute and a 3.5 MeV
electron linear accelerator built in
the Institute.

Among the scientists we saw
were Dr. 'M.N. Joshi, whOworked
for four years in the Paris Obser-
vatory, and Mr. N.V.G. Sharma
who was a student at Leiaen Uni-
versity at the Hague .. Here' is their
testimony: "As far as the -scope
for work and facilities are con-
cerned, we are 'happy. This Ins-

titute is as good as any in Europe.
Red tape has no place here."
. "We are designing and cons-

tructing one of the largest radio-
telescopes in the world and what
you see here is p~rt of that
activity", said Dr. G. Swarup (38),
Associate Professor in Radioastro-
nomy. "It wiUbe of huge size,
500 metres long and about 35 metres
wide. We expect to finish it by
October 1968. All the structural,
mechanical and electronic parts
of the telescope as well as its
design is indigenous."

The Institute has been studying
radio emission from the sun for a
few years now. (An ordinary opti-
cal telescope catches light rays from
the sun and the distant stars whilst
a radio telescope catches radio
waves emitted by these objects.)

With the help of a high-resolu-
tion solar radio interferometer-a
kind of radio telescope-consisting
of 32 parabolic (curved) dishes, ins-
talled over two years ago at Kalyan,
near Bombay, the radioastronomers
of the Tata Institute have been study-
ing radio waves from the "sun. "This
instrument is not sensitive enough
to study the radio waves from distant
stars", said Dr. Swarup. "We know
from a study of rlldiowaves that
violent events have taken place in
the ste11ar world. We are building
the giant radiotelescope with a
very large gathering power to
study such phenomena which are
of great astro-physical inte'rest."

This radio telescope wiUbe ins-
taIled on the north-south slope of
a hiU near Ootacamund in South
India whose axis is paraIlel to the
earth's axis of rotation. - "We
found only in Ooty a few hills
which have such slopes."

Has this kind of research any
application? "Well, _immediately,
no", said Dr. Swarup.. "But there
are several important offshoots of
this work. We are designing sophis-
ticated electronic instruments such
as extremely sensitive receivers.
A man who had gained ex-
perience - in this line by working
with us a few years resigned and
opened _ his own workshop. We
like that to happen. It is good,

YOJANA October 1, 1967 Page 15

although it may be a temporary
loss for us."

The Tata Institute has impres-
sively contributed to the study of
cosmic rays. Particles in cosmic rays
have energies up to a biUion bil-
lion electron volts and more. The
Institute developed a method for
the first time in the world of using
stripped emulsion stacks and, as
a result, discovered a particle
called the negative K meson, a nega-
tively charged particle of a mass
thousand times that of the electron.

To study cosmic ray pheno-
mena at 30,000 metres and above,

Prof. M.G.K. Menon, Director, Tata
Institute of Fundamental Research

huge plastic balloons carrying
special equipment have to be flown.
The Tata Institute has an inter-
nationally .recognised Ba1100n
Flight Grpup to carry. out this
programme.

Ordinary polyethelene becomes
brittle and splinters like glass at low
temperatures found at great heights
over the equatorial atmosphere.
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Sole Distributors:

VOLTAS LIMITED
Agro.lndustrial Prod!lC1sD'ivWoo [)

Bombay. Calcutta. Madras. "
New Delhi. Bangalore. Lucknow.
Cochin • Nagpur •.Ahmedabed

. Secunderabad. Patna • Jarpal'
Bhopal. Chandigarh. Raodaf.
Jamshedpur • 1.
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,GJIl1)
I H-ONESOURCE OFSUPPLY FOR
ALl.MODERN FARM EQUIPMENT

IH manufactures machines for every job on the farm--,.
be it ploughing, sowing, mowing, picking, threshing, bal-
ing. You C!=lnchoose a machine from the comprehensive
range of tractor-mounted, trailed-behind.a-crawler or
self. propelled IH farm equipment. The IH range includ~s
tractors, combines, corn pickers, cotton pickers, cotton
strippers, mowers, hay conditioners, balers, farm loaders,
manure spreaders, scrapers, win-drowers and many,
many more.
With its magnificent record ofproducirig over 4 million
tractors, IH offets the finest value today in modern farm
equipment manufactured. in the U.S.A., the U.K., Aust.
ralia, France, West Germany, Canada and Sweden. The
equipment manufactured in India itself Is the 35 h.p.

.' 8-275 tractor and matched implements. The entire range
of IH farm equipment is backed in India by Voltas un.
matched after.sales servic~.
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They Scan the Skies, Delve into the. Seas.

. ,,

matics? Nothing much, ex-
cept that all these belong to' "the
fringe of science." The philosophy
in the building up of these different
branches has been "to pick up an
outstanding man and then build an
institute for him."

The School of Mathematics is
internationally known. 'The sub-
ject is such that, as Prof. K.G.
Ramanathan and his associates
explained, "No work is done here
with a view to application." Not
that practical value is rejected, but
it is not the purpose. "It is an
intellectual pursuit like music.'~
The Professor tho'ught this expla~
nation should be sufficient. .

Sole Manufacturer of
all types .f Telecommunication Cables

A Public Sector Undertaking

(Ministry of Industrial. Development &
Company Affairs) .

Hindustan Cables Limited

.. .

Impressive Study of Cosmic .
Phenomena

Range of Products :

Dry Core Paper Insulated ,Local Exchange &
Junction Cables ranging from 10 pair size to 1200

pair size

Large & Small Tube Coaxial Cables for Multi-
channel Long distance Telephones &. Telegraph

Cominunicat.ion

Varieties of Plast.ic Cables & Wires for Telecom.-
municationpurposes for indoor and outdoor use.

A Philosophy for Men

In pure research the subjects or'
investigation did not seem to have
any apparent relation to one an-
other. What have radioastronomy
and cosm.ic ray studies to do with
the structure .of the nucleus,
molecular biology or pure' mathe-

cosmiQ ray-produced radioisotopes
out of which 10 have been detected
by us," said Profossor D. Lal of the
Geophysics Group. Dr. Lal, at 38,
is one of the oldest members of the .
Institute. He seemed as much at
home with explaining to a layman
as with his isotopes. /

Broad Spectrum

Prof. Menon and his group have
evolved a special kind of polyethylene
film mixed with fine carbon powder
which can survive these tempera-
tures. Balloons made of this plastic,
of a 100,000 cubic metres in volume,
have been used for high altitude
studies both in India and abroad.
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Fundamental investigations on
cosmic rays provide a broad spec-
trum of study of the physical
world. Scannirig the skies and
delving into the seas have to go
side by side. To explain:

Cosmic rays from outer space
enter the top of the atmosphere
and collide with atoms there. The
result is the transformation of many.
naturally occurring elements into
their radioactive 'step-brothers'
called isotopes .. Thus we have
natural carbon-12 and radioactive
carbon-14, produced. by . cosmic
rays.

Most of these isotopes do not
live long; some, of course, do, but
not for ever. While Phosphorus-33
has a 'half-life' of 25 .days and
Sulphur -35 of 87 days, Carbon-14
lives for 5,730 years and Beryllium
10 for 2.5 million years. These iso-
topes produced by cosmic ray col-
lision are present in the atmosphere
and are washed down by rain and
snow. Thus they reach the waters
of the ocean and get embedded in
the sediment at the ocean bottom.
By analysing the isotope content, es-
pecially of those like beryllium in
the sediment we can get a record
of all the geological events that
occurred thousands of years ago.
The isotopes also help in studying
our environment-to find out how
much mixing of water takes place in
the oceans and how quickly; how
much of ground water is there at
a particular place and how old ; the
nature and amount of atmospheric
circulation; where the monsoon
wind comes from and so on.
. .Till a dozen years ago only two
radioisotope~ were known. in na-
ture, one of carbon and the other . ,
of hydrogen called tritium. "We:: ~;.'.,.. l~ :,~ ',': .•. ,_ . " "\ '; ;., .;', ~:,,'
know today about two dozen ,.;'5<,'~ " ': ::_,.;:, :i >,~.".; .•(~.
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T~e
Beneficent
Atom

The CIRUS Reactor which, besides helping in several
studies, produces a wide range of radioisotopes
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, ,. Fr6m,the'eleG:'tr~nics:ahdphysics ,groups of the Tata
lnstiWt,ehas grown ~he giant,complex .at Trombay now
known as the Bhabha Atomic Research Centre devoted
to' peace. ': :'; .
" , ' ,Here -at the Centre are housed the -research reactors-'
Apsara,'~Cirusand Zerlina-the Uranium and Plutonium
: plants, the Fuel 'Element Fabrication Fa~mty, the Isotope,
,Divis-~onarid the sprawling Ele~tronics Division.

J ••

",-. , ""

~,'"Here' is :Apsara~',' 'bu'r_ 'gl,1ide'
told us. - The' --mst -milestone' in
India's journey into th~ atomic
age. Apsara lWhat a name to be;

The B. A. R. Co' like - the Tata
, Instiitite has the Bhibha touch .all
over~in the settini, 'location, its
layout, ' its' struct,ure and even "in
fhe, ',hundreds of' machines and,
instruments: Unlike'the Tata Ins-ti-
tute which is ,in the verY'centre
of Bomoay, the B:A.R.C. is securely
24 'kilometers away -from th~ city's
mad rush. Around it are, tiny.
hillocks, gr~en and elegant.,- The
sea 'is here too as at the Institute:
ButJor ,the regulations, ster.n ~nd;
austere, it 'could ,qe anideaJ, picnic
spot. '
r The-Atomic, Energy Establish-

,ment at. Trombay .(now H.A.R.C.)
was' born in i954 'with Dr Bhabha
as its Dinictor. Dr Bhabba -keenly
felt, the need-_tobring together' ata
common centre the increasing acti;'
vities in the 'manifold disciplines
of science, rehltiilg to' - atomiC
energy, that were being actively
pursued in the already qverworked
Tata Institute and' other labora-

- tories in Bombay-;, The' Centre,
dominated by the ,much photo-
graphed dome of the Cirus
reactor, is a:inonument to the fore-
sight, organising~'-genius, energy
and sense of assurance of its
founder and. father. ,-, ..

i .'

, )

" ~., ."." . , . .',

c", 'Apsara's, significance',' is that
i!,', im~ediately"put India in the:
vanguard of wotldn.uclear r~Searc,h:
This. was a'big shot, in' ,the; aqn
of Indian' atomic ..science: ,and its
pioneers.- t • . '. i i

There are several 'types of
reactors. Apsara' is :one" of, the
simplest. It is called 'swin;lming
pqol" type, because' the core, of:t1;le
reactor is' suspendediri awater~tank
at "a depth of 22 feet below' :th"e
water surface.- The core consists' 'of
epriched uranium fuel: made .up of
pla,tes of uranium-aluminium, aUoy
encased in aluminium. Each charge
of the ,enriched uranium flkl, 'that is
natuml urani urn containing a large
quantity, of urimjrini 235, obtained,
from the U.'K, works' for eighCtp
fen years., The' first charge for
Apsara' containing 46% of uranium
235 was got in 1956 and the second
containing 80%'U :235 in IQ65. . .

Towards Take-off
When the reactor i,sin:ope~ation',

the, 'core -emits intense' radiation
which -is, shield~d ,by water''.an(;f:~y
the _walls of, the tank' made' of '
8i feet thick' concrete. the' re-
actor --i~m.a!nly" inteqded :; as,', a
research, facIlIty.'. It h~s ,been, used
to produce radioisotop~s,' to':itra'di-
ate, , 'biplqgi9al '. ' ~~m;p~es",',t~, :,(e:st
various types 'of in'str'iUb.entsfor' use,
in radiation work and' -'ais-o; J tcir
fundamental 'research ~in _nuclear
physics: 'Radioisotopes' of phos:>;,

BIRTH

YOUNG
" 1')

IDEA"

r" '- •••

give,n to an a'toinic :reac~or, ~.
thought. ' '.
" Standing in the midst of' a large
hall; 'Apsara' looks like" asinaU
inehillic hut. After a look at the
gianFsized reactors-that are coming
up at ,Tarapur'andRana Pratap
Sagar,- Apsara' made .little , visual
impact on me. ' But: Apsarais,
liisiory"':-the first, success, of India's'
llUclear effort.; Arid ,perhaps, but
.for, Apsara, the' other reactors
would have taken longer :to., be
Dorn.' It was "designed and, built
entirely by' the' B.A:R:C. sCientists
arid .:engineers' in 'just :ovei,a~year.
The fuel' " elements'" containing
enriched ,uranium ,,:,ere leased by'
the U.K. Atomic Ehergy Auth,ot:ity::

" ,, J

, '. .'

A Milest()ny :; , ." J
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First With
Fuel.

Element"

nium fuel required. for. the reactpt
and the .other half Would be ' suppli'-
ed by India. Thls-w'is-:rathe.ran
ambitious_c.ommitm_ent~ .' in~:p~r..ed
lar.gely.by pr, Bhabha'simpatience
fer results and, his confidence in
Indian ability. Thec.onAdence was
justified by .our engin.eers: "-.:N()w
all the uranium fuel needed by
Cirus and even more is made in
India',' Hpw was this p.ossible ?

.India's major s.ource .of uran'ium,
till the large deposits in BiJ1ar were
disc.overed, had been the m.onazite
sand found in the S.outhern Kerala
and Southern. Madras beaches. The
uranium c.ontent .ofm.onazite, which
is mainly .a ph.osphate .of rare
earths and th.orium, is .only 0.3
per cent, When it was decided in
1956 t.o set up a plant at Tr.ombay
t.o produce nuclear-pure uranium
metal, its' erecti.on was entrusted t.o
the Indian Rare Earths Ltd. -( I. R.
E. ), a Government c.ompany, which
had already earned rec.ognition fer
swift and slick handling and comp-
leti.on .of its two earlier pr.ojects"
the Rare Earth Fact.ory . at . Alwaye,
Kerala, and the' Th.orium Plant at
rr.ombay; From start ,t.o finish,
the c.onstructi.on .of the uranium
plant t.o.oko.nly less tha~ a year.

The uranium plant- leeks ~like'
any, .other chemical manufactuHng
plant-large metal vats .or. tanks,
huge pipes, a let of instrumentation
and: smell .of. chemicals.. The
w.orkers, .ofc.ourse, wear dust masks
and gl.oves.

The starting material fer the
uranium metal is the crude uranium
fluoride .obtained from the Th.orium
Plant. This is converted t.o uranium'
metal which, in turn, -is fabricated
int.o fuel .elements, at the Fuel
~lement Fabrication Facility; .

This Facility' began making
uranium fuel- reds for the Cirus
react.or at a time when there were
"ery few -~.o1;1n!ries.. i,D,Jhe .world
prodlicing . t~eir ~~~n,. fuel ele:IDents.:
India -was<the first Asianc.ountry,:....
outside the'Y.S:S:R;, "to ~.produce "

•.•.•• '_ .•• __ " • ••• _ ~ ," • ~~ " •• ,. "_.:" .r

Catalyst
OF New
Successes

An elaborate c.ontr.ol'and safety
- system. ensures reliability and .ope-
rati.onal, safety-.of th~_ J'el!~!.ol"~.
Checking and maintenance is d.one
with.out shutting d.own the react.or.

Cirus is used fer a number .of
studies. Outside the react.or wall
are several assemblies .of instn~-
mentsandequipment c.onnected t.o
the react.or. These are fer' irradia-
ting materials .or for studies in
nuclear physics, chemistry, bi.ol.ogy
and medicine. The react.or pr.oduces
a wide range .ofradi.ois.ot.opes.werth
several milli.on rupees a year.

A number .of techn.ol.ogical
achievements were sparked .off and
catalysed by the setting, til)':.of the
Cirus'react.or. A uranium metal
plant, a . fuel fabricati.on facility, a,
heavy'water producti.on 1;1nitand a
plutonium plant are s.ome .of them. '
". At.the time when the agreement
fer .setting up Ciru.s was signed, it
was, agreed .. that Canad,a wDuld.
sl!Pply ,.oneh.aJC of the. natura~ ,Ura-;
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The Dome
That

Dominates

Fr.om Apsara t.o CIRUS (earlier
kn.own as C.I.R . .or the Canada-
India react.or)' was, t.o me, like
m.oving fr.om a m.odest dwelling t.o
a great mansi.on. The imp.osing
c.oncrete d.ome .ofCirus is a feat .of-
techn.ol()gy." Inside. there ,was
awes.ome stillness save when,' an
occasi.onal instruction was carried
by the micr.oph.one . an<:l ech.oed
by the walls '. There were but a
few men werking within, 'n.ot mere
than tw.o d.ozen.

~C~nadian Co.;operation
After Apsara, India was 'thinking

of building', a. larger experimental
react.or. Canada .offered tD c.o-.ope-
rate in building a 40 megawatt-
40 'times mere p.owerful than
Apsara":"-react.or at Tr.ombay.
Canadian engineers designed the
react.or. in f.our years, in 1960, the,
react.or was c.ompleted in c.ollab.o-
rati.on with Indian engineers, and
became critical. The project c.ost
.abDut Rs 10 cr.ore, shared in r.ough-
ly equal pr.op.orti.ons by Canada
and India.

The react.orand the st.orage
bleck, c.ontaining the natural ura-
nium fu"e1,are h.oused in a pressure-
tight steel shell called rotunda. The
cylindrical structure is 120 ft. in
diameter. and 134 ft. high. The,
.outer side ..of the d.ome is cladded
with aluminium: The fuel used
here .is natural uranium and the
m.oderat.or, which slews d.own the
fast neutr.ons emitted by uranium
fr.om speeds .of ab.out 10,000 miles
per sec.ond t.o one mile per sec.ond,
is heavy water.

The heart .of the react.or is an
aluminium. tank_ ' called' the~

phDrus, iDdine and gDld have been 'calandria', abDut 8 ft. 9 in. in dia-
supplied tD medical and agricul- meter and 11 ft. high. AbDut
tural research institutiDns. A .. 200 vertical .aluminium .tubes"run- "
number .of new str&ins' .of rice, i ning through the calinrlria frDm end
wheat and mangD have beell <1eye:.c' to. elld. conJ;a,inthe fu«l ..rDc:l~,shut-.
IDped by irradiating their seeds in ..off rDds (by .operating which the
this reactDr. Apsara prDved tD be reactDr can be shut .off) and experi-a springb.oard fer the' c.ountry's mental assemblies. Each red is 1.36
leap fDrward in at.omic engineering. inches in diameter, lOt feet l.ong

, ' " ." .andc.oo,taiIls,abeut. 55 kgs . .of. ura~,
, 'ilium. ',The ealandria 'als.o contains'
.. tke' )lellVY,:wl;1ter:.m.oderat.or.: By.

. .' varYlng~' the _lev:el.of. .the. ,.heavy
water, the p.ower level at which the
,react.or .operates is c.ontr.olled. ' r.. ".. . ' ~. , . ~ ~.' .

Surr.ounding the calanqiii are
two concenfric bl6cks .of graphite
which prevent leakage.of neutr.ons
em'itted- by the uranium' fuel and
reflect them back int.o the calandria.
A-r.ound-the graphite- reflect.ors are
tw.o cast ir.on shields which abs.orb
the intense radiati.ons. given .offfrom
the nuclear 'react.ors, and an 8 ft:
thick c.oncrete. bi.ol.ogicalshielding.
These tw.o shieldings t.ogether' give
en.ough pr.otecti.on t.o the .operat.ors
and scientists wh.owork ar.ound the
reactDr.
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them. Fabrication of uranium fuel
is considered a tricky operation
because of its capricious metallurgi-
cal behaviour and its fire-catching
possibilities. The Trombay Facility
is in the nature of a pilot plant and
made the first fuel rods for the
Cirus~ reactor. With the experience
gained in this, a large Fuel Fabrica-
tion Plant is coming up at Hydera-
bad to make the fuel elements
for the nuclear, power stations.
A fuel rod for the Cirus reactor
islO.25 ft. long and 1.36 inch in dia-
meter. It consists of uranium metal
sheathed in an aluminium tube.
When' fully assembled with top
and bottom attachments, the fuel
elements will be about 32 f1. long.
A very shict control is maintained
at all stages to keep the impurities
in every' component down to a few
parts in a million. The physical
and metallurgical work at the
Facility involves the utmost en-
gineering skill and precision.

To convert uranium metal. into
a fuel element, it costs about Rs.
1.3 lakh. A' single charge of 10
tonnes which would keep Cirus
working for less than a year would
cost Rs 26 lakh. Imports would
cost almost a third more.

As important as the fuel in a
reactor is the moderator which
slows down neutrons and facilitates
nuclear reactions. For Cirus, the
heavy water is at present supplied
from Nangal where a heavy water
plant produces 15 tonnes a year
(cost of heavy water is Rs. 3 lakh
or more per tonne). But as a
prelude to setting up a 200 tonne
plant to meet the needs of the

Zerlina, the research reactor which
has been used ,in study' of fuels and
moderators forI future power stations -

Rajasthan. and Madras atomic
power stations, a pilot plant at
Trombay has been set up to study
and collect data for the design of
the large scale plant.

Unlike Apsara and the much
larger Cirus, 'Zerlina', the third
research reactor at Trombay, has a
maximum power level of 100
watts. 'Zerlina', which stands for
zero energy reactor for lattice in-
vestigations and new assemblies,
has, however, been valuable in
studying different ~ombinations of
nuclear fuels and modera tors for
developing power stations in future.
Like Cirus this also uses natural
uranium as fuel. and heavy water
as moderator. The reactor and
other' accessories are enclosed in
a 21 ft. square concrete tank.

Imprisoned
Bundle of
Immense
Power

A~ ~nforgettable experience was
the VISIt to the Plutonium Plant in
the RA.R.C. campus. This plant
separates the plutonium and fission
products from the used uranium fuel
from the reactors.

Plutonium does not occur in
na ture. In the Cirus and Zerlina
reactors, a portion of uranium fuel
is tr~nsformed to plutonium during
b~rn1D&. Each kilogram of ura-
nIUm gIves approximately one gram
of plutonium after full irradiation.

Plutonium has immense poten-
tialities for use as a nuclear fuel
in what are called fast breeder
r~actor~. When, in a reactor, pluto-
mum IS used along with thorium,
of which India has the largest
resources in the world, energy as
well as a highly fissionable
material, uranium 233, are pro-
duced .. For widespread production
of nuclear power, India has ulti-
mately to base its technology on
plutonium and thorium rather
than 'on uranium, A number of
steps are to be taken to reach this
goal beginning with dual purpose
reactors, fueled with natural ura-
nium producing plutonium and
power; then using this plutonium

YOJANA October 1,1967. Page 22

a.s fuel to convert thorium to
uranium 233, and finally, using
uranium 233 as fuel in a uranium
233-thorium "breeder" reactor.
This will produce more uranium
233 than is consumed. That is
why it is called a breeder reactor.
Once this stage is arrived at, we can
use thorium as a continuing feed
for almost unlimited nuclear power
generation. The first step in the
multistage scheme has been taken
with the completion of the plu-
tonium plant.

Remote Control
We walked into the plant with

an awareness that plutonium has
been used in other countries mainly
for making nuclear weapons.
Safety measures within were severe.
We could see little of the actual
process. Only two large panelled
walls with a huge array of elec-
tronic and electrical controls and
instruments could be seen. We
had to wear white rubber over-
shoes before we were led into a
laboratory where we saw encased
in multiple containers a sample of
plutonium metal-an imprisoned
bundle of immense power. The
entire process of separating plu-
tonium from the irradiated fuel
associated with a large quantity
of highly radioactive fission
products is carried out behind
thick concrete walls and is con-
trolled by remote instrumentation.
Thus the personnel in the plant
are protected from radiation.

A major hazard with plutopium
is that when a particular quantity
is accumulated at one place it will
become critical and will result in
an uncontrolled chain reaction. This
is prevented by elaborate safety'
measures ..

Wonder
World of
Modern
Alchemy

The atom, for all its power, is
a kindly and beneficent force in
its wonderful life-saving form, the
isotope. B A.R.C's reactors pre-
pare isotopes of several. elements.



These are chemically processed by
its Isotope Division. More than
350 different isotopes, labelled
compounds (compounds containing
a radioactive constituent), and other
radioactive products are made
there. They go to hospitals, uni-
versities, research institutes and
industries.

Cobalt-60
Radioisotopes are used in the

diagnosis and treatment of various

The "Gamma Hall" in the isotope
laboratory where radioisotopes are
processed behind thick lead shields
to keep off radiation -
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diseases. They help diagnose thy-
r,oiddisorders, locate brain tumours
and study the function of various
organs like liver and kidney. They
are also widely used in the treat-
ment of cancer,

About sixty institutions in the
country use radioisotopes for me-
dical purposes. Recently the
Isotope Division made its first
supply of cobalt-60 to an Ahmeda-
bad hospital. In biology, man's
understanding of the process of



life has deepened with the help of
isotopes. They have laid bare the
mechanisms of the building of
proteins, enzymes and vitamins. In
industries like steel, chemicals, ,
petroleum, plastics, paper-making
and machine. building, isotopes are
used as tracers for better control
of complicated technological pro-
cesses, resulting in considerable
savings. They work on almost
,the same principle as X-rays. Iso-
topes play a key role in the impro-
vement of agriculture. They help
in evolving high-yielding strains of
crops and in showing the way to
bet~e.r methods of applying
fertIhsers.

The laboratories of the Isotope
Division are a world apart-a world
of 'untouchability'.' One can enter
them only wearing overalls and
overshoes, to avoid contamination.
Scie.ntists ~nd operators wear pro-
tectIve SUltS, gum boots and thick
rubber gloves. Operations which
are done by hand in an ordinary
laboratory, like pipetting, pouring
and filtering, are being done here
by remote control, using mechanical
gadgets from behind thick radiation
shielding made of plastic or glass/

In this wonder world of modern
alchemy, sulphur changes into
radioactive phosphorus, tellurium
metal is turned into radioactive
iodine, a 'nonmetal. Not only
~oes the B.A.R.C. produce these
Isotopes but also makes instru-
,ments to handle them. In 1967
the sale of radioactive products
,and accessories resulted in a saving
of about Rs 35, lakh in foreign
exchange. The sale of isotopes
alone netted Rs. 13 lakh. Australia
and France and several Asian
countries including Japan buy iso-
~opes from the B.A.R.C.

'.Pioneering
WO'rk
In Electronics

. Not only' has the BoA.R.C.
-nursed an~ nourished severalvigo-
~rous ~tomIcdevelopment projeCts
but has also brought under its.

'.protective wi'ngs many other', bonny
Jechnological'babies . which" show

..promise of outgrowing 'the parent.

One such is the Electronics Division.
From a small workshop in a war-

.time hutment 'at the Tata Institute
of Fundamental Research in Bom-
bay it has grown into the Electronic
CQrporation of India, an auto-
nomous public sector undertaking
at Hyderabad.

The first major venture of the
Electronics Division was the
making of the control system and
electronic instruments for Apsara.
Its success gave a big boost. Soqn
came out from the Division a
series of instruments for nuclear
studies in physics, biology, agri--
culture and medicine.

The production has continued
to grow in volume, range and
sophistication-400-channel pulse
height analysers, analogue compu-
ters, and ,several components like
carbon film resisters, potentio-
meters, transistors, diodes and so
on. Ten lakh rupees worth of
electronic equipment were made
for the Tarapur atomic power
plant. The worth has now been
proved and the Division has been
asked to. make for the Rajasthan
Atomic Power Pyoject equipment
of the value of Rs. 120 lakh.

At present the Division is
, making an on~line digital computer

(cost Rs. 5-6 lakh) which Mr. A.S.
Rao, the Director, hopes to put
into operation in two months from
now. ' Once it is tried and tested
for perfection, dozens' of it will be
produ<:ed at Hyderabad.
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WHAT IS A CHAIN
REACTION?

WHEN the nuc.leus of certain heavy
elem~nts lIke uranium is bom-

~arded with a neutron. it breaks
mto ~wo roughly equal fragments,
releasmg two neutrons and tremen.
dou~ energy. This is called nuclear
fiss!on. All elements are not
fiSSIOnable.

Among the n~clei which break
~p by bombardment are the uranium
Isotopes 233, 235. and 238. thorium
232 and pl,l,ltolllum 239. Among
these plutomum does not occur in
nature. In the case of uranium 235
and 233 and plutonium 239 fission
occurs, even if the neutro~s have
only very low velocity. They are
there~ore. called fissile materials:
Uramum. 238 and thorium. 232
chan~e mto plutonium 239 and
uramum 233 respectively befO! e
they undergo fission. They are
~lIed fertile materials. When a
smgle neutron is absorbed in a large
mass of fissile material, fission
OCCurs. Two secondary neutrons
are produced and a large amount of
energy is released. If both. these
neutrons produce fission, there will
be four neutrons in the third step
and then eight. and so on. Thus it
bec0!lles a self-perpetuating process
and IS called a chain reaction.



ANATOMY OFMA TTER
ALL matter in nature is composed of One or other of 92 elements. The

smallest particle of any element that has all the qualities of that element
is called an atom.

The atom of one element differs from that of every .other. Hydrogen
has the lightest atom and \lranium, the heaviest.

An atom of any element consists of a central core called the nucleus
round which move in orbits negatively charged. particles called electrons.
The nucleus is positively charged while the atom itself is electrically neutral.

Although the nucleus' occupies only one ten thousand billionth part of the
volume of an atom, almost the entire mass of an atom is concentrated in the
nucleus. If it is possiblc to separate a very large number of nuclei from the
surrounding electrons and collect them together to make the size of one
drop, it is estimated that the drop would weigh 2 million lOnnes.

The nucleus consists of two kinds of p'articles, protons and neutrons.
They have the same mass, but while the proton is positively charged, the
neutron has no charge.

Atom Means tCan't Be Split'
But Atoms Are Split

MOST atoms in nature. are stable; but. there are a few whose nuclei break
down and emit some particles from the nuclei with high energy. These

particles are called alpha particles, beta rays and gamma rays, arid this break-
ing down is known as radioactivity. It was concluded by scientists that if
atoms gave off energy, then thev must contain lots of it. .

Scientists found that radioactive elements, like uranium and radium,
"decay'" into other elements. Some decay very slowly; others fast.
The period in which the radioactivity of an element is cut down to half is
. called its half /ife.t

In 1933, Irene and Frederic Joliot Curie hombarded aluminium with
alpha particles and found that it had changed into radioactive phosphorus.
Thus radioactivity was generated artificially. Later, Rutherford, in England,
discovered that atoms could be broken down by bombarding them with alpha
particles. Protons and neutrons came out from the nucleus. Fermi found
neutrons more effective to bombard the nuclei and break them, because
neutrons have no electric charge and would penetrate into the nuclei. and
produce a nuclear reaction. He thus produced several radioactive isotopes:
phosphorus from chlorine, aluminium from silicon, mangaqese from iron.

BOMB AND REACTOR
. WHEN a chain reaction takes place in a system, the energy released by fission
. appears as heat in the system. If the heat is generated extremely
rapidly, a violent explosion occurs. This is what happens in an atom bomb.

Neutrons produced in fission move at high speed, about 12,800 kms pe r
second. But the chances of neutrons flying at such speed hitting a nucleus
are small, unless the material is sufficiently large. The lump of uranium
235, for instance, has to be larger than a critical size to support a chain
reaction and to explode violently. There are always some neutrons present
in uranium due to spontaneous fission so that there is no need to bombard
the supercritical mass with neutrons. But in actual practice, many of the
neutrons would escape, the intensity of reaction increase rather slowly, and
heat produced would melt and disperse the uranium, before explosion had
been developed. For an atom bomb, the parts of the supercritical mass will
have to be assembled with almost unbelievable speed.

In a nuclear reactor the chain reaction is kept under control and made .
to operate at a steady rate. It is Oot necessary to use pure V 235 asin the'
bomb, but natural uranium or enriched uranium containing small amuunts of .
U 235. In a nuclear reactor, the reaction is controlled by the insertion of
elements which have a high capacity for absorbing neutrons into the fissile
material.

Fast neutrons emitted by fission have to be slowed down so that they'
have a better chance of hitting the nuclei of U 235. This is done by the use
of moderators which recoil the neutrons.

Nuclear reactions reach temperatures of the order of a million degrees
centigrade. Unless the reaCtor is cooled, it would vaporise off. So a cooling
medium has to be used by which the energy. can be withdrawn for use.
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'WHAT ARE
ISOTOPES?

NEUTRONS and protons make up
the nucleus of an .atom; But

it is' the number of protons that
determines the element to which
the atom belongs. Atoms which
have different numbers of neutrons
but the same. number of protons
will, therefore, have. the' same
chemical properties. Their atomic
masses will be different and their
physical properties may vary. They
are called isotopes of the same ele-
ment. For instance, two isotopes of
uranium occur in nature-V 238
and V 235. V238 has 238 and V
235 has 235 protons in the nucleus.
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READY FOR

Tarapur-Hub of Nuclear Revolution

TOMORROW'S

POWER NEEDS
nised. The major argument In
favour of nuclear power projects
seems to be that, with growing
power hunger, no source would
ultimately be left over. And even if

. at a later stage we have to do it, we
must start here and now, for desi-
gning and technology are not
skills that can be built overnight.
A continuing programme of nuclear
power stations is essential. And,
there is the obvious advantage of
industria] and technological deve-
lopment.

There. is the obvious benefit
for areas like Bombay and

"WE are all quite excited about it."
Standing. on the fifth floor

of the massive reactor building of
the Tarapur atomic power station,
the Engineer-in-charge said, "This
power station will produce 400
MW, which will be about a fifth of
the total demand of Maharashtra
and Gujarat."

The nuclear power programme
had a controversial start. A
lot has been said about the cost
and much else, though in areas far
away from pitheads and with un-
certain water supply, the usefulness
of nuclear power is now recog-



PERSPECTIVE OF THREE PLANTS

The significance of India's atomic power programme is that when the traditional sources of power become
inadequate for the country's growing industries and use in the villages, our technology will be in a state of
preparedness for a nuclear breakthrough.. ,

i
r

Madras where transport of coal
from the fields to thermal stations
would be highly expensive and a
burden to the railways. In Madras,
owing to wide variations in seasonal
rainfall, there is the further factor
of unreliable hydro potential. In
parts of Rajasthan the load is re-
mote from coal fields resulting in
high power costs.

Why Tarapur
The western region was chosen-

for the first nuclear power station
because of its rising power demand,
inadequacy of conventional sources
of power and the very long load
involved for the transport of coal.
From several technical and econo-
mic considerations, Tarapur,' 60
miles north of Bombay, was accep-
ted as the most suitable for locating
the station. .

The Tarapur station will have a
capacity of 400 MW supplied' from
two reactor units of 200 MW.each.
After allowing for the consumption
of power within the station, 380
MW will be fed in equal measure .
to the electricity grid systems of .
Gujarat and Maharashtra.
When we visited Tarapur, work

was at its peak, and at such periods
some 6,000 people are employed.
The heavy steel structures are
placed in position by a 300-ton
derrick crane, perhaps one of the.
largest of its . kind. The reactor
vessel'which weighs 270 tonneshas
been :fitted into. a deep cavity.
Since our ports could 110thandle
such heavy equipment, a jetty was
built at Tanlpur and a special low
draft vessel was hired to bring in
the equipment.
"The whole containment vessel,66

ft. in diameter and 100 ft. high, in
the'shape of a flask which surrounds

.~.

The inside of thecontainm.ent vesse/lvhich surrounds the reactor.

the' reactor was welded here" , the a\yay from it. For the local Adi-
engineer told me. "Every inch 9f vasis, it was a sudden spurt from
it was radiographed. and tested. the secure past to the' unknown
The reject rate of welded parts i~as futLire..
low as in EUiOpe or in the U.S.A." . Since the U.S. is associated
Trasformation on the Sea with ~he project, Amyrican families

are a common sight at Boisar; the
Tarapur, once a quiet fishing . nearest railway station, and at the

village On the seashore,. beyond' site. And American limousines
road and rail, now is the hub of are equally common'.
India's nuclear revolution. Its
impact is on a wide area around. In a year from now,"the. Tarapur
Electricity' for construction comes station is expected to go into full
from Bhiwandi, 55 miles away, and power operation. For a nuclear-
not to Tarapur alone but. t6 the power station, a reactor is what
villages along the way and even the conventional furnace is for
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a thermal station burning coal,
oil or natural gas to produce
steam which drives a turbine
to electricity. Except for the
reactor and its associated facilities,
all items of power plant equipment
would be similar to those as in an
ordinary power station.

The Progress
In the Tarapur plant, the reac-

tors will be of the 'boiling water'
type using slightly enriched ura-
nium fuel. The heat generated by
uranium fission is absorbed by the
water that is passed through the
reactor. The water boils to pro-
duce steam which is then used
under pressure to drive a turbo-
generator to generate electricity.
The exhaust steam is then condens-
ed to water which is again fed into
the reactor.

The reactors will require 80
tonnes of uranium, fuel to start
with and keep running for 2!
years. After that a certain propor-
tion will have to be replaced perio-
dically. Enriched uranium for. the
first charge has already been

imported from the U.S.A. The
fabrication of the recurring require-
ments of fuel elements will be
carried out within the country. A
large plant will be set up nearby
to extract the plutonium and the
residual uranium from the used
fuel. It may be possible to reuse
the plutonium in the reactors at a
later stage and thus reduce future
imports of enriched uranium.

Is Tarapur being built by the
American firm on a 'turn-key'
basis? This I was eager to find
out. Dr Bhabha had said that in
the tenders obtained on a world
basis the only broad stipulations
were about certain technical
requirements. He had justified
this on the ground that "if we had
chosen to build our atomic. power
stations without external technical
assistance, it would have taken us
some four years to develop and
build a prototype and another four
years thereafter to build the full
scale station. By resorting to forei-
gn collaboration the first four years
of this development have been
eliminated."
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I .was glad to learn about the
degree of participation and contri-
bution of our engineers. The.
engineer in charge explained, "This
commercial power station is being
bUIlt on a prime contract basis,
according to mutually agreed de-
sign and specifications. Our pro-
ject team has been fully associated
with the project and ,is continually
inspecting the work at site to
ensure that this is in accordance
with the agreed specifications,
codes and engineering practices."

The Second Station
And in the Rajasthan project,

Indian skills have a major role.
India's second atomic power station
rises among the hills, 42 miles
southwest of Kotah and 22 miles
north-east of the Gandhisagar
Dam. The majestic Chambal river
flows by, promising all the water
requirements of the power station.
The massive dome, reminding one
of the Canada-India reactor,
dominates a vast area, with its
framework of timber work, plywood
and bars waiting to be capped with



TARAPUR ATOMIC POWER STATION. LEFT: A section of the
scram accumulators which are used for inserting the control rods fast
to shut down the reactor quickly in an emergency. BELOW: The reactor
vessel as seen during installation.
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Power Cables will so 1n make world's finest industrial and.
electrical oils at their new plant at Trombay, to go on
stream in early 1968 Built~ in collaboration with Sun Oil
Company-a world ~eader in (naustrial oils, the plant will
meet India's industrial oil needs and thereby save foreign
exchange worth about Rs. 4 crores. At present, India
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industrial oils.
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KALPAKKAM-EXERCISE IN SELF-RELIANCE
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rhe site at which the Madras atomic power station will rise in the next few years.
Engineers at the site. Right: Artist's impression of the calandria vault of the
reactor under construction near Rana Pratap Sagar in Rajasthan.

concrete. Work goes on round the
clock.

The Rajasthan station is based
on a Canadian design and will have
two Candu type reactors of 200 MW
power capacity using natural uranium
in the form of oxide as fuel and heavy
water as moderator and coolant.
.As in Cirus, half of the first fuel-
charge of 56 tons of uranium in the
form of oxide will come from
Canada and the other half will be .,
from Bombay.' The entire cons-
truction of the project is being done
by engineers of the Department of
Atomic Energy. Canadian engi-
neers act as consultants. The cost
of the project is estimated at Rs. 60
crore for which the Export Credit
Investment Corporation of Canada
is giving a loan of 37 million
dollars.

"This is one of the biggest inter-
national collaboration projects in
the atomic field," Mr V. Surya
Rao, Chief Project Engineer of the
Rajasthan Atomic Power Project,
told us. Mr Rao had worked with
Cirus at Trombay.

With him are a group of young
engineers whose long hours of work
did not seem to have made them
weary a bit. Mr Rao's simple
explanation was that the field was
new and exciting and there-was a
sense of fulfilment.

Wearing white metallic hats we
stood one night within the huge
concrete building amidst a maze of
steel structurals and supports.
The hemispherical cum cylindrical
reactor building. has a diameter of
130 ft. and is 1:58 ft. high from the
basement. Its walls are 4 ft. thick.
We were at the mouth of the calan-

dria vault (main biological shield)
having 3 ft. thick walls made of
very closely reinforced heavy con-
crete with several embedded parts,
cooling coils and so on located
to very precise tolerances. Mr
Kulkarni, a construction engineer,
said: "This is the most difficult
civil engineering work I have done
so far. Great care had to be taken
in quality control. The concrete in
this construction weighs on an
average 240 Ibs per cubic foot
while normal concrete weighs only
150 Ibs."

This vault will house the
calandria vessel, 18 ft high, 20 ft.in
diameter and weighing 70 tonnes.
In the vessel there will be 306

calandria tubes into which natural
uranium in the form of oxide will
be fed in. Part of the large"amount
of heat generated by the reactor
will convert water into steam
through heat exchangers. The
steam will drive the turbine to
produce electricity.

"We never take any chances in
this construction work. Even a
minor fault will cause unforeseen.
troubles and the consequences will
be tremendous, you know." This
was Mr Kulkarni's way of helping
us into the detail.

The Rajasthan power station has
given birth to a few new industries.
One such is the development ,lOf

;'
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Rajasthan - A Big Stride "We will build our projects"
A view of the reactor building of the Rajasthan atomic power station under construction.
V. Surya Rao, Chief Project Engineer (third from right), with his colleagues at the site.

YOJANA October 1, 1967 Page 36 J



"We must have a higher degree of
Indian enterprise", says G K. Menon
an •engineer of Rajasthan powe;
project.

The reactor site at the Kalpakkam
beach

a number of new paints. The
concrete perimeter walls of the
reactor Were to be coated with a
particular kind of vinyl and epoxy
paint. Till. then we were not
making them in the country. With
,technical guidance from the Atomic
Power Project engineers, two private
firms were able to produce them.
Canadian engineers tested these
paints' and found them very
efficient.

But Mr G.K. Menon, Mechani-
cal Erection Superintendent of the
power station, a young, short, wiry
mechanical engineer trained in
Canada, would like to see even a
higher degree of Indian enterprise.

Kalpakkam
The Madras power project on

the Kalpakkam beach, about 40
miles from Madras city and four
miles from the shore temple of
Mahabalipuram, is gathering
momentum. The entire design,
construction and operation of this
power station will be the responsi-
bility of our engineers. Sites have
been marked out, spots. have been
fixed for the power station, a hous-
ing colony, a school and a hospital.
Elegantly designed living tene-
ments are coming up. A 17th cen-

tury Dutch fort -is nearby. The
background of palms, casuarinas
and coconut trees adds to the
setting. .

Work is yet to begin on the
reactor. But the pace is quickening.

Many studies are being comp-
leted: soil analysis, micrometeoro-
logical studies of wind velocity and
direction and so on.

A fast reactor is also proposed
to be built dose to the site of the
Madras station.

First of its kind
"This fast reactor will be the

first of its kind in the country," said
Dr M.R. Srinivasan, the Chief Cons-
truction Engineer, who had just
taken over when we went there.
"The U. K. is building a big one.

. There are two in the U.S.A. Ours
will be for prototype studies for
similar bigger ones."

Madras promises to .be a vigo-
rous exercise in self-reliance in
reactor technology. Its fast reactor
will be the forerunner of all our
future nuclear power generation
plants that will use the vast resour-
ces of thorium with the plutonium
produced in our first natural
uranium reactors.
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INDIA'S THORIUMRES'ERVES'

LARGEST

IN

THORIUM .. is the atomic fuel of the future and in
.. thorium, India is the envy of the world. This
country has the largest known reserves of thorium-about
500,000 tonnes in terms of thorium oxide. About 300,000
tonnes of this was discovered by the Atomic Energy Com-
mission in the late 'fifties. Thorium, on neutron irradia""
tion, changes into fissile uranium-233 and through the
'process each tonne of thorium fully burnt can yield as
much energy as 3 million tonnes of good quality coal.

WORLD

The Rare Earth Chloride
Evaporation Plant of the
Alwaye factory

Till the end of the second world
war thorium had only one major
use-in the gas mantle industry.
In India it was found in the form
of monazite-a' phosphate of tho-
rium and rare earths-on the
Kerala and Madras beaches.
Travancore's monazite was a dis-
covery of chance, by a chemist in
Germany in 1909, who analysed the
yellowish green sand. The result
was unrestricted export of hundreds
of tonnes every year.

The strategic importance of
thorium was the reason for the
Government of India's decision in
1947 to ban uncontrolled export

of monazite. And one of the first
acts of the Atomic Energy Commis-
sion after it was formed in 1948
was to set up a plant at Alwaye in
Kerala for processing monazite.
The Indian Rare Earths Ltd.
(I.R.E.) with the Central and State
Governments as share-holders was
constituted soon thereafter.

Today I.R.E. .is a flourishing
concern with three major activities
carried out on commercial lines.
They are separation of the beach-
sands. from the Kerala and Madras
coasts, into its various constituents,
chemical treatment of monazite to
separate phosphate, rare earths and

.•. .
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MANAVAlAKURICHI: Carrying sand
from the beach to the Separation Plant

thorium and production of thorium
• nitrate and oxide from the crude

thorium cake obtained from the
rare earths plants. In the course
of nearly two decades Indian Rare
Earths products have earned a
name for their quality in inter-
national markets. By supplying
nearly one-third of the world's re-
quirements of rare earths and by
exporting large quantities of mine-
rals it earhs valuable foreign ex-
change. In 1966-67 alone it earned
foreign exchange of Rs. 1.07 crore.

The sand on the beaches of
Chavara, near Quilon, in Kerala
and of Manavalakurichi, not far
from Kanya Kumari in Madras
State, is as good as gold. More than
60 per cent of the sand is black ilme-
nite, estimated at over 50 million

tonnes, from which titanium dioxide,
one of the whitest of pigments, is
obtained. The. most important
constituent is monazite (yellowish
green). The monazite deposit in
Kerala is estimated at about 1.5
million tonnes. The other consti-
tuents are zircon (white), rutile
(black), sillimanite (white), and
garnet (red).

The mineral sands industry at
Chavara and Manavalakurichi had
its heyday in the forties when four
companies, most of them British-
owned, did a lucrative trade.

The Central Government na-
tionalised the mineral sands
industry, and in 1965, I.R.E. was
entrusted with the responsibility of
restarting the mineral sands
industry.
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The mineral factories at Cha-
vara, when we saw them two months
ago, were idle. Outside the plant
about 75.000 tonnes of ilmenite
had been lying for the last seven
years waiting to be cleared. The
I.R.E has taken on the job of
scrubbing, cleaning and repairing, as
a preliminary to res tart the industry
with a composite plant to separate
all the mineral values con ained in
the sand.

Mr. S. Ganapathy, Chief Ad-
ministrative Officer of the Minerals
Division, said: "We will com-
pletely mechanise the plant.
Some more machines will be
imported .. And in two years, you
will find the place throbbing again."

At Manavalakurichi, however,
work was in full swing. Here the J



EXPANDING SCOPE OF ALWAYE
•FACTORY

minute particles of mixed beach
sands are separated, ilmenite by
the magnetic method, monazite by
vibration over dry wind-tables and
rutile by electrostatic separation.
Monazite travels from Manava-

lakurichi over 140 miles to the
Rare Earths Plant at Alwaye, a
cute little factory on the banks of
Kerala's longest river, Periyar,
making money in sackfuls. It
exports all the 3,600 tonnes of rare
earths chloride that. it makes and
earns foreign exchange to the tune
of Rs. 85 lakh a year. A bulk
by-product, trisodium phosphate
(3,800 to 4,000 tonnes), is fully
consumed by the country's textile
and chemical industries and brings
in a revenue of Rs. 26 lakh. The
third product is thorium hydroxide
(540 tonnes) transported all the
way to Trombay for further
treatment.
The Rare Earths Plant is a child

of Indo-French collaboration.
Fifteen years ago when it went into
production it had been designed

to treat 1,500 tonnes of monazite
a year. The capacity was since
then doubled and the expansion
had no foreign assistance. It was
all the work of the factory's own
personnel. A further expansion is
on the anvil, involving an outlay
of Rs. 7 lakh. Fast nearing com-
pletion, the plant will process an
additional quantity of 600 tonnes
of monazite making the production
soar in value by Rs. 22lakh and
the profits by Rs. 7 lakh. Yet
another plant to treat 1,500 tonnes
is in blue-print and will be built

, by the company's technicians.
The monazite is finely ground

in a ball mill. It is then digested
with concentrated caustic soda
solution to convert the phosphates
of rare earths into hydroxides.
From this trisodium phosphate is
crystallised out, dried and packed
in bags for sale. The solid cake,
containing hydroxides of rare
earths and thorium, is filtered,
washed and fed to extraction tanks.
Leaching iwith hydrochloric acid

ABOVE: The Rare Earths Plant BELOW: The Sulphite
Precipitation Unit of the Thorium Plant at Tarapur



The Fluoride Plant at Alwaye

leaves all the thorium and uranium .
. in a solid' state. Rare earth hy-
droxides converted to chlorides is
evaporated and, cast in iron drums
for export. The solid cake of
thorium and uranium is filtered,
washed, dried and packed in drums
and sent to the Thorium Plant at
Trombay.

Mr. G: Rajagopal Menon, the
Managing Director of I.R.E., said
labour relations have been cordial
and. proudly referred to the fact
that in the last ten years there was
not a single strike or lock-out.

At Trombay, the Thorium Plant
in the B.A.R.C. campus' has been
in operation from 1955. Except cer-
tain kinds of equipment the entire
plant was fabricated in the work-
shop. The thorium hydroxide cake
brought from Alwaye is first dis-
solved here in hydrochloric acid,
filtered and then' recovered as
sulphate by adding sulphuric acid.
It is then purified and converted
to hydroxide and washed. The
product is dissolved in nitric acid,
concentrated and solidified. The

solid thorium nitrate is packed
for sale. Some quantities of thorium
oxide (nuclear grade) is also pro.'
duced at this plant.' . .

Although Alwaye produces more.
than 500 tonnes of thorium hydro-
xide annualy, the Trombay plant
at its full capacity can process only
less than half of it. But the demand
for thorium nitrate has gone down of
late, and so the plant handles only
80 tonnes a year. Once the tech-
nology of power production based
on thorium is fully developed, the
thorium market will ~righten up.

INDIAN RARE EARTHS LIMlTED
. Regd. -Office: PIL COURT
111, Queen's Road, Bombay-l

Udyogamandal P.o.
Alwaye (S. India)

Factory Offices:
Minerals Division, Post Box No. 38
Beach Road, Quilon (S. India)

Offers the following for industrial use:

( 1)

(2)

(3)

(4)

(5) ,

(6)

(7)

Thorium Nitrate
•

Cerium Nitrate

Mixed Rare Earths Chloride

Mixed Rare Earths Carbonate -

Crude CeriuIil. Hydroxide

Rare Earths Fluoride . ~...'

Trisodium Phosphate
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( 1) Ilmenite

(2) Zircon

(3) Rutile



Piercing the Skies'

,,~

"-

" ~~II

'MYSTERY IS YONDER

. ......;..-: . ~ .

ON.November 21,. 1963, India sent
, Its first rocket mto space.

The story of India's work in
space science, unlike in nuclear
research, is only beginning to
unfold. Events'are, therefore, not
many to recount; achievements are
yet to be made. In the nature of
things, spectacular Mars or moon
probes and 'launchings of manned
or unmanned satellites cannot' be
in India's programme of th~ near
future. The technology involved
is immense as the cost is astrono-
mical.

Space has, for long, caught
man's imagination 'and has com~

,pelled his striving. The telescope
has brought to his ken planets and
stars invisible to the naked eye.
But a myriad phenomena in the
interplanetary space and in the
upper atmosphere generally cannot
be viewed with' the telescope.
These could be listed as: upper
atmospheric "winds, turbulence,
temperature, density and compo- .

sition, magnetic and electric fields,
radio waves and solar radiation.'

Scientists have used ground-
based instruments like radar and
radiotelescopes to study some of
these phenomena. A large portion
of light and invisible radiation from
the sun and the stars does not reach
us because, it gets absorbed and
dissipated in, the upper layers of
the atmosphere or bounces upwards.
Thirty five per cent of light from
the sun is bounced back by the
atmosphere. At a height of 30 kms,
the direct cosmic ray intensity is
about 100 times what it is on the
ground. So ground-based instru-
ments would riot alone be sufficient
to make a full study of all the
solar and stellar radiations. In
the last two 'hundred years, bal-
loons have been used as 'vehicles
to carry instruments and cameras
up to 30-40 kms high for ,studying
the upper layers of the atmosphere.
The instruments radio back infor-
'ri1atiot1-and the cameras photo-
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graph the sun and cosmic 'ray
tracks at those heights. The bal-
loons bring the pictures and
recordings back to earth.

SOUNDING ROCKETS

As balloons do not reach be-
yond 40 kms, , scientists had to
devise some other suitable 'vehicle
for probing the higher reaches of
the atmos,phere. In the last decade
or so, rockets have come to the aid
of the space scientist in a big way.
In fact the 40-200 km region can
be studied well through direct
measurements only with what are
called sounding rockets. The re-
gion above 200 kms has been
brought within the ken of scientists
by artificial earth satellites. Except
satellites, all other facilities are
..operated by India.

Naturally the rocket launchings
at Thumba and the innovation of
an experimental satellite cO,mmu-
"nication, station at Ahmedabad
have received, widespread notice.

•



quency counters, detectors and
telescopes.

Another intensive field of study
for the last 10 to 12 years has been
the amount and distribution of
ozone in the atmosphere. The
ozone is produced by ultraviolet
radiation from the sun and is dis-
tributed in lower layers. by the
circulation of the atmosphere. The
ozone prevents most of. the ultra-
violet rays from reaching the sur-
face of the earth. Toomuch expo-
sure to ultra-violet radiation is harm-
ful to man's skin. It also helps to
warm up the upper atmosphere.
This study has thrown light on th,e
general circulation of the atmos-
phere at levels which are not easily
observable otherwise.

STUDY OF IONOSPHERE

Satellite signal tracking and telemetric station of the Physical Research
, Laboratory, Ahmedabad

Behind these lies a lot of quiet,
pioneering, basic work in the labo-
ratories. Two of our major
centres of atmospheric and space
investigations are the Tata Institute
of Fundamental Research and the
Physical Research Laboratory at
Ahmedabad. The Physical Re-
search Laboratory (P.R.L.) is
smaller, but has borne the brunt
of space research work. In fact,
it is the propellent of India's space
science.

In the vast Gujarat University
campus, one. can easily locate
P.R.L. with its wind tower, radio
masts and satellite tracking station.
It began two decades ago as a
small laboratory for the study of
cosmic rays. Today it has four
major . departments dealing with
atmospheric physics, cosmic ray
and astrophysics, theoretical phy-
sics and radiophysics and electro-
nics .. P.R.L.'s. overall programme
is "the integrated .study of the
different kinds of radiation that
are received on the earth and their
geophysical consequences". The
Headquarters of the Indian Na-
tional Committee. for Space. Re-
search (INCOSPAR) is also located
in the Laboratory, obviously be-
cause Dr. Vikrani Sarabhai, its
.Chairman, an eminent space

scientist himself, is also the Direc-
tor of the Laboratory. .

As in the Tata Institute, here
too, the bulk of the scientists are
young. They retord radio waves
from the sun and stars and signals
from satellites going round the
earth. Their equipment estimate
the. electron content of the ionos-
phere. Cosmic rays form .one of
their major fields of study.

SPECTRA OF STARS

Cosmic rays are the most
powerful form of energy hurled at
the earth from space. They bom-
bard the earth day and night.
They travel at almost the speed of
light and strike every spot on earth
and go deep into it. Where do
the cosmic rays come from? From
the s'un ?From the stars? Scien-
tists have yet to unravel the
.mystery. Cosmic rays contain
protons and heavy nuclei. Con-
tinuous recording of cosmic rays
is done by P.R.L. at four stations
in India: Ahmedabad, Kodaikanal,
Trivandrum and Gulmarg. These
studies have made the P.R.L. one
of. the most important schools of
.cosmic ray research in . India.
.Wesaw. a variety of instruments
being made: electronic clocks, fre-
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The' uppermost part of the
atmosphere above 90 kms from sea
. level, called the. ionosphere, has
been the subject of fascinating
study for the last five .to six deca-
des. The ionosphere is responsible
for the transmission of ~ "short"
radiowaves 'round the earth. But
changes in the ionosphere disturb
efficient radio transmission. There-
fore, it is a source of help as well as
headac'he to the wireless engineer.

Ionosphere is able to bounce
back radio waves due to its elec-
trification or ionisation. This is
dependent on the sun and the
amount of radiations that the
ionosphere receives from it. .Some
properties of the ionosphere vary
with the sun's aCtivity minute by
minute and present a great co.m-
munications problem.: P.' R .. L.
scientists have been seeking answers
to questions such as : what. is' .the
full ~ectrum of the energy that
comes into the ionosphere? What
is the amount of electron concen"
trations in its various layers? Why
do the layers sometimes bounce
back radiowaves' and sometimes
absorb them? How do the layers
change with changes on the sun ?
What are the daiiy and seasonal
changes in ionospheric winds?

P. R. L. scientists use different
tools and methods to tackle these
questions. .They send pulses of
high frequencies tq thejonosphere,
get them back and record. They



AMIDST COCONUT TREES

A technician at work at the Space
Science Technology Centre at Veli
Hill near Thumba. In the casting
chambers the propellant mixture is
prepared.

TERLS, like the Tata Institute,
Tro.mbay and Tarapur, 'has a lo.vely
lo.catio.n an the seashare. Once a
flo.urishing village o.f Christian
fishermen, the vast area o.f 560
acres o.ccupied by the Racket
Range is a luxuriant co.co.nut grave.

A farmer church ho.uses the
aero.dynamicsJabo.rato.ry~ what was
o.ncethe Bisho.p's Hause has became
the electro.nic develo.pment sectio.n.

Thumba represents internatio.nal
co.llabo.ratio.n in space science. It
is the o.nly centre in the wo.rld
,where space scientists fro.m the
United States, the So.viet Unio.n
and France have wo.rked to.gether
an a racket base. The Statio.n
participated in the pro.grammes o.f

'the Internatio.nal Quiet Sun Year
and the Indian Ocean Expeditio.n.

[turn to' PAGE 47J

, I,
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Th~ antellnasystem for t1iesolaJ:\,.,: '. ~ ~" :,JorSp.l!c~ ..Re~ejll:.~h,Jla.s ~et JIP ,at
radIO spectroscope at Ahmedabad' Thumba an Equato.rial Racket

Launching Statio.n ( TERLS ).
'" Thumba is abo.ut 16 kms by ro.ad

." .. fro.m Trivandrum city. The first
statio.n whIch reco.rds t~~ sClentJfi~~. racket was fired in .1963 and in less
data transmitted by~ vano.us 'satel- 'than two years, rackets 'launched
lites. fro.mThumba (?,arriedpaylo.ads co.m-

Mare than any' other 'facility, prising instruments entirely made at
so.undingro.ckets pro.vide the mast the Ahmedabad Physical Research
co.nvenient and usefulto.o.l far the Labo.rato.ry.
experimental study o.f a large
regio.n o.f the atmo.sphere between
40 and 200 kms,abo.ve the levels
attained by balloo.ns and belo.w
the o.peratio.nal height o.f satellites.
The Indian Natio.nal Co.mmittee

~
_~, ..M~ ";;. .~, -r-~',

TRACKING STATION
The beaco.n signals transmitted

fro.Ifi the satellites pass thro.ugh the
io.no.sphere which pro.duces changes
in these signals. Such signals when
received and reco.rded an the
gro.und give info.rmation an the
state o.f the io.no.sphere. P.R.L. has
a statellite telemetry receptio.n

analyse the transinissio.n pro.per-
ties o.f radio. no.ise fro.m the sun
and ather stars. The mast mo.dern
metho.ds far studying the io.no.s-
phere include the use o.f satellites
and rackets. P.R.L. scientists
make use o.f these facilities tao..



Who buys the right quality tea
for 36countries?

rBrooke Bond! A Brooke Bond Tea Buyer has to have
both skill and experience-because thousands of lots of tea
(eac~.tea different) are sold at a rate of 5 lots a minute.

, Many years of experience in the business has given Brooke
Bond Buyers and Tasters an intimate knowledge of both the
Indian and world tea markets. This has, in turn, helped
make Brooke Bond one of the largest single exporters of tea.

'their-Buyers and Tasters can tell you the individual require~
ments of tea drinkers-which varies from country to country
-'-the world over -

And in the Indian market, their Buyers and T~ters also play
a vital r01e-~hat, ofe~suring the right quality for your cup
,: of tea'. -l,n :order to do this, Brooke .J?ond's Senior Tasten

, '

...• ~ t

f_'-:"Bu.yingt~e.right kind of tea requires.
--:,s~ys'~nexpert Brooke BondTea.Bu.yer.
, F" • • •

BROOKE BOND INDIA PRIVATE LIMITED
,'? Sluk~speare Sarani. Calcutta-l~.

sample thousands of lots from thousands of gardens. (There
are about ten thousand tea estates in India .which produce
different types of tea, varying in quality, from week to week).

All these different teas have to be carefully tasted and valued
before the buying begins. The advantage of tasting and
valuing each tea is that the Buyers know what types of tea and
how much of each to buy. Then, from this balanced stock,
several blends are prepared. Quite often, as many as fifty teas
have to be skillfully blended to bring you your cup of,.
Brooke Bond tea-tea which is always of the right quality. .

The hiah quality. oJ.BrookeBond tea has made them one oj India's
export leaders with aforeian exchanae eamina oj over Rs. 14 crotes
annually. '

skill and experience,"

...g;

-,
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Internation,al C6-op"eration at Thumba
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A rocket takes otT from the launching station at Thumba
. Picture: Courtesy TERLS

sample of indigenous fibre glass as
'strong as steel and resistant to heat
up to 250°C, which has been tried
and tested in flight.

A Space Science and Technology
Laboratory will soon rise in the
picturesque Veti Hill, close to the
Rocket launching station. A pro-
pellent laboratory which will form
its nU.cleus has started developing
propellents for rockets of Indian
design.

An Indian-made rocket is yet.
to be fired.'. But in collaboration
with Sud Aviation of France,
Centaure rockets' are being made
at Trombay. Already electronic
and mechanical hardware is being
developed in India.

Complete telemetry systems,
recovery systems, transmitters,
stainless steel nose cone and. a
variety of other equipment have
been made at TERLS. We saw a

Thuinba is unique in another
sense. It is the first rocket launch- '
ing station' located on the earth's
magnetic equator. In this region
the earth's general magnetic field
is large. At the magnetic equator
the ionosphere has many special
features' like the electro-jet, a
narrow stream of very high electric
current; that flows every day III the
region of. 90-130 kms. over the
equator .. By studying the probleJ!ls
~ssociated' wi.th the electro-jet,
scie~tists get a better insight into
the process by which. weather is
affected.

Sounding rockets proviqe the
best means to send up instruments
for carrying out such studies. The
payload of instruments that a sound-
ing rocket carries records d~sired
information in the environment
through which the rocket travels.
The payload varies according. to
the' purpose of the experiments it
i,s intended to do apdits configura-
tion varies with the nose cone of
the rocket.. .

In .early August when we were
at Thumba, the ,station was getting
ready for launching rockets some.,.
time in September or October. '
.TE1~:LShas so far fired 51 roc-

- kets from 'the Thumba range. Of
these 45 rockets came from the
National Aeronautics and Space
Administration (NASA) of the
U.S.A. and 6 rockets from. the
Centre National d'Etudes Spatiales
(CNES) of France. The US. and
France. have given other valuable
equiplpent also. rill now the
maximum number of rockets fired
in a single night has been four.

. VAPOUR TRAIL'

Nike-Apache rockets which
release sodium vapour of a bright
orange colour into the sky between
80 and 180. kms help to measure
atmospheric winds, temperature,
diffusion and turbulence.' Special
cameras located at Kanyakumari,
Palayamkottai, Kodaikanal and
Kottayam .photograph the trail of
sodium vapour.

The U.S.S.R. has gifted an.
M.T-4 helicopter, a Minsk-2 elec-
tronic computer and a Shake Table
VUX-7 for vibration testing of pay
loads.



AROUND THE WORLD
,WITH SATELLITES

'.Yo,JANA. O~tobeH,:l967, J~ag:e~

The control equipment at the Experimental Satellite
Communjl:atioll,Earth Station, Ahmedabad._, " .'~"

)
terminal,' amplifies them, and
retransmits them. It can 'be in
contact with many points on earth"
at the same time. A terminal
station in any country' would lilik
that country, through. a system of
synchronous satellites, to the rest
of the world. Satellites can trans-~
mit - television, voice, ~telegraph,.
computer data an<1,fascimile. .

India's ground' station ,will-
collaborate with, the, National
Aeronimtics and Space' Administra-,
tion of the U.S.A. and use the
Application Technology Satellites
orbited by 'them for conducting"
scientific experiments in ~ommuni-
cation B;swell as in meteorology.

The N.A.S.A.programme is to
launch five such satellites : with the
help of Agena rockets.' Fourot
them will be at a. synchronous
altitude; that is at 35,000 kms, and,
the fifth ata lower leveI..One of
the .synchronous satellites has
already been launched' and is over
the Pacific. The second, launched' .
in April,,, failed to go into the
required orbit. The third to be:
over 'the Atlantic will be launched
soon.

The satellites are cylindrical and
,are about 135 cms long and have a,
diameter of about 145 cms. Each
satellite weighs about 350 kgs.

The ground station can tralls-:
mit and receive' 600 ' channels' of
conversation or TV ~ictures.

AMPLIFYING
The station transmits messages

or pictures in high frequency waves.
of 6,000: megacycles to the satellite.:
By the time the waves reach the:
satellite, .they get attenuated in the,
atmosphere. The satellite amplifies.
them and relays' the message 'ot
pictures in signals having' a fre-:
quency of 4,000 megacycles: These~
signals get wea~eI1~d}.l!Jld mixed
up with:'e1ec\ric; ~ignals from.~)1tr
atIl1o~phe.l"~_.quriIlg'," their, 'Passage.
downwa~ps...;:;:Byjqe .ti!Ile~!4e>large'
gfoimd station antennas, 14 ~e!r~l

India 'through a global satellite
system to the rest of the world.

A new age in global communi-
cation was born with the launching'
of "Early Bird", a communications
satellite, by the U.S.A. two years
ago. The satellite orbits at a
height of 35,000 kms above the
equator.' Its orbital period is
synchronous with the earth's period
of rotation of 24 hours and so,
to an observer on earth, it appears
to stay fixed over the same spot on
the earth. With such satellites
orbiting at a height of 35,000 kms
over three fixed points, it is possi-
ble to establish direct visual contact
between any two locations on earth.

How does a satellite enable
communication? A satellite recei-
ves signals sent to it from a ground

.•..~- .. - . '.

BIRTH OF AN ERA

Three days before we reached
there on July 19, the station had
become operational. Jt has linked

A man at the control inside a
room pressed a button. A huge

umbrella-like aluminium and steel
metal disc held aloft over a tall'
tower -began to rotate-sideways,
clockwise and anti-clockwise, and
then in a semicircle upward. It
was the parabolic antenna (aerial)
of the Experimental Satellite Com-
munication Earth Station
(E.S.C.E.S.), 12 kms from Ahmeda-
bad, that has been established by
the Department of Atomic Energy.
The first station of its kind in
India, it has received financial
assistance from the U.N.



EXPERIMENTS IN GLOBAL COMMUNICATION. . . .

in diameter, pick up --these signals,
they would be very weak. They
will only be a billionth of the light
waves that come from an' ordinary
domestic torch. So they have to.
be amplified. They are passed
through parametric amplifiers, which
are immersed in liquid nitrogen
whose temperature is extremely
low. When they come out, they
would have been freed from ex-
traneous noises and amplified

10,000 million times. They are then
recorded.

Wh.y was Ahmedabad chosen,
for establishing this station?

It is an important communi~.
cation centre lying on the coaxial
cable route between Delhi and
Bombay. Secondly; there'~ is a
computer, near at hand,. in the
Physical Research Laboratory.

This ground station will pro-

vide training and research facilities
in satellite communication tech-
nology to engineers and technicians
from India and abroad. A training
college Will be opened here in the
next two months, which will train
24 people at a time for four
months. Engineers from A.I.R.,
Overseas Communications Service,
P. and T., and Defence Services will
also receive their training in satel-
lite communication here.

The antenna at the Experimental Satellite Communication Earth Station



HINDUSTAN INSECTICIDES LIMITED
( A Govt. of India Undertaking )

Serves the Nation with its wide range of products for health and agricultural programme,
and in addition to good productive results has earned year after year

profits for the National Exchequer.
Main Products

* TECHNICAL DDT
* FORMULATED DDT

By-Products:
* HYDROCHLORIC ACID
* PARA DCB
* ORTHO DCB
* SULPHURIC ACID

Intermediate Products :
* MONOCHLOROBENZENE
* CHLORAL
* CHLORAL HYDRATE
* ETHYL CHLORIDE

and proposed production of
* BHC

Factories at Delhi and AIwaye (Kerala)
Regd. Office: C-255~ Defence Colony, New Delhi-3.

lPE-Alyars S. 256"

STATE BANK FOR SERVI.CE

Thanks to the"marketing help
he received from the

co-operatives last year, he
could use better seeds and

fertilizers this year and get a
better yield too. State Bank
helped him there with timely

assistance through the
co-operatives.

Through 2100 Branches. the
State Bank of India and its

Subsidiaries extend financial
and other assistance not only
to the co-operative banks, but

also directly to the co-operatives
themselves. such as marketing
and processing societies, "Sugar

factories. industrial
co-operatives, consumer

wholesale stores and others.

. jJrhim,a bigger;betteryield this year!
.:::~»

.):..~.
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Inside a computer.

The console of a computer through which the operator
can communicate with the machine

Computer•
InProgress

Technology
THE Tata Institute has the largest

electronic computer in India. .
Those who operated the compu-

ter seemed eminently happy with
'his' (a computer is not a she)
performance. Everyone spoke
warmly about him. Dr. P. V. S.
Rao, one of the scientists in charge
of the computer, said: "In a second,
this computer does 600,000 addi-
tions or subtractions and 200,000
multiplications or divisions with-
out committin g a single mistake.
An average mathematician would
take nearly 40 days working round
the clock to complete this job.
Today this computer works 20 hours
a day. He works three shifts.
Seventy to eighty organisations-

national labonitories, universities,
technical institutes and' several
others-use him. We charge
Rs. 500 an hout for the work."

Speed and Reliability
An electronic computer has still

miles to go before it can approach
anywhere near the human brain in
complexity or capability. It can-
not laugh, or weep, appreciate
music or write' poems. But its
speed and reliability in doing
numerical calcula'tions or solving
complex math'ematical problems
are enormous and far beyond man's
capacity. . ,

How does an electronic compu-
ter work? It has four main

organs : a control unit, which like
the human brain controls the other
organs, an arithmetic unit which
does the calculations, a memory
unit which remembers what it has
been instructed to do, as well as
store raw data and intermediate
results, and an input-output unit
which 'reads' the inputs and prints
the outputs.

The most intricate and fascinat-
ing part is the 'memory'-a
labyrinth of wires and cells. Each
cell holds a number and a computer
has hundreds of thousands of these
cells. Any of these cells can be
specified by a number and its
contents pop out. While a tran-
sistor radio consist~ of only six to
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ten t):'ansistors,a computer has up.
to a hundred thousand: of them.'
." "Using computers';, said Dr.
P. V. S. Rao, "is like teaching a
reliable but not very intelligent
assistant to do complicated jobs.
You first split the problem into very
small steps that he can understand
and execute." A problem has to
be split up and arranged in a
scheme of computation which is
called a programme. The input
quantities are called data. Even the
slightest mistake in programming
will baffle the computer and pro-
duce meaningless results.

The computer's main use is, of
- course, in solving problems but it
has been made to perform some
remarkable feats also. We were
pleasantly surprised when it was
coaxed to sing, "Two little dicky
birds sat upon a wall, one named
Peter and the other named Paul"
The voice was eerie; the. words
were not clear but it was not the

reproduction of any human voice. 1

Dr. R:ao said. that a person's lip:
movements. were measured when
he sang this song and. the
measurements were fed into the
computer which it converted into
electric impulses and recorded on
a magnetic tape. The voice' was
of the computer I

"Can't you make a computer
yourself? Why did you import
o.ne?" I asked Dr. P,V.S. Rao.

On-line Computer
"We had, of course, designed

and made a computer and we are
now making another," he said.
"The pilot model of our first
computer was made in 1957. The.
main computer was assembled in
1959 without any outside help.
Not a single person who had parti- .
cipated in its design and making
had any foreign training in compu-
ter technology at that time. And

the :computer which ~as named
TlFRAC worked for five years till
I.964when the bigger computer came
from America. More and more
sophisticated and 'versatilecompu-
ters come into the market every
year. Till we developed one
comparable to what will be availa-
ble five years later, we have to' get
from abroad. Now we are deve-'
loping what is called an on-line
computer."

An on-line computer, when
connected to an atomic reactor or
an oil refinary, automatically directs
the innumerable physical and
chemical processes and ensures con-
tinuous qualitly control. It measures
hundreds of temperatures, pressures
and'chemical concentrations and
operates numerous controls. Such
a computer can also be used to
study the complicated clinical
aspects of people by processing
medical data like blood pressure,
temperature, and so on.

Whether you are a small-scare manu.
facturer or a large Industrialist with a
rapidly expanding factory, you need tbe
right machines for the right jobs, Con-
sult HMT -experts at the manufacture
of machine tools. They will recommend
the correct machine to suit your specific
need, tailored to your exact purpose.
HMT have 37 machine tools in various
sizes from which you can choose.

CONSULT
.h.IVLI:

on the right machine
for the right job

incledino": General Purpose Lathes •
Pre-Selector Turret Lathes .• Mechani-
cal Milling Machine.s • Electrically Con-
trolled Milling Machines .•Radial Drilling
Machines .•Grinding Machines. Special
Purpose Machines • Gear Shapers .•
SingJe Spindle Bar Automatics .• Sur •.
face Grinders .• Gear Hobbers . 'FAY'
Automatics .•Multi-spindle Automatics
• Copying Lathes,

h.!'nJI: "INDUSiAN MACHINE T@OLSLTD., Bangalore-S1
Factories I & 'II 8ANGALORE (Mysore). III PINJORE (Haryana) IV KAlAMASSERY (Kerala), V HYOERABAD (Andhra Pradee1i)
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In a fenced area is a red metal-
lic vessel, resembling a wayside
post box, raising its head from
underground. Encased in the
metallic vessel called the clamshell
are two small instruments, the
seismometer and the amplifier.

When any geophysical event
takes place, the earth moves up or
down. An earthquake generally
produces a downward movement.
and a nuclear explosion upward.
The earth's movement, even as small
as one-millionth of a millimeter,
is picked up b,.v the magnet sus-
pended in the seismometer. The
signals are then. amplified and
transmitted through overhead ca-
bles to a central recording labo-
ratory. There, the signals are pro-
cessed and visually recorded on a
graph and on a magnetic tape which
can run three days continuously.
From the graphs and tapes, the

Scientists check a seismometer that measures earth movements~

distance, the velocity and direction :
of any event that has taken place.
can be determined.

The entire system consists of:
the seismometers placed inside:
clamshells at intervals of 2.5 Kms. '
on an L-shaped pattern. This sys- :
tern is called a seismic array. It can
detect. any un4rgr~)Und ,explosion .
or earthquake tnat takes place
within a radius of 10,000 kms.

Of all places in India, why this'
out-of-the-way village -? This is
because the place is one of the
most noiseless in India. There is
no industry nearby and the village
is far removed from major transport
systems. Both the Arabian Sea
and the Bay of Bengal are far away:
from here. And the Deccan pla-
teau is geologically stable having
a continuous bedrock.

INDIA'S
FIRST r

STATION

record the minutest shaking of the
earth to the accuracy of a part in
ten million. Within three days of
its being set up in October 1965, it
recorded clearly an underground
nuclear explosion conducted by the
United States of America at Am-
chitka in the Aleutian Islands
some 9,500 kilometers away.

DETECTING NUCLEAR
EXPLOSIONS

SOME 80 kilometers from Banga-
lore on the road to Secunde-

rabad is the town of Gauribidanur.
Not far from the town is the
village of Hossur set amidst hills.

-We drove to this village to see
the Nuclear Explosion Detection
Centre. The village bore no exter-
nal marks of housing an important
centre of scientific study. There
was hardly any big _building; nor
was there much excitement or visi-
ble activity.

There is much quiet work done
here, though. The ~entre can
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A LAND OF PICTURESQUE TEMPLES

•

The 'temple ofShri Mangesh at
Prio) is like a jewel Set amidst
beautiful green surroundings.
The other well-known temples
are those of. Shri Mhalasa it
Mardol, Shri Narsimha at
Veling, Shri Shantadurga at
Kavlem, etc.
Goa, a land richly endowed by
nature, has many attractions for
the tourist. With a history that
stretches as far back as the
mythological era. Goa abounds
.in picturesque temples, historical.
landmarks, holiday resorts and
lovely stretches of sea shore.
When you are planning a holi.
day, make Goa your exclusive
choice.

come to con for an exciting holiday
, DEPARTMENT OF TOURISM
Government of Goa. Daman & DilJ. Panjim.

THE KERALA paEMO PIPE FA~TORY LTD.,
An Industrial Enterprise of the Public of Kera1a

PREMO PIPES
India's Best Prestressed Concrete Pipes for .Water Supply,

Drainage, Irrigation and Cross Drainage Works
. Other Products:

R.C.C. PIPES, R.C.C. TRANSMISSION POLES, MOSAIC TILES,. .
SPECIAL CONCRETE PRECAST ITEMS .

1966.67
Rs.

20,12,640
4,18,296
2,42,400
1,28,744
17,725

1965-66
Rs.

15,05,150
3,57,154
1,49,607
1,06,000

1J ,536
LTD.

.What .Your Factory Did i/1 the Last Five Years
1962-63 1963-64 1964.65
Rs. Rs. Rs;

3,47,3 LO 13,64,269 14,12,048
1,33,951 2,09,850 2,13,831
8,285 .2,26,177 1,54,414

1,20,000 89,000
9,440 8,725 9,845

PREMO PIPE FACTORY, .

Turnover
Salaries, Wages &' Bonus'
Profit .
T;;rx:provision, ,
: Premo Production (Metres)

THE KERALA
of Concrete Service to the Nation

Enquiries to :
. Managing Director,
:Kerala Premo Pipt Factory Ltd.
Regd.Office : Trivandrum-3.
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ROUND TABLE DISCUSSION

REACH.TOHAS
THE

. .

SCIEN.CE
PEOPLE
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A Round Table of. Scientist~ and Technologist~was
convened in Delhi on September 7 and ~ by the

Prime' Minister, Mrs. Indira Gandhi. The Prime
.Minister explained that this was one of the series .of get-
togethers to allow "fruitful discussion" and also: "to
keep person~l and fi~st-hand copt act wit~ the mmds
of important sectIOns of our people. About 50
scientists from the various research institutes, ~oth
official and non-official. took partin the dis~ussions.
. In her address, the Prime Minister said, "It is:

possible to d~tec( a .sense of disq'uiet and ~rust~at~~n,
in the country s scientIfic commumty of WhICh bram.
drain' is not the only manifes~ation. There .appears
to be a gulf between science and administration,. i~-
adequate contact between ~cience. andindl;lstry and,.In
my view, foreign collaboration is still too readIly
sought."

"Scie~ce and Planning also could draw much
closer. There is. urgent need for more careful and
detailed research planning linked to specific needs and
time-horizons;' .We must. be sufficiently bold and
imaginative in developing. and using our own know~
how as well as making the fuUest use 'of the experience
of others. Above all, we must ensure that the results:
we achieve are commensurate with our investment."

TEMPER OF SCIENCE.- - - .. ~
The scientists broke into three panels.
Panel I discussed ~howto build the' scientific temper

inthe country. It felt that a large number ofcompe~
tent scientists mlJst get personally ipvoled in the task
of educating the people on science matters andcreat-.
ing science-mindedness in the' country. A basic
defect of our science education at most levels, includ-'
ing attempts at popu\arisation of science, was .the.
.emphasis on teaching about the supposed "facts" and
"wonders" of science and not the methodology' of
science.
. It .suggested. that: (i) All science books prescribed
should be scrutinised by a competent panel for their
correct methodological approach. (ii). Text-books,
should be written by first-rate people in each region or
State. (iii) At the school level, the books need to be
translated in terms of not only language' but also their
'atmosphere.' (iv) Scientists in universities arid
laboratories should take part in schc;>olscience .edu-
cation. Perhaps the best university science students
could be asked to teach in primary s'chools' as part.
of.a National Service Scheme.. (v) Science journals
should be started at school level. ..
I For popularising science among the masses. the
panel suggested the production of documentary films,
radio' talks and popular science journals in, English
and regional languages. The panel was of the una-

nimous OpInIOn that English had to be taught suffi-
ciently, early to all students who intended to go in
for specialised or advanced course in science, engineer-
ing and technology .

As for science education at. -Jhe university stage,
the panel felt that. the funds' ,'-t).ow available were
"pitifully inadequate". It desireo' that the staff be
doubled at a cost of about. Rs. 5 crore.

The panel was of.theview that every effort should
be made to get Indian sCientists back to .India. It was
. essential . to identify tIle first-rate Indian scientist
abroad and allow him to return, if he so desired, with
a team of his own choosing and to a location of his
choice where the facilities he \\;anted should be provi-
. ded as far as possible. Also a senior scientist in India
, might correspond directly with someone abroad who
. would be willing to join his group. .The system should
, be strongly encouraged. -' ~". "

ORGANISAtION'
Panel II discussed the problems" related to the

organisation of science in the. country. It said. the
Scientific Policy Resolution' of 1958 'should' be effecti-
velyimplemented. The scientific poIicy~making body,
the Planning Commission, the variou's national insti-
tutions for scientific and' technological. research, the
science departments <;>ftp.e Ministt;ie~ and the Univer-
sities, should all form part of an interlocking network
of science which, in turn, would become part of national
industrial, economic and social activity. The panel
suggested the following set-up for integrating the
scientific activities in the country:

(1) The Scientific Advisory Committee to the
Cabinet (SACC), set up in 1965, should remain the
sole body providing. top level advice to the Govern-
ment on science and technology. To make .this
. organisation more effective, it should have a full-time
chairman, preferably a professional scientist, and it
should include the Member Df Planning Commission
in charge of scientific research. It should also have a
small permanent staff of science analysts and a work-
ing group system. to tackle specific problems and
initiate studies of fields and disciplines in depth.

(2) A. National Council for Scientific 'Research
(NCSR) should be set up as a statutory body for the
co-ordination and implementation of all the research
and development activities of the various scientific
, departments and prganisations within the Government.
It should be headed by the Member for Scientific
. Research of the' Planning Commission. In each
Ministry having significant scientific and technological
operation, a Science Administration Wing should be
set up to act as the sole executive machinery for
implementing the science programmes of the Ministry.
The various Ministerial programmes would be referred

I /



THE SOLIDAL CABLE ...
byALIND

to the NCSR for financial and technical int~gration.
(3) A separate Ministry of Science' and Technology

should be established under a Cabinet Minister. The
Ministry should provide leadership and guidance to
all Ministries, co-ordinate scientific research in diffe-
rent fields and advise the Government on the imple~
mentation of scientific policy.

(4) . A National Academy of Science and Techno-
logy (NAST) should be set up as a single professional
society for science and technology. Such an academy
could be formed by merging the four existing
professional soCieties or could be an altogether new
organisation. .

(5) Science administration should develop an .
. effective system for discovering talent, encouraging
innovations and giving opportunities to individuals
for better-professional performance. The job oppot-
tunities and career prospects in science and techno-
logy should pot. be lower than .those of other
Government services in terms of economic, social
arid professional benefits.

(6) The universities should be made to work in
collaboration with, other scientific and technological
organisations in the country.

PLANNING AND UTILISATION

AL/IAIX,]

Panel III discu ssed the problems of planning and
utilisation of research and technology. It observed
that Indian talent in science and technology was of
a high quality~ "There were generally ample oppor-
tunities for recognition of the basic research work
of scientists. However, special measures would
have to be take'n to' recognise scientists and techno-
logists making contributions in applied scienc~s.

About foreign collaboration, the panel suggested
that it should be resorted to only for the purpose
of gaining lead time. In c~ses where technology of
a higher standard could be developed within the
country, such collaboration was undesirable. Even
in cases where an industry was established with
foreign know-how, indigenous research should be
made available for advancing ,the imported
technology. It was not necessary to have total turn:-
key imported technology. Outright purchase of
foreign"know-how was preferred to royalty. .

For the national planning of research and
development, the panel suggested, the Bhaba Com-
mittee's report on electronics should' be emulated,
To avoid failures of research projects, studies should
be carried out at an early stage covering technical,
marketing and economic feasibilities. The final user
should be given full information based on reasonable
pilot plant studies and adequate surveys. Labora-
tories should instal pilot plants for defining design
parameters and. these should. not operate as semi-
commericial plants. "

)

The total quantum of research and development
in the country as a whole is still deplorably low.
All efforts should be made to increase it speedily.
~ There is considerable technical know-~ow already

freely available in the country. Steps should be taken
for its wid~r and efficient application. .
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...a new type of underground alu-
minium power cable consisting of
solid . sector-shaped conductor'
cores insulated with pvc. For

. -

compactness, . jointing simplicity
and easy manipulation AUND
SOLIDAL is-hard to beat!

THE ALUMINIUM INDUSTR'IES LIMITED.
Indio's /a'fes~ ~mCJnu((Jcturf~Sof nlurninfum conductors and accessories
Regisce,.d Office; Kunda •.a (Kera'a)
Plants: Kundara . Hirakud • Hyderabad
Managing Agen!. -

SESHASA YEE BROS. (TRAV.) PRIVATE LIMITED



DARJEELING (West Bengal)

WEALTH FROM
WASTE

RURAL INDUSTRY

A YOJANA SUPPLEMENT

ON the outskirts of Siliguri town
in the Darjeeling Rural

Industries. Project, is s~tuated,
amidst sylvan settings, a bone meal
unit run by an enthusiastic entre-'
preneur who has cast aside consi-
derations of caste and orthodoxy
for undertaking this kind of
work.

In a way he has done a pio-
neer's job in starting this factory in
this area. Although it is difficult
to stand the stench emitted by the
decaying flesh and bones, yet the
reward is rich for him and many
others associated with this enter-
prise.

Mr. R.C. Ghatak, 52, Director
of the North Bengal Bone Mill and
Fertilisers Private Ltd., Siliguri, is
not only putting to a commendable
use the petrifying bones of dead
animals gathered from far. flung
villages for running a successful
business of his own, but is also
instrumental in providing direct
employment to 40 persons in his
factory in the task of collecting
bones for his factory.

After passing his Matriculation
examination from a school in
Mymensingh (now in East Pakistan)
in 1931,Mr. Ghatak joined Rippon
College, Calcutta, from where he
took his B.Sc. degree in 1936with
distinction. He then joined the
Imperial; Institute of Sugar Techno-
logy,- Kanpur, in 1937, completing
his technology course in 1940 and
topping the list of successful
candidates. Mr. Ghatak has
specialised in the manufacture of
sugar, alcohol and vinegar from
molasses and malts and beer from
cereals. During his 16 years of
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service he worked as a chemist
with a number of sugar mills
and distillerfes at' various .places
such as Moradabad, Rampur,
Cooch Behar and Kathmandu.
During this period he came into
close contact with some Dutch and
Russian technologists of inter-
national repute and was greatly
inspired by their self-imposed
discipline, a high sense of duty and
a keen desire to improve upon
their professional experti~e.

When Mr. Ghatak decided to
set up his own enterprise he was
drawing a monthly salary of
Rs. 1400 at Kathmandu as the
manager of a distillery. "It was
no easy job to throwaway a luc-
rative job and go in for a business
enterprise when things were uncer-
tain and the family burden rather
heavy, for," as Mr. Ghatak explai-
ned, "I"had to support my brothers,
mother and sisters who had crossed
over to India in recent past' leaving
all their belongings in Pakistan."
The prevailing taboos and the

. orthodox family set-up did not
give much encouragement for the
kind of enterprjse he was contemp-
lating. But fifially he decided to
take a plunge and in partnership
with a' Russian technologist. and
friend, late Ivan Stepanevich Nico-
lin, he started the present enter-
prise in 1950 as a private limited
company. With their own resour-
ces and the financial assistance
received ,after great efforts and
much delay from the Industry
Department of the West Bengal
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Govt., they set up a fine unit which
now involves a fixed capital invest-
ment of about Rs. 70,000 and a
working capital of Rs. one lakh.
The unit started with direct emp-
loyment of 10 persons and has
now on its rolls 40 employees. Its
production which in the initial
stages was' of the order of 300
tonnes has now almost doubled.
They have a regular contract with
a firm to supply crushed bone-meal
and there is no dearth of demand.
Apart from preparIng bone meal
for use as a fertiliser, the unit
exports grit which is utilised for
the manufacture of gelatine. Being
the only one of its kind in the area,
the unit has given a spurt to bone
collecting activities in the surroun-
ding villages where groups of bone
collectors. have cropped up and
found a: gainful occupation all
through the year.

Mr. Ghatakis not satisfied with
the crushing of bones alone. He-
has plans to expand his business
activity by undertaking some more
manufacturing operations. such as
manufacture of glue from sinews
which at present are not properly
utilised, as also the establishment
of granulated mixed chemical for-
mulations and insecticides and
pesticides. He is studying the
financial and technical implications
after which he will finalise his
plans. At present the immediate
requirement of the unit is electric
connections and some machinery--:..
a rotary grading machine and a
weighing bridge.



r: .WARDHA (Maharashtra)

A FARMER'S PIONEERING
ENTERPRISE

R. D. HATEKAR

immediately switched over to the
steel furniture in the production of
which galvanised metal sheets could
be done away with. The unit now
manufactures steel furniture for
hospitals, maternity homes, schools,
colleges and libraries. . Their pro-
ducts range from paper-stands
to steel cupboards alld' from office
furniture to show-cases. Like lhe

. poultry implements' this furniture
is also in good demand. The'turn-
over of the' unit increased from-
Rs, 23,000 in 1964-65 to Rs.
47,000 in 1965-66, and 78,000 in
1966-67.

At the Padma-Kripa Industries, Wardha. The picture. shows
two workers at work in the grinding section of the Industries'
workshop

-THE village Savangi (Meghe), near
the second mile-stone on'

Wardha-Yeotmal road, is like any
of the 12000-odd villages of the
Vidarbha region of Maharashtra.
In. recent years a number of small
industries have sprung up in the
vi<;inity of Savangi, holding a
promise of change in the life of
the local people. Padma-Kripa
Industries, manufacturing poultry_
equipment and steel furniture and
started under the Wardha Rural
Industries Project, is one of the
more successful new enterprises.

The enterprise owes .its success
to the untiring efforts of a farmer,
popularly know'n as "Dr. Raosaheb
Kaley," and his eldest son
Chintaman (Chandoo). .In 1963,
Raosaheb Kaley started poultry
as a side business on an -experi-
mental basis. He soon discovered
to his dismay that the poultry
equipment he used was defective
in design and manufacture. Deter-
mined to make good his losses he
hit upon 'the idea of improving

-the instruments to remove' their
defects. The designs of the im-

; proved instrumellts were prepared
and the "Doctor" decided to
undertake manufacturing opera-
tions himself on a modest scale.
But .how to' solve. the ticklish
'probleID of capital? About this
time he heard about the Rural
industries Project. Kaley presented
a detailed scheme of his own to
the Project authorities, and a loan
of Rs. 10,000 was sanctioned. . He
addeCl'to this amount his savings
of Rs. 3,500'! and in 1964 the
Pad ma-Kripa .;,;!ndustries . start ed
producing impro:v~d poultry equip-
ment and steel furniture. Today"
they a're manufactl:lring powe!~
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operated breeds, incubators, and a
number of other items.

The unit has received orders for
poultry implements from quite a
few modern poultry farms. The
Chief Minister of Maharashtra
praised the quality of the products
in the. Agro-Industrial - Exhibition.
held in. 1965"66, and the .entrepren-

eur was awarded the first prize by
the then Defence Minister, Mr.
Y. B.Chavan.

Blessing in Disguise
. . Months ago, the galvanised
metal sheets became scarce. In
view of this raw material scarcity,
the . Padma-Kripa Industries
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- Kaley's eldest son Chintaman,
an imaginative and'; enthusiastic
young man, has noW taken over
the responsibility of the business
from his father. Chintaman Kaley.
was among the 36 .industrialists
who visited various industrial
centres of Maharashtra in a study
tourorgilDised by the iRural Indus-
tries Project, Wardha, last year.
The tour gave this enterprising

young- man some new ideas. He'
intends to set up a forging plant
to .manufacture sophisticated agri-
cultural implements. In fact, he
has. already started the production
of agricultural implements, and
will go in for the sophisticated pro-
duction as soon as he receives the
requisite financial and technical
assistance.



.KOZHIKODE (Kerala)

COMMON FACILITIES FOR
OVERHAULING MARINE ENGINES

FORMER FILM WORKER SETS
UP A METAL INDUSTRY

G. K. PANIKKAR

BEYPORE, about 9 kIn. to the
south-west of Kozhikode, is

a natural harbour. There is a
small port and there are various
plans to develop it into a full-
fledged harbour. Recently a fish-
ing harbour has been set up here.
There is a Fisheries Training Cen-
tre, where training is being given
to selected workers in deep sea
fishing. After the training, small
fishing vessels fitted with marine
engines are given to the trainees on
hire-purchase terms by the Fisheries
Department. A good number of
vessels have been so distributed.

Beypore has been famous for
boat building industry. A number
of engineering workers in this area
are engaged in the overhauling of
marine engines. Recently a co-
operative of these workers has been
organised. But these engineering
workers do not have modern equip-
ment and machines for the
efficient discharge of their jobs.

A survey of the resourc;:esand
needs conducted by this Project,
before initiating the progromme,
revealed the scope and necessity
for establishing a common service
facility centre for these workers.
The establishment of the centre
was thus taken in hand and it
started functioning from January
this year.

Ideally located between the
Beypore port and the fishing har-
bour on the bank of the Beypore
river. this centre has been set up by
the Project with a fixed investment
of Rs. one lakh. Besides under-
taking the overhauling of engines,
the centre with its modern machi-
nes can manufacture precision
spares required by marine diesel
engines.

From April 1967, the centre
has been placed at the disposal of
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the Beypore Marine Engineering
Workers' Cooperative Society which
is now making the best use of the
centre under the guidance of its
very active and able Secretary, Mr

. Subramonian. The society is
manufacturing items such as rudder
shoes, rudder fork and shaft,
pistons, sleeves, piston (rings, be-
sides overhauling and fitting of
diesal engines. At present eight
workers are reglllarly employed by
this centre.

A WORKER'S DREAM
REALISED.

MR. P. Madhavan had been a
skilled worker in an engi-

neering firm in Feroke area. He
has acquired considerable skill in
casting, and also in the manufac-
ture of various machines. His
life's ambition had been to set up a
unit of his own. By the middle of
1964 he approached the Project
with his scheme. But he had
neither finance nor land for setting
up a factory. He was advised to
hire a suitable building in Cheru-

ALLEPPEY (Kerala)

MR. V.K. Shenoi, formerly a film
technician in Bombay, was

interested in starting some useful
industry in his home town. He
was given technical guidance and
financial assistance by the Project
authorities at Alleppey which ena-
bled him to set up, in 1965, a unit
for the manufacture of anodised
aluminium fittings. The unit-
Actine Industries, Pattanakkad-is
now a leading manuf~cturer of

YOJANA October 1. 1967 Page 59

vannur, near Feroke,. where there
were a number of tile factories.
Early in 1965 he had set up the
engineering unit involving an
investment of Rs. 45.000. The
Project supplied him machines-two
heavy duty lathes, one vertical
drilling machine and a planing
machine-worth over Rs. 28,000 on
easy hire-purchase terms.

The unit, which also has a
foundry and a casting section,
provides employment to 21 persons,
including the entrepreneur and his
two brothers. It is manufacturing
all kinds of tile factory machines
such as pug mills, conveyors,
various types of dyes, and match
factory machines such as
chopping machines, cutting
machines and peeling machines.
In addition to these, it manufac-
tures pump sets, iron grills and
gates, spare parts of various machi-
nes, and attends to general engineer-
ing jobs in the area. Two match
splints manufacturing units spon-
sored by this Project have purchased
all their requirements of machines
froni this unit alone.

T. SUDHAKARA MENON

etched metal labels, anodised
aluminium lables, anodised 'hard-
ware items, novelty articles and
fashion jewellery in the Project
area. It is a well-equipped unit
with an anodising plant, a drilling
machine, a polishing machine, a
fly press, and a circular saw. The
Project provided over Rs. 18,000
for procurement of this machinery.

The unit, which went i1"to pro-
duction in January 1966, has now



a monthly average production of
Rs, 3,000. It provides regular
employment to three skilled wor-
kers, besides seven trainee-workers.
The industry has. g00d . prospects
as there is demand for anodised
aluminium fittings throughout the
State. The entrepreneur inten4sJo
equip the unit with additional
machinery for which purpose he,
has applied for a fresh loan of
Rs. 10,000 to' the'Pf0ject ~uthori-
ties. The ',upit 'has been receiving
technical advice from the Small
Industr}es Service . Institute, .Tri-
chur, and,' job' works fr.om the
Government of' India,. Extension
Centre, Thumpoly. .

A FISH CANNING UNIT

AMoNq the resource-based indus-
tries 'started;in the Alleppey

Project area, fish' canning maybe
mentioned as an important one.
Palpoo Arayan Industries, Purakkad,
has made a mink in this field. The
unit is'sllitably located on the
sea-shore and there is direct access
to the, sea froin tlie site through a
road, about, a furlong in length.
The abun~ance' of prawns available,
in the locality during certain periods
of the year is being made use of
profitably jn tbis .unit. ~ . .
. The total investment. on the unit
comes to .about Rs; 1.5 lakh cover-'
ing the cost of land, .buildiiig,
machinery,: water' supply;::: pipe
system, electric connections etc. Out
of this, the Project adv8.nceda loan
of Rs. 38,500 for construction of
the building, and Rs. 15,000 towards
hire-purchase of machinery. The
factory employs twenty trained
women workers and" ten Dien.
workers of whom six are skilled in
various jobs. There is also a techni-
cal adviser in overall supervision of
the work.

The factory which started
functioning on 1st April, 1967; has
a production capacity of 5000 tins of
4t oz. per shift . .' The product. is
graded into 'different varieties such
as 'colossal',: 'jumbo',. 'large','
'medium' ,'small'; 'tiny', and 'c6ck~
tail', according 10 the size of the
prawns. About fifty boats are
engaged in fishing ,in the locality
during the. peak season. The number
of shifts in the factory' depends on
the availability of fish. The product
offers good promise to earn foreign
exchange by exports.

Supplement-26

TARIKHET (U. P.)

.FIBRE . FROM
SISA.L

M.B.L SRIVASTAVA

, '.RAMBANS.is the. local, name of
; . sisal plant whic.h grows wil4
in this Project. It is estimated
that about 20,000' quintals of
.Rambans leaves are available in
.this area annually. These leave.s
have fibre texture used in the
'making of. twine and ropes,' the
length of fibre differing from 12 to
36 inches. Fibre is extracted after
removing green portion of leaves.
Green portion is soapy in nature
and its solution is used in washing
clothes. Fibre itself can be washed
with this 'solution. . .

Rambans is. of three varieties :
(i) Agave Royalana, (ii). Agave
Americana, (iii) Agave Sesalana.
In this area mostly Agave Royalana
is found. ( This variety gives fibre
of short and medium lengths. The
other two varieties are known for
long fibres. Plantation of Rambans
on.scientific basis is still unknown
in ,this area. Some preliminary
~ork . for, taking up plantation of
SesalaiJ.a.has been done by the Soil
ConservationOivision of Forest
Department at,' Ranikhet, and on
its success it might be extended to
,other. catchment areas of river
Ramganga.

The Ship, Ancillary Industries
Committee, Bombay, which assessed
the demand for fibre for overboard
marine ropes, estimated that' the
six factories in this industry can
purchase about 50 thousand
qui~tals . of fibre annually. The
locally 3;vailable fibre was got tested
and was found. equivalent to an
inferi9r grade of importe'd fibre. :

One entrepreneur, Mr Bhairav
Dutt, who is a science graduate,
was encouraged to set up an indus-
trial unit atTarikhet for processing
of Rambans fibre. He was given an
industrial loan of Rs. 5,000 and an
industrial grant of Rs. 400. His
father Mr Ram Outt Pandey;
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Pradhan of the GaoIi Sabha~ was
the driving force behind: this enter-
prise. Mr Pandey had, in the
course of his internments during the
Independence struggle,Jearnt about
extracting fibre from Rambans
leaves, 'making t'YiJ;les from- fibres
and washing clothes. with its green
substance. The work was done by
hand process and involved strenuous
labour intended as an item of
work !Sf - 'rigorqu.s, jil)prjsonment.
That bitter experience served Ram
Outta Pandey in' establishing a
factory at Tarikhet for extracting
fibre'and making lw:iiles.and ropes .
The factory. is. equipped:' with a
.'scrapper for extracting nbi'e from
leaves; .twine. making ",m:achines,
.carding machines, (all power-driven),
'and a ro'pe rrHiking :machine (hand
driven). ~: ...... ".
. . Green' 1~~ves'"ai~~,:pur6hased at
factory siteat'Re. '1 'per 40 'kgs, and
this .has provided subsidiary income
to several women and students who
cut. leaves on their way to market
or school and sell. at the factory.
Fibre is' extracted from these leaves
with the help bf the power scrapper.
Three. to four kgs .of fibre are
obtained from 40 kgs of leaves.
Half of this' fibre is good and tlie
remaining half is tow which has
to be carded, before' being spun.
The carded fibre is, given' to local
pers'ons who' are paid at'Re. 1 per
kg of finely spun yarn. Good and
unbroken fibre is used 'in ~making
twine' with the help' of power
machines. Ropes of 4.plyare made
with the help of. hand-driven
machine. There is no difficulty' in
selling twines and. ropes. locally a~
rates varying from Rs ..2.50.to Rs. 4
per kg. "The factory has been send-
ing its' first quality fibre to"'a marine
rope manufacturer of, Calcutta,
utilising itself fibre of second quality
,in making twine and ropes.

In view of general scarcity of
labour force and, high wages in this
area, the scope for development of
twine and' rope industry, is rather
limited.' But there isgo.od scope
for extraction and supply of Rambans
fibre to' marine rope.' mamifacturers.
It is, therefore, .proposed to en-
courage about' a dozen units (at
places where Rambans is abundantly
available) in installing fibre-extract-
ing machines. This will not only
help in useful utilisation of an un-
used resource but will also result in
foreign exchange savings.



InDIA FOILS - THE InnOVATORS
FOOD PAIHAGlnG FOR ARmED FORIES

ESSENTIAL AID FOR INDIA'S DEFENCE
"An army marches on its stomac~", said Napoleon. In other
words. soldiers require food - the right type of food. at
the right .time. at the right place. How to get it there is a
problem of logistics increasing in complexity in remote
Himalayan regions. To simplify this task India Foils evolved
light weight, special heat-sealable foil combinations for
packing and preserving Army rations-packs that are easy
to carry and keep pre-prepared food fresh and nutritive
even under extreme conditio,ns.
The Company also manufactures heavy duty waterproof foil
combinations for protection of ammunition and other stores
as well as electrical foil for capacitors. a vital component of
field telecommunication equipment.
Foil for Food: Protecting and preserving food is vital for
the nation. Each year India Foils supplies over 50 lakh
square metres of aluminium foil to the food industry. so that
good. uncontaminated food and dairy products are available

to millions of people.
Foil for Tea: Tea, the second largest export earner needs
foil for protection. Each year India Foils supplies enough
aluminium foil for tea chest lining to protect and preserve
over 330 million Kg. of Tea.
Foil Packaging for the Pharmaceutical Industry:
India Foils supplies a wide range of packaging material in.
dispensable to the pharmaceutical industry in the country.
This includes heat-seal strip pack for more than 1,200 million
tablets and vial cap strip to preserve 150 million vials oj
antibiotics.
foil for Electrical Industry: India's economy relies
heavily on the electrical industry. Each year India Foils
supplies 1.20.000 Km. of precision rolled foil for use in
Telephones. Radio Telephones. Wireless and Walkie- Talkie
equipment. A vital component in each is the capacitor with
aluminium foil.
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Calcutta New Delhi Bombay Madras
India I'oils Limiled

(Incorporated in Great Britain)



NATIONAL PROJECTS CONSTRUCTION CORPORATION LTD~
A PUBLIC SECTOR VENTURE OF

CENTRAL AND STATE GOVERNMENTS

OFFERS SERVICES ON AN EXTENSIVE SCALE
AS AN ENGINEERING CONTRACTING AGENCY

FULLY EQUIPPED WITH MODERN EARTHMOVING MACHINERY
AND OTHER LATEST CON5TRUCTION EQUIPMENTS

.In the fieldo! :
• EARTHEN' DAMS
• CONCRETE DAMS
• MASONRY DAMS
• BARRAGES
• EARTH WORK
• AIR FIELDS
'. FLOOD PROTECTION WORKS
• DRILLI~G

-
'. TUNNELS ,
• FABRICATION & ERECTION
• CIVIL ENGINEERING WORKS OF

POWER HOUSES
• REFINERIES
• AQUEDUCTS
• FACTORIES

. .
Has already completed in ten years, works' costing over Rupees 40 crores

in Union te'rrltory ()f Delhi, Madhya Pradesh, Bihar, 'Rajasthan, '<;Jujarat and
West Bengal States and in Nepal.

Has. in hand major works' co~ting over Rs. 12 crores in Jammu & Kashmir,
Maharashtra, Uttar Prade~h, Bihar and West Bengal. .

. '
- An Agency Capable of Executing Works at Reasonable Cost, Combining Efficiency
. . with Modern Mechanised and Scientific Methods of C(;mstruction.

NATIONAL PROJECTS CONSTRUCTION' CORPORATION LTD.
• ~ t- ~ • •

Head Office:

E-9, DEFENCE COLONY, NEW DELHI-3
Phone: "

1341\ (~Lines).' " '._

Telegrp.m:
, . NAPROCON, NEW DELHI

~ . '~'.' - •..• ,,-. .;' •.• -.'.. _. _;,', ••.• ," f
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COMPLETE REPAIR SERVICE
. TTOOlS AND PEOPl~FACiliTIES, EQUIPMEN ,. I _

I
I

~

Machine specifications alone do not form the criterion of a unit's worth to the
owner. Availability of genuine parts and skilled service. must also be considered
when investing in any earthmoving equipment.
The fast and accurate repair service demands a special kind of organisation.
Indian Caterpillar Dealers have built their organIsations for your use-organisations
of spacious workshops. equipped with every type of labour-saving device and

i specially designed tools. Most important of all. the Dealer organisations have
experienced servicemen trained. in Caterpillar recommended procedures-many of
whom specialise in particular. spheres of repair.
The Dealer Organisations assure speedy repairs of your equipment and economica'
repairs too.'
To protect your investment, depend on our specialised service.
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TRACTOR I EqUIPMENT
CORPORATION LIMITED

New Delhi

WILLCOX BUCKWELL
INDIA LIMITED

Delhi.Chandigarh

TRA(TORS (INDIA)
LIMITED

Calcutta. Lucknow

CATERPILLAII
IMS£If I TOVBRO

LIMITED
Bombay' Madras



davp 67/194

VQlume I. India. AuthQr: A. Mitra, Registrar General, India.

1. Part H-C (iii) Migration Tables (D-l to D-V) (Demy quarto: 607 pages) Price: Ordy. edn.
Rs. 8.25 P. or 19 sh. 3 d. or $ 2.97 cents.

2. Part H-C (iv)' Migration Tables (D-Vl) (Demy quarto: 386 pages) price Ordy. edn. Rs. 6 or
14 sh. or $ 2.16 cents.

3. Part III (i) Household Economic Tables (for all States except Uttar Pradesh and Union Territories)
(Demy quarto' 329 pages) Price: Delux edn. Rs. 16.75 P. or 39 sh. Id. or $ 6.3 cents. Ordy. edn.
Rs. 5.75 P. or 13 sh. 5 d. or $ 2.7 cents.

4. Part IV-A (iii) Report on House Types and Village Settlement Patterns in India (Demy quarto:
270 pages) Price: Rs. 42 or 98 sh. or $ 15.12 cents.

5. V-A(i) Special Tables on Scheduled Castes (Demy quarto : Note: i-Liii and Tables: 431 pages)
Price: Delux edn. Rs. 17.75 P. Ordy. edn. Rs. 6.75 p. or IS sh. 9 d. or $ 2.43 cents. •

6. Part V-A (ii) Special Tables on Scheduled Tribes (Demy quarto: Note: i-Liii and Tables 518
pages) Price: Ordy. edn. Rs. 7.75 P. or 18 sh. I d. or $ 2.79 cents.

7. Part V-B(i) Consolidated statement showing Scheduled Castes, Scheduled Tribes, denotified com-
munities and other communities of similar status in different statutes and censuses starting from
1921 (Demy quarto: 600 pages) Price: Rs. 8.25 P. or 19 sh. 3 d. or $ 2.97 cents.

8. Part V-BOi) Consolidated statement showing Scheduled Castes, Scheduled Tribes, denotified com-
munities and other communities of similar status in different statutes and censuses starting from
1921 (Demy quarto: 603 pages) Price: Rs. 8.25 P. or 19 sh. 3 d. or $ 297 cents.

9. Part V-B(iii) Consolidated statement showing Scheduled Castes, Scheduled Tribes, denotified
communities and other communities of similar status in different statutes and censuses starting
from 1921 (Demy quarto: 309.pages) Price: Rs. 5.25 P. or 12 sh. 3 d. or $ 1.89 cents.

10. Part XI-A(i) Land Tenure in India (Demy quarto: 223 pages) Price: Rs. 5 or II sh. 8 d. or
$ 1.80 cents.

II. Part VI-No.2 Socio-Economic Survey of Jar'a-A Dafia Village in N.E.F.A. (Demy quarto: 57
pages) Price: Rs. 7.50 P. or 17 sh. 6 d. or$ 2.70 cents. .

12. Part VII-A NO.2 Monograph 'on' the Laws Governing Craftsm-en and Their Crafts from ancient.
days till to-day in India (Demy. quarto: 40 pages) Price: Re. I or 2 sh. 4 d. or 36 cents.

13. Part VH-B NO.2 Monograph on Onam-A Festival of Kerala (Demy quarto: 44 pages) Price:
Rs. 3.25 P. or 7 sh. 8 d. or S 1.17 cents.

14. Part VII-B No.3 Monograph on Moharram in two cities Lucknow and Delhi (Deroy quarto: 124
pages) Price': Rs. 7.50 P. or 17 sh. 6 d. or $ 2.70 cents. .

15. Part VI No. I Monograph 'on Scientific and Technical Personnel (Demy quarto: 88 pages) Author:
K. Ray, Council of Scientific and Industrial Research. Price: Rs. 1~50P. or 3 sh. 6 d. or 54
cents. .

16. Part VI (i) Monograph on Waromung-A Village of Nagaland(Deroy quarto: 250 pages) by the
Office of the Registrar General, India. Price :Rs. 6.75 P. or IS sh. 9 d. or $ 2.43 cents.

11. Part VI (~) Mon.ograph.on Yillage Ghagra-A Village ofChhotanagpur (Demy quarto: 100 pages)
Author: L.P. Vldyarthl, Pnce : Rs. 7.50 P. or 17 sh. 6 d. or $ 2.70 cents. .

18. Part VII-B(2) Beliefs and Practices associated with Muslims Piris in two Cities ofIndia Delhi and
Lucknow(Demy quarto: 50 pages) by office of the Registrar General, India. Price: Rs. 2 or
4 sh. 8 d. or 72 cents.. .

19. Special Monograph on Calcutta-The Primate City (Demy quarto: ISO pages) AiJthor : Dr. A.
Ghosh. Price: Rs. 2.75 P. or 6 sh. 5 d. or 99 cents. .

20. Part XI-D Study of Customary Rights and Living and Working Conditions of Scavengers in two
towns (Mathura and Bhiwani) (Demy quarto : 60 pages) Author: Office of the Registrar General
India. Price: Rs. 1.25 P. or 2 sh. 11 d. or 45 cents. '

'.
Copies ,on .sale with:

The Manager .ofPublicatiQns, GQvernment .of India PublicatiQns Branch,
Civil Lines, Delhi-6; .or his IQcal agents.
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It is a PAV Loader world

International Hough PAYLOADBRS

Throughout the world, International
HOUGH PAY Loaders are among the
most popular rubber-tired loaders built
today. Their speed, dependability and
economical operation have created such
demand that they are manufactured in
the United States, Australia, Canada,
Germany, Great Britain and Japan. This
means that these PA Y Loaders are more
readily available for any job ... anywhere.

Re~lardless of source, each PA Y Loader
is built to the same 'high quality
standards of design, engineering and

manufacturing. All have an extremely
efficient power to weight ratio to handle
greater capacity with maximum stability.
Operators sit up front for better visibility
and control ... booms and buckets are
well forward for operator safety. All this
means greater efficiency in your work.

There are 16 PA Y Loader models from
which to choose, with 2,000 to 30,000 lb.
operating capacity, 1~ to 10 cubic yard
buckets. Both articulated and rigid
frame models are included, with full
power shift transmissions. A HOUGH

PA Y Loader will enable you to speed up your
jobs-and the progress of your projects.

~

•

International
Construction
Equipment

-the finest on tyres and tracks

Backed by VOL TAS' unrivalled service
and spare parts organisation.

VOLTAS LIMITED
Earthmoving & Construction Equipment Division
Bombay. Calcutta. Madras' New Delhi
Bangalore • Lucknow • Cochin • Ahmedabad
Secunderabad • Nagpur • Patna • Jamshedpur
Margao.

everest/137/VOL.



sheathed single core
with copper conductor

. sheathed unarmoured
with aluminium conductor

\
. i

1,

flexible unsheathed
twin twisted

Regd. No. D . 876

unsheathed single core
with aluminium conductor

armoured cable
with copper conductor

unsheathed single core
with aluminium conductor

Printed at the Zodiac Press, Delhi.6. Edited and published by the Director, Publications, Division Delhi-6
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The only dumper in this size
that stands the impact of mechanical loading

Mogurt Dumper DR SOD receives load mechan-
ically. And it's equally efficient while operating
on the road as well as in rough, off the road con-
ditions. That's one reason why every state in the
country owns a fleet of Mogurt Dumpers.

Dumper DR50D offers other advantages
D Dual control keeps operator always facing the
road when driving backwards and forwards. This
is safe in extreme gradients and rough conditions.
And it's economical as it saves on spotting time.
D Rear wheel drive with planetary gear system:
crown wheel with internal gearing and three plan-

etary gears reduce the number of revolutions in
the gearbox in accordance with prescribeclspeed.
Distribution of load on the three gears ensures
resistance to strain.
D Mechanical tipping system: reliable in any.
weather-unlike hydraulic tipping that may fail in
told temperature.
D Emptying takes seconds. Dumper body throws
load with a swing. Large wheels do not sink as
axle pressure does not increase. Differential lock
pulls it out of difficult terrain. Starts the moment
load is discharged.

~~~@@t! ~lill@~W@~~
INDIA LIMITED

A Subsidiary o/Larsen & Toubro Limited
Address enquiries to Willcox Buckwell India Limited, 32 Najafgarh Road, P.O. Box 289, New Delhi.

Rear wheel drive with
planetary gear system

Dumping body for
carrying stone blocks

Dumping body in normal
and tipped position

Swivelling driver's seat
with rubber springs /
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TIME TO ACT
THE prospect of a good crop is not.enough, it seems; for while a'

bad season restricts the problem largely to finding the grain else-
where, a good harvest raises new controversies.

The Planning Commission's emphasis is on the large measure
of agreement at different levels. The task now is, as Prof. Gadgil
underlined, to translate this policy into action. .'The crux of the
problem", he said, "is individual decisions by way of implementing
the policy." "

This is important. Unless the decisions of the Chief Ministers
are backed "by an urge to act", the chances are that "we may slip
up". The nation's immediate concern is that the asset of a good
crop is not frittered away by tardiness and complacency.

Over procurement, there is little disagreement. The effort must
be to fulfil at least the targets suggested by the Agricultural Prices
Commission. There is, of course, the price question.

Here, again, nobody suggests that a good harvest should
lead to a depressing of the producers' margin. In fact, the Planning
Commission is for defending the procurement prices of last year.
This, in spite of the fact, that a good crop coupled with a shortage
of ready cash with bulk buyers, may tend to sag the market. The
Commission has also pleaded for a prior commitment of a single set
of prices for procurement throughout the year, so that the producer
may not be at a disadvantage.

Procu.rement prices must bear some relation to distribution
rates. An increase in one cannot but lead to a step up in (he other
and this is not exactly how the price line can be held. Nor is this
the only problem. Higher consumer prices of food will push up
the cost of living index to an extent that further reliefs have to be
provided to the fixed income groups. And since the States are as
committed as the Centre is to giving these reliefs, they will have to
think of the price problem in all its budgetory and developmental
consequences.

Nor is it true that procurement has a direct relation to
prices. In fact, in the initial months of harvest, procurement'acts as
a support to the producer. This is already the experience in some
of the areas where the grain has been harvested. Therefore, effec-
tive procurement in the early months will settle the price problem as "
much as it will remove the farmers' worries.

In any event, the country cannot let little controversies shroud
the essential task of getting the best of this first good crop ip. three
years. Yesterday was bad. Tomorrow is uncertain. Let us act in the
present which is good, so that the past may be compensated and the
future may be assured. .

And when we are stilI amidst a bountiful harvest, we should
be able to plan the long term policy about socialisation of food trade
and processing, strengthening of the Food Corporation and about
co-opera.tive credit and marketing. When this is done and when
Government has acquired and stabilised a commanding position in
the market, one can think of removing the movement restrictions.

The economic development of the
countries which have emerged into free-
dom has necessarily to be the concern of
advanced nations also. These nations had
benefited from the exploitation of the
resources of the vast areas over which they
ruled for two centuries. Equity, there-
fore, would demand that in matters like
trade the advanced countries playa cons-
tructive role in the speedy growth of the
.economies of the relatively less advanced
countries. "
The problem is bound to come up in a

big way at the second UNCTAD to be
held in New Delhi early next year. Some
Jines.of action by this international gather-
ing are indicated by Mr. Dinesh Singh
(pages 2-3).
The relevance of Dr. Lohia's idea? on

matters like incomes and urban consump-
tion is discussed on page 4.
In the context of the controversy over

bank nationalisation, B.S. Padmanabhan
gives background information on the
present banking law (pages 5-6).
The possibilities of Indo-Ceylon econo-

mic collaboration are discussed by M.K.
Dharma Raja who covered the P.M.'s
visit to the Island (pages 7-8).
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FRAMEWORK OF A
WORLD TRADE POLICY-

••

The second UNCTAD- the biggest
international conference outside U.N.
headquarters-is to be held in New Delhi
from February 1, 1968. About 2,500-
delegates from 132 countries are ex pected
to take pari in the conference.

Preparatory .to this, the meeting of
"The 77"-representing the developing
countries of the world is being held in
Algiers from the 10th of this month. The
Union Commerce Minister .who is leading
the Indiqn delegation has referred in this
article to some of the problems which are
bound to come up at Algiers and later in
New Delhi.

DINESH SINGH

FOR over two centuries the bulk of the developing
world had' hiboured under colonial domination.

It suffered foreigp. exploitation of unimaginable mag-
nitude. Some of these countries, now called develop-
.ip.g, were historically reputed as leaders in commerce
and in in~ustry and provided. the resoun:es for the
rapid economic growth of those countries which later
became their masters. Such has been the cruel course
of history. It is, therefore, only equitable that these
developing count.ries are now given assistance by their
erstwhile colonial rulers ..

Today there is general consensus that the economic
development of the developing countries is not only
their problem but is equally the concern of the deve-
loped countries. During the current decade,. many
significant declarations have been made to try and
translate this realisation into practical measures. The
1961 Resolution on Development Decade, adopted by
the U.N. General Assembly, was perhaps the first step
towards the appreciation of this obligation by the
world community. Three years later, by adopting the
Final Act of the first. UNCT AD, the international
community gave to itself the framework of a new
international trade and development 'Policy for direct-
ing a conscious programme against poverty more
systematically and more effeCtively.

. - -
The growing involvement of countries, at different

stages of economic growth and having different socio-
economic systems, in the economic c~evelopment of the
develqping countries has stemmed from two' main
factors. Firstly, it has been realised that the United
Nations cannot succeed in its objective of turning
swords into ploughshares until the economic disparity
among nations is first narrowed and then eliminated.
We have all become alive, as never before, to the
.threat to world peace and security posed by the exis-
tence in our midst of unfettered prosperity on the one
hand. and abject poverty on the ot.her.Secondly,
recent experience has shown' that further sustenance to
the growth and prosperity of the richer nations can 'be
provided only ,if the poorer nations are allowed their
share in prosperity. Prosperity like peace, is indivisi-'
ble and a pocket of poverty in any part of the world is
a threat to prosperity everywhere.

World opinion has already undergone a change
since the first UNCT AD. The heresies of yesterday
have become the main talking points of today Only
a few'years before the first UNCTAD, rigid adherence
to the Most Favoured.Nation principle did not perthit
any exception being made in favour of the developing r
countries. The first UNCTAD adopted the principle
of recognising the need for making a departure from
the MFN clause in favour of developing couJ;ltries.
But on the more positive and practical side, there is
still no agreement on the granting of .preferences to
developing countries by developed countries, although,
in the last three years, there have been some changes
in policy emphasis on this subject in some countries.

Australia is already implementing a scheme of
preferences in favour of the developing countries. The
United States 'has.also declared her intention to consi-
der subscribing to a scheme of generalised non-discri-

. minatory preferences. The socialist countries have, of
course, been on the side of the developing countries on
this issue aU along. . .

TRADE CONCESSIONS

Another concept that has undergone a change is
the ,rule of strict reciprocity in trade negotiations with
developing countries. Both .the relevant 'UNCTAD
principle and Chapter IV of GATT now provide for
trade concessions to be extended to developing coun-
tries on a non-reciprocal basis., One of the reasons
why the developing countries looked forward to the
Kennedy. Round negotiations with some expectation
was the opportuni~y that it provided for th~ practical

YOJANA October 15, 1967. J.>age 2



,application of this principle. Indeed, the Kennedy
,Round has resulted in some, but only some, trade con-
,cessions being extended to developing countries,
; The Agreemerit: on some -nasi<: elements of an'
Internatiomil Grains Arrangement is another signifi-
cant development in, the context of the Kennedy
Round negotiation's. The size of the Food Fund that
is envisaged under this Agreement is much below the
expectations of developing countries and not' at all
commensurate with the magnitude of the problem of
hunger iil the world. Still it represents a major step
forward in the field .ofinternational co-operation.

The socialist countries of Eastern Europe have
made welcome and much-appreciated efforts to turn '
the potentialities of the unique features of their socio-
economic system to the benefit of the economic deve-
lopment of the developing countries. Most or them
have achieved, and some of them have even over-
reached, the target ~nilaterally announced by them at
the first UNCTAD fof the import of certain primary
products from developing countries.

A large number of these countries have also remov-
ed duties on imports from developing countries. In
the new Trade Agreements between individual socia-
list countries and developing countries and in the
modifications introduced in the existing Trade Agree-
'ments. there has been an active implementation of the
UNCTAD recommendations on bringing about' a new
division of labour in the world in harmony with the
needs of the developing countries. These agreements
have resulted in the setting up of industries on the
basis of partial division of labour and in an increase in
the share of manufactures in the total exports of deve-
loping countries to socialist countries. In many cases,

YESTERDAY'S HERESIES ARE
TODAro'S TALKING POINTS

.KENNEDY ROUND CONCESSIONS
.' MARGINAL

arrangements have also been made for the ,repayment
of credits by the output of industries set up 'with these
creili~. '

In spite or these"developments by individual coun-
tries, the economic conditions of the peoples in the
.developing countries have not only not improved but
sometimes deteriorated in comparison' with progress
made in developed countries. The progress on each

'single recommendation made by the first UNCT AD
has been halting, slow and almost negligible. This is
'why we say that the 'present situation tends to widen
:the gap .between the rich and the poor.
0, Tariff conce~sions extended to developing countries
,under the Kennedy Round negotiations have been on
-a very limited scale and of a marginal nature. No.
.worthwhile effort was made, in these negotiations, for
the removal of non-tariff barriers to ,the exports of

developing countries. And finally, the ground rules of
the Kennedy Round did not even admit of the consi-
deration of s~me of the struc~ural problems standing
as "anobstacle m-the economIC development of the
developing countries, such as inherent cost disad van-
tages of these countries, and their inability to find
increased access to the markets of the developed coun-
tries on account of the latter's protectionist policies.

LOGICAL STEP
It is, however, a matter of some gratification, that

there has been a growing appreciation of these
proble~ns du~ing the last few ye.ar,sby the developed
countnes WhICh have shown wIllmgness to consider
specific proposals for resolvlng them. It is my earnest
hope that the developed countries will find time from
their preoccupation with their own economic problems
to address themselves to" these unfinished' tasks
purposefully and speedily. "I also hope that the pro-
gress .ree.ently ma~e in ar!iving at an agreement on
the pnnclple and lD workmg out the various details
of schemes for preferences to developing countries
would embolden the developed countries to take the
next logical step of launching a scheme of preferences
without further delay. _

Recently: we h~v~witnessed a new wind- sweeping
over .the e,ntIr~socIalI~t world and resulting in new
expenments bemg carned out by them in the economic
and commercial fields. . There is appreciation, all
round, that these expenments are likely to be con-
ducive to the growth and prosperity of the world as
a whole and hence of the developing countries as well.
I can only emphasise that efforts will have to be made
to enable the developing countries to take advantage
of these developments and of this new system of eco-
nomic managemen~ in the socialist "countries. '

Even if practicaf re"sults have so' far been few and
far between, the new trading policy of UNCT AD has
brough,t .to the attention of the. n~tional policy-making
authontIes the urgency of seekmg fresh solutions to
the :problems o~ the developin,g countries. Many
develop~d countnes,., whether' with centrally-planned
economIes and/or with free market economies, have
made assistance to developing countries an -integral
part of their national e,conomic policies: And it is
hoped that this is" nota fleeting phenomenon or a

'. temporary departure forced ,by circumstances. We
believe this aspect of policy has come to stay. But'
each delay in tackling the problem of poverty makes
it all the more difficult •and intractable, and the need
of the hour, is to, let this aspect of policy-dominated
Government decisions so as to yield quick results to
the, b~nefit of both the 'developed and developing
countnes.

Perhaps I have been over-optimistic in analysing
the steps --taJ-<:enby other countries for solving the
econo~ic problems of the developing countries. This
is because.it will be suicidal for anyone to do other-
wise in dealing with this crisis of rising expectations
and diminishing fulfilments. Besides, those of us who
have the privilege to participate in this great debate
of the century on how to lay the foundations of endur-
ing peace against very heavy odds, have no choice but
"to be incorrigible optimists.,
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/. WHERE IS THE AGE OF FUNDAMENTALS 1•

IFDr. Lohia was guilty of sparing the causes
and spoiling the result, have others do~e

better? Many in India thought that theBn-
tish withdrawal, followed by the adult vote,
would lead to the sovereignty of the people,
whereas it has largely led to the p~ivilege .of
the elite. And planning in India, wIth all .ltS
understanding of the role of the exp~nd1Dg
public sector and of the growing heavy mdus-
try, admittedly, has taken us nowhere near
socialism. Even if the poor have not become
poorer, the disparities have increased and the
entrenched classes have entrenched themselves
further.

Attacking the causes, therefore, is not as
easy as it may seem; it is not merely. the
understanding but the method that provI~es
the answer. There is only one method whIch
will abide. The people must be made aware
of where the threat comes from .. Without
this awareness they will lose the battle every
time as they' have lost the battle in India so
far.

Dr. Lohia's great contribution to Indian
political action lay in his ability to promote
'tliis awareness. His three annas-fifteen annas
controversy did a lot more to arouse people's
awareness than volumes of dialectical disserta-
tion. In raising this he was not attacking the
symptoms but was clarifying issues in a
manner people can understand.
, If .one sought only to go to the causes an.d
remeqy them without a commensurate P!1b~IC
understanding of the processes of sociahst
action, one would soon find oneself outsmart-
ed by the classes who can always confound
the people with slogans of transient popular
appeal. That, in a measure, was Nehru's
tragedy. Soon every institution which he
created to protect the people became an ins-
trument of the entrenched sections.

Banner of Revolt
From this premise Dr. Lohia built his' phi-

losophy of debunking. Here, too, he was
fundamentally concerned, not peripherally
occupied. "You have to liberate the people
fJ;:om the imprisonment of established ideas
before you can take them forward," he used
to say.

In economic matters, he limited himself to
a few .issues. He was for a limit to incomes;
he argued against ostentatious urban spending.
While he was for modernised production, he
was against modernised consumption; that is,

he raised his banner of revolt against the huge
structures of Delhi, the car and the refrige-
rator.

Much of this seemed irrelevant, odd and
superficial. Yet he was going to the core of
the matter.

He was not cavilling at the urban upper_
middle class prosperity. His was a deeper
concern. The complacent approach to incomes
and urban consumption flowed from a system
whereby planning, instead of becoming a
people's movement, was reduced to an
"exercise" in "projections" and "perspectives"
by a few experts. The "efficient" idea. with-
out the continuous backing of people's partici-
pation, was bound to result in compromises
and adjustments to suit the pressures of the
parasitic urban upper middle class. The public
sector has remained the bureaucratic sector,
not the people's sector. How will anyone
~ffectively meet the criticism that I;>et,,:een
monopoly and State capitalism there IS lIttle
to choose? And is it not true that the elite of
Delhi has had a lot more to do with our poli-
tics and economics than the vast masses' of
this country, the intelligentsia not excluded?

Not Expe.rtise Alone
" Only those who speak of growth rates,
returns, inefficiency and the rest seem to be
occupied with the symptoms. If one were
really to trace performance to first causes, one
would find that the basic weakness was 'in
insulating planning from the Plilople. Wiping
every tear from every eye is not done ,by
expertise alone. Gandhi said, "Whenever you
,are in doubt, think of the poorest man in the •
country and ask yourself if what you do is of
any benefit to him." .
This advice does not mean that. we reject

efficiency; what it does mean is that efficiency
should always be subject to the people's needs.
If this had been so, we would not be talking
knowledgeably about "recession", "demand
and supply" and a "glut" in cement and steel
when people are languishing for want of
houses, hospitals and schools; nor would we
be speaking of a shortage of nurses and doc-
tors when so many of our young men and
'women despair of doing anything worth-
while.

It is a poor way of honouring a man's
. memory to ask that his ideas be accepted after
his passing. But iL is worse not to consi-
der if, after all, he might not have been
rIght. ' -R.K.
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BANKING LAW, IN INDIA

B. S. PADMANABHAN

This brief article sums up the powers
which the Reserve Bank has under the
existing law to control the conduct of.
banking business in the country.

THERE has been a demand for nationalisation of
. banks for quite some time and more recently,

tliis issue has come to the fore following the resolution
adopted by the All India Congress Committee.. The
advocates of nationalisation contend that commercial
banks have by their operations helped concentration
of economic power and creation of industrial monopo-
lies. It is also alleged that the resources of the banks
are used more for the benefit of the Directors and the
companies in which they are interested than for new
entrepreneurs or small industrialists or farmers.

The Indian Banks' Association, on. behalf of the
management of commercial banks, has refuted these
charges and given figures to show that advances to
Directors constitute only 10 per cebt of the total
advances. The banks have also pointed out that the
Reserve Bank exercises a good deal of control over
them and whatever has been done by them has the
approval and concurrence of the Reserve Bank. ' Those
in the Government, who do not favour nationalisation,
also argue that there is sufficient social control over
banks even now. In this context, an:attempt is made
in this article to point out the actual provisions ~hat
exist for control over banks.

The working of banks in India is governed by the
Banking Regulations Act of 1949. Previously it was
called the Banking Companies. Act, but, with co-ope-
rative banks coming into its fold, the title was changed.
There are 56 sections of the Act of which only the
last one deals with co-operative banks. All the other
sections provide a series of "dos" and "don'ts" for
commercial banks. There are as many as 15 sections
which, in one way or the other, deal with the Reserve
Bank's control over the banks.

Since one of the main points of cri~icismagainst
the banks relates to the use to which the resources of

the banks are put, let us first see the nature of
control contemplated in this regard. Section 19 takes
care of intercorporate investments of the banks. It
prohibits banking companies from forming any subsi-
diary company except for. (a) undertaking and execut-
ing of trusts, (b) undertaking administration of
estates as executor, trustee or otherwise, (c) providing
safe deposit vaults, or (d) .carrying on banking busi-
ness outside India with the permission of the Reserve
Bank.

, This section also prohibits .banks from holding
shares in any company'to the extent of more than 30
per cent of the paid,up share capital of that company,
or more than 30 per cent of its own paid-up capital,
whichever is less. Further ,under this section, no
bank can .hold any share in a company in the manage-
ment of which any of its Managing Director or Mana-
ger is in any manner concerned ,or interested.,

The next two sections deal with restrictions on
loans and advances. Under Section 20, a bank is
prohibited from giving loan or advance on the security

: . - ;

DOES IT GUARD
PUBLIC. INTEREST?

of its own shares. A bank cannot grant unsecured
loans' or advances to any of its Directors or to a firm
or a private company in which any of its Directors is
interested as partner or Managing Agent or guarantor,
or to any individual in cases' where any of its Directors
is a guarantor. This section further says that no bank
can grant unsecured loans or advances to any company
in which its Chairman is interested as Chairman or
Managing Director or Managing Agent or as a partner
of the Managing Agent.

This section, however, does not preclude grant of
unsecured loans to joint stock companies in which any
of its Directors is interested as Director' or Managing
Agent or guarantor. To take care that this is not
misused, it is laid down that in all such cases, returns
showing full particulars of unsecured loans and advan-
ces granted should be submitted every month to the
Reserve Bank. If the Reserve Bank finds that these
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loans and advances have been made to the detriment
of depositors of the bank, it can prohibit grant of
further loans or advances or impose such restrictions
as it may think fit and can also direct the bank to
secure repayment of the loans or advances within a
stipulated period. It is also laid down that no bank
can remit, without the Reserve Bank's approval, any
debt due to it from any of its Directors or from any firm
or company in which any of its Directors is interested
as Director, partner, Managing Agent or guarantor, or
from any individual if any of its Directors is a partner
or guarantor. -

Under. Section 21, the Reserve Bank has been
empowered to determine the policy in regard to advan-
ces and loans to be followed by banks in general and
by any bank in particular. The banks are bound to
.follow this policy. The Reserve Bank can also give
-directions in regard to (i) the purposes for which
advances may, or may not, be made; (ii) the margins
10 be maintained in respect of secured advances,
(iii) the maximum amount of advance or other finan-
cialaccommodation that can be made by any bank to
anyone company, firm. association or persons, or
individual; (iv) the maximum amount up to which
guarantees may be made by a bank on behalf of any
one company, firm, association of persons, or indivi-
dual; and (v) the rate of interest and other terms and
conditions on which advances or other financial accom-
modatio9 may be made.

Thus, it will be seen that in the matter of grant of
loans and advances, the banks cannot do anything with-
out the Reserve Bank's knowledge or approval. But,
the criterion on which the Reserve Bank is required to
look at unsecured loanS under Section 20 (3) is "inter-
est of depositors", and not from the point of view of
whether it accentuates concentration of economic
power. In laying down the policy for advance under
Section 21, however, the Reserve Bank is required to

. take into account both depositors' interests and public
interest. What constitutes 'public interest' may, how-
ever, be difficult to define and may be a matter for
interpretation. . .. . -

CONTROL ON MANAGEMENT
Of the remaining, there are at least ten sections

which control the management of Banks. Section 12
(2) puts restrictions on the .voting rights of anyone
individual s4areholder to one per cent of the total
voting rights of all the. shareholders. Section 12
(4) requires every Chairman, Managing Directot or
Chief Executive Officer of a bank to furnish to the
Reserve Bank full particulars of the extent and value of

his holding of shares, whether directly or indirectly,
.and any change in the extent of such holding or
variation in the rights attaching thereto.

The banks are prohibited under Section 16 (1) from
.appointing as Director any person who is Director of
another banking company. Similarly no bank can
have as its Director any person who is Director of
companies which, among themselves, are entitled to
exercise voting rights in excess of 20 per cent of the
.total voting rights. of all shareholders of the bank.
This guards against common Directors and consequent
-misuse of bank by the Directors for the benefit of

their other companies. This also seeks to prevent any
bank aligning itself closely to anyone or two business
groups in the guise of investment companies. The
Reserve Bank has been empowered under Section 35 B
to have a voice even in regard to appointment, reap-
pointment and remuneration of Managing Director or
any other Director or -Manager 9r Chief Executive
Officer of a bank. The banks have to get the approval
of the Reserve Bank in this regard.

In public interest, in the interests of depositors
and in order to secure proper management, the Reserve
Bank has power under Section 35 A to issue any
directions to a bank. Further, it is empowered under
Section 36 to depute its officers to watch the proceed-
ings of any meeting of the Board of Directors of a
bank and appoint its officers to observe the manner in
which the affairs of the bank are being conducted .
This is in addition to the powers under Section 35 to
inspect the books and accounts of any bank at any
time. If on the basis of the inspection report of the
Reserve Bank, the Central Government finds that the
affairs of the bank are being conducted to the detri-
ment of depositors' int~rests, it may prohibit the
bank from receiving further deposits and direct
the Reserve Bank to initiate action for winding up the
bank.

The Reserve Bank has also wide powers under
Section 36 AA to remove any Director or Chief Exe-
cutive Officer or any other officer or employee of a
bank in public interest or in the interests of the deposi-
tors, or to secure proper management. In such cases
the Reserve Bank can appoint its own nominees in
place of those removed. Under Section 36 AB, the
Reserve Bank can appoint additional Directors. The
number of such additional Directors should not at any
time exceed five, or one third of the maximum strength
fixed for the Board.

The Reserve Bank has powers under Section 24 . to
vary the liquidity requirements or to impound the
deposits in the form of additional reserve require-
ments. .~

It can thus be seen that the provisions in. the Act
are aimed at protecting the interests of depositor and
at preventing any misuse of the funds of the commer-
cial banks. If, in spite of these provisions, it is proved
that the banks funds are helping concentration of
.economic power, it only means that either the Reserve
Bank is not exercising a proper vigil, or there are
loopholes in the actual working of the Act.
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New Vistas of
ECONOMIC CO-OPERATION

WITH CEYLON

M. K. DHARMA RAJA

Prime Minister Mrs.
Indira Gandhi visited
Ceylon in the last week
of September. This
article attempts to bring
out the significance of
this visit in terms of
economic benefit to the
two countries.

Scope for Joint
Enterprises ,.

Common Action
at Trade
Conference •

THE impact of Mrs. Indira
Gandhi's recent visit to Ceylon

is reflected in the forecast that is
being made on both sides of closer
economic- ties and enlarged (:0-
operation. After the goodwill as-
pect of the visit had been high-
lighted by the welcome for the
Prime Minister, she and members
of her delegation got down to wide-
ranging talks with the Ceylonese
representatives. These talks were
dominated by problems of develop-
ment. The joint communique
issued at the end of Mrs. Gandhi's
visit sums up the concrete decisions
agreed upon by the two countries.
By far the most important is the
emphasis on bilateral relations with
particular reference to trade and
economic co-operation. Co-opera-
tion will continue all along the line
and senior officials of the two
countries are to meet once a year_to
review the progress in' expanding
it.

The fact that the discussions had
contributed to a better under-
standing of the problems facing
our two developing nations was
underlined by Mr. Dudley Sena-
nayake when I called on him a
day after the Indian Prime Minister
had left the island. He spoke of
our heavy dependence on export
trade in primary products and the
continuing fall ,in their prices.
This is bound to have serious re-
percussions on our economies and
dislocate development activities.
"We have agreed that. our two
-countries should work together
-closely and in co-operation with
others in like predicament to re-
medy the situation-to free us of
dependence on the vagaries of the
world market." He was happy
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that there was to be concerted
action. "We have decided", he
pointed out, "to try and formulate
a common line of action which we
could present at the United Nations
Conference on Trade and Develop-
ment", scheduled to take place in
New Delhi next February. There
is to be an early meeting of the
two countries, at the level of Minis-
ters, to evolve a common approach
to the subjects that will come lip
at the Conference.

Liberal Approach
Mrs. Gandhi had set the tone

for such co-operation in the two
major speeches she made in
Colombo and Kandy, setting forth
India's desire to fall in line with
other developing nations. India
and Ceylon can work together to
reverse those trends in world trade
which lessen the earning capacity
of our.exports while increasing the
cost of imports.. And so, it is
necessary to join other nationS
similarly situated in pressing for a
more liberal approach whereby
developing nations can enjoy a fair
and growing share in international
commerce. It was, therefore,
-agr.eed that the delegation from
Ceylon which is coming to New
Delhi shortly will discuss the trend
in world commodity prices in
greater detaii and exchange ideas
on the problems of developing
countries.

A call has now been given for
-Indo-Ceylon economic co-operation
in greater depth and dimension.
A concrete corollary is the impen-
ding visit to New Delhi of Ceylon's
Minister for Trade and Commerce,
Dr. M.V.P. Peiris. The stage had



motion campaigns. The vital need
for the two bulk producers of tea
to devise local facilities for blending
and packaging has been recognised
in order to save the producer from
the Western -middleman, who has
for long benefited from an entren-
ched monopoly. India and Ceylon
have decided to stand together
with a view to restoring price stabi-
lity in international markets.

New ground was broken by the'
two Prime Ministers in their plea
for peaceful co-operation in the
Indian Ocean area and economic
collaboration among South and
Southeast Asian nations. This has
little to do with any political orien-
tation or military over-tones of
regional grouping .. Mr. Senana-
yake evinced interest in India's idea
of regional co-operation and a sub-
regional set-up. He said he was
going to Malaysia and Singapore
this month for an on-the-spot
study and discussions with the
leaders of those countries.

Tea Prices~
There has been satisfaction.in

Ceylon that India has agreed to
joint action to protect tea prices.
An official delegation from India
will soon go to Ceylon to. continue
the talks begun in Delhi last month.
Meanwhile, agreement - has been
reached, among other things, on
joint advertisement and sales pro-

Repatriati~n'. of Indians.
. In this.conte~t is tobe seen' the The outstanding achievement.' of
attractive possibility of' India and the Prime Ministef'svisit is undou-
Ceylon getting together to .streng~' btedly: the accord reached on the
then their position. in. important programme of implementation of
primary products. like rubber ,and the 1964 Indo-Ceylon Citizenship
tea. China has been maintaining Agreement. Now tIiat. this issue
silence on whether she, will renew is out of 'the way, we have reached
her "rice-for-rubber" deal with a high water-mark. of harmony,
Ceylon. ,Peking is yet to reply to said Mr. Senanayake, Coinciding
,Colombo's reminder that a . Ceylon with Mrs. Gandhi's arrival on the
delegation is ready to go to China Island, India had initiated action
to -.reopen negotiations. India, it on repatriating the people of Indian
is known, has expressed interest in origin qualifying for Indian citizen-
buying Ceylon's rubber. On this;, ship. In the wake of the Prime
.Mr. Senanayake hastened to point Minister's visit, the Rehabilitation
'out., that even after meeting' the Secretary wa!l in Ceylon for an
'commitment.to China, Ceylon has assessment.of the problem of reset-
enough resotrrces of crepe-rubber to . tlement: f'l'he _main ~-question) for
meet demands from other quarters. _ Ceylon is that or-finding enough
There should be - no difficulty in foreign exchange to .clear the assets
India striking a' deal for' Ceylon's of those whoi.are:to'oe'repatriated
rubber in return for a wide range of to India. Leaders of the two coun-
engineering goods. tries have turned down suggestions

J' of third._ party aid. The idea of
utilising the large"assets~of the
people of Indian origin' by' way of
loan is regarded as a practical solu-
tion. The concept of joint indus-
trial enterprises, viewed in this
context, is bound to prove beneficial
to both." '. '- "

This will open, up larger employ-
ment opportunities in both and at
the same time help remove a major
incentive for illicit immigration.

India's participation' in the
Island's economic development can
prove mutually advantageous, and
in the long run be a fruitful mate-
rial investm~nt in friendship.
Efforts can and should be -made at
official level to set up industries by

, the people of Indian origin settled
in Ceylon. It has been pointed out
that part of the blocked capital
owned by Indian traders in Ceylon
can be diverted to new joint ven-
tures. The result will be a diversi-
fication of economy and a new
pattern in economic co-operation:
This point, though not disclosed in
the joint communique, seems to
have been agreed to in principle.
Success in such ventures ,will go a
long way in rectifying . Ceylon's
heavy adverse trade' balance. This
pattern of economic co~operation
will, above all, redeem Ceylon from
.the need to continue depending on
a few Western countries .. ' .

earlier been set by the Industries
and. Tea Delegations which recently
came to India. There will hence-
forth be an exchange of delegations
. at various levels including that of
agricultural experts. Ceylon, for
instance, will send a team to discuss
better utilisation of seeds. Like
India, Ceylon has been developing
improved strains of paddy. The
experts - will exchange and pool the
know-how on irrigation techniques.

At no time, indeed, has the
need for economic co-operation
between India l;lnd Ceylon been
greater than now. Ceylon's planta-
tion economy is passing through
a particularly difficult phase be-
cause of a precipitous fall in the
prices of its main exports, tea and
rubber. The aid she has been
receiving from the World Bank Con-
sortium has been almost wholly
offset by the slump in export prices.
This has caused a foreign exchange
problem for Ceylon.

In our own particular economic
context, it will be to our benefit to
. exploit the <:eylonese market for
our machine-tools and engineering
goods. Ceylon is now importing
them from the West. A. way has
been shown by Indian exports for
the first time of high-speed and fur-
nace oil. It would be worthwhile to
forge economic ties through co-
operative endeavours which help
both countries. From this view-
point. we need to examine joint
enterprises with capital goods. from
one country and raw materials from
the other .. The finished goods can
meet de'mands within the two coun-
trie.s and eve~ outside. '

Material Investment ',~
Ceylon's Prime Minister tire~

lessly put forward'the idea of the
complementary nature of our eco-
nomies. In. his conversation with
Indian correspondents, Mr. Sena-
nayake explained that Ceylon can,
with its abundance of rubber
resources, undertake the manu-
facture of tyres and tubes at lesser
cost. She can supply them to India
which, in turn, can produce motor
cars at economic cost. Ceylon,
similarly, can set up small indus-
trial units while India can manage
to go ahead with large-scale indus-
tries. Industrial production in
the two countries can thus be
complementary to each other.
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PROTEINS FOR BETTER' BRAINS

METHODS
President Johnson's Science Ad-

visory Committee, whose thought-
provoking report on "The World
Food Problem" has recently been
published, has suggested the fol-
lowing steps for increasing and
improving protein supplies :
1. Develop high protein foods, es-

pecially for pre-school children,
from indigenous products.

In the immediate future there
may be little scope for diverting
large quantities of calories to feed
animals in order to get proteins
of better quality, and hence
overcoming protein malnutrition
through increased consumption of
animal products may not be im-
mediately feasible. In fact, even
now the proportion of males to
females in cattle appears to be 2:1
in several parts of the country, an
index of the uneconomic nature of
cow-rearing. It should, however,
be possible to ensure a larger flow
of protein food to the feeding of
infants and school children through
both the mobilisation of public
opinion and Government action.
The shortage of calories affects the
utilisation of proteins. If the
scientific revolution in the yield
potential of cereals and millets is
taken to its logical conclusion, the
problem of calories can be solved
and adults, even vegetarians, can
be assured of a satisfactory diet.
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pulses during the same period.
Protein needs will have to be

assessed both in terms of quantity
and quality. Among the compo-
nents of protein, about 18 amino
acids are necessary for normal
growth. Deficiencies of some of
them like lys'ine and methionine
are common in a vegetarian diet,
while th,e excess of the amino acid,
leucine, in Jowar has been found
by the Nutrition Research Labora-
tory at Hyderabad to be the cause
of the disease pellagra in Andhra
Pradesh and other areas where
Jowar is the staple. The content
of lysine and methionine per 100
grammes of protein in cereals,
pulses and milk is given below:

Lysine Methionine
Cereals 1-3 1.5-2.5
Pulses 6-8 1.0-1.5
Milk 7-8 2.0-3.0
The figures indicate grammes per
100grammes of protein.

Thus animal products like milk
have proteins of better quality.
While the increased consumption
of animal products is therefore
desirable, their production is a
more expensive process owing to
the considerable loss of energy in
the conversion of plant products
into animal food, as shown below :
Percentage Conversion Efficiency
of Food Energy Protein
Milk 40 47
Eggs 20 43
Lamb meat 17 13
Pork 27 19

Young children need proteins to develop their
brains.

Indian diet is deficient in proteins. A 'prospect
of intellectual dwarfing, therefore, looms large before
the country.

Research is being conducted for developing
protein-rich grains.

Sharbati Sonora, a variety of wheat evolved by
the Indian Agricultural Research Institute, is claimed to
have 16 per cent protein in.it compared to 7-8 per cent
in the common wheat varieties.

,
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2. Increase the production and use
of pulses and oilseeds such as
soyabeans, groundnut, and cot-
tonseed.

3, Increase and improve domestic
animal production, especially
types that do not compete for
the food used by human beings.

4. Utilise pond culture of fish,
both by itself and in combina-
tion with agricultural practices
such as rice culture and irriga-
tion projects.

5. Increase catch of sea foods ..
6. Expand and intensify research

and development related to fish
protein concentrate.

7. Develop and utilise new genetic
strains of plants that provide
protein with a higher nutritional
value.
The Committee has also recom-

mended more research on protein
from leaves, single-cell micro-
organisms grown on substrate such
as petroleum and algae. Such
research has recently been initiated
on a global scale under the Inter-
national Biological Programme.
Intensive research is also needed
on the wholesomeness of cereal
grains enriched with lysine or other
essential amino acids.

While all these ideas are impor-
tant and worthy of vigorous follow-
up, we in India have to face this
problem today, since delay in wip-
ing out the protein hunger in the
young could lead to the intellectual
dwarfing of over 10 million children
every year. Much damage must
have already occurred in the past
years.

INDIGENOUS RESEARCH
A major breakthrough in the

genetic manipulation. of protein
quality took place in 1964 when
Dr. E. T. Mertz, L. S. Bates and
O.E. Nelson of Purdue University
in the United States, discovered
that a maize variety with opaque
seeds had nearly twice the content
of lysine as normal maize. When
rats were fed with a diet containing
90 per cent opaque maize for 28
days, the average daily gain in
weight was 97 grammes in contrast
to 27 grammes in those fed
in a similar way with normal maize.
Pigs grew very well on a diet com-
posed of opaque maize, minerals
and vitamins without any supple-
mentary protein.

These findings showed that the
genetic enrichment of cereal pro-
teins .with lysine and pulse protein&
with methionine as well as the
lowering of the leucine content of
Jowar are all possible. The arti-
ficial enrichment of cereal grains
with essential amino acids, whose
effects are not yet understood in
their totality, can thus be avoided.
A world collection of wheat and
Jowar varieties i~ currently being
screened at the Indian Agricultural
Research Institute for amino acid
composition and interesting results
have already been obtained.

Protein quantity varies widely
in wheat-from 7 to 8 per cent in
some of the varieties commonly
cultivated to over 16 per c~nt in
recently developed strains such as
Sharbati Sonora. The application
of nitrogenous fertilisers increases
protein content by about 50 per
cent. Varieties like Lerma Rojo,
Sonora 64, Sharbati Sonora and
N. P. 852 have yielded protein con-
tent as high as 18.5 per cent when
cultivated in fields fertilised with
80 to 120 kilogrammes of. nitrogen
per hectare. Similar variations in
protein content have also been
found in rice, barley, bajra, maize
andjowar.

Thus there is enormous scope
for increasing the intake of pro-
teins per unit weight of cereals and
millets both through the cultivation
of high-protein varieties and
through the application of ferti-
lisers. The introduction of a
protein premium in the pricing
policy would help to generate pro-
tein consciousness among farmers
and consumers and at the same
time help increase the protein
content of the average Indian
diet.

Protein assay in samples in
grain markets is operationally
feasible. A farmer who applies
fertiliser invariably raises the pro-
,tein content in the grain. Some-
times, such grains may develop a
little mottling and present market
classification of wheat vatieties
would penalise rather than reward
farmers who have produced grains
with a high protein content. The
fi~ation of wheat price according to
protein content will, therefore,
promote an awareness of the im-
portance of both human and, plant
nutrition. Quantity and quality
can both be combined genetically
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and the release and spread of high-
yielding and high-quality varieties
of cereals, millets and pulses would
offer the least expensive and imme-
diately practicable way to elimina-
ting the threat of intellectual
dwarfism.

A PROSPEROUS
VILLAGE

THE Planning Forum of the Scott
Christian College, Nagercoil,

undertook a socio-economic survey
of the adjoining village Santha-
puram. Sixty per cent of the people
are agriculturists in this prosperous
village. ' There are two high schools
--one for boys and the other for
girls-upgraded during the Third
Plan.

Of the total population of
1,786, 55.5 per cent are male. The
average size of the family is 5.7
persons. Among the men, .51.3 per
cent and 62.5 per cent of women
are married. The percentage of

. literacy is 60.5, with 95matriculates,
13 graduates, and one studying for
the post-graduate course in Madras.
They read Tamil and English
newspapers.

Ownership cultivation is the
main feature. A small portion of
wet lands belongs to the people of
Nagercoil town. Paddy is the main
crop with the average per acre
yield of 1,320 Kg. Chemical manures
are not used. Cowdung is the only
manure used. Coconuts, mangoes,
cashewnuts and jack fruit are also
cultivated. Milch cows are few.

There are 57 persons unemployed
and 85 underemployed. Most of
the people own houses. Out of 103
such houses, three are bungalows,
30 huts and 70 small houses.
Twenty per cent of the houses are
electrified. '

The per capita income of the
villager is Rs. 122.02 a month and
expenditure Rs. 122.3. Only 27
people could save.

The Hindustan Aeronautics
Limited earned Rs. 20 lakh in
foreign exchange in 1966 by sup-
plying aero-engines and other
components to the Rolls Royce of
Britain.



I know a lecturer in Agarwal Inter
College, Agra, who had applied
to the Agra University for per-
mission to appear in the M.A.
(Previous) Examination, to be
held from March 30, 1967. The
permission came only on
March 31; so he could not take
the First Paper on March
30. As he missed the first
paper, he thought it useless to
appear for the remaining papers.

But when the result of the M.A.
(Previous) Examination was pub-
lished, he was astonished to find
his roll number in the list of suc-
cessful candidates. In the last week
of July, he received his marks
sheet according to which he had
secured good marks in all the
four papers. In fact he had
appeared for none.

Agra Tilak Raj Sikka

In. a small town near Ahmedabad,
a new school building was under
construction. The contractor
was also a mason. He was illi-
terate and belonged to the same
town.

One day, some persons who worked
with him complained to him that
they would not get enough profit
from this contract. So they
advised him to reduce the pro-
portion of cement and increase
that of sand in the mixture, so
that they can save on cement.

The mason thought for a while and
said, "If we use less cement
and more sand, nobody will
detect it and we can earn mOre
profit. But the building will
crack soon."

He smiled and continued, "You
and I were not fortunate
enough to ever go to school:
There was no school in this
village when we were boys. So
we should be proud of having
this school for our children. But
what will the children learn in
this school where every wall will
speak of their parents' dis-
honesty?"

Bilimora Dhirubhai N. Shah

THIS
INDIA

YOJANA invites contribu-
tions to this. feature from
Its readers all over the
country. Each anecdote must
be true to life, of less than
two hundred words, captur-
ing something significant of
India's rich and varied life.
Each published anecdote will
be paid for.

To be a successful farmer is not
always a blessing. An Assamese
farmer used to grow sugarcane
on a moderate scale. Later he

. took pains and adopted improved
methods and soon attained the
distinction of being one of the
most successful sugarcane gro-
wers of the State.

The luxuriant growth of the plants
in his farm attracted a stream of
visitors, mostly Government offi-
cials, from the different parts of
the State. The farmer regarded
this as a rare honour done to
him and entertained the visitors
to tea and whatever else he could
afford. But, unfortunately for
hini, the visits of officials became
a never-ending affair and soon
he found his meagre means were
too short for his hospitality. Nor
could he bear the idea of be-
coming inhospitable to his ho-
nourable guests who never ceased
to call upon him. Finding no
other way to save his honour,
he.hacked the sugarcane plants to
pieces.

Jorhat Chandra Kanta Bora
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My friend Bhaskaran was a stran-
ger to the town. Once, returning
from shopping, he found himself
in a fix. Dusk had fallen, and
the street lamps had been lighted.
But Bhaskaran's hired bicycle had
no light. He was pedalling at
break-neck speed with packets
tucked under his arms when sud-
denly he heard the shout' :
"Stop".

A police constable was approaching
him. Bhaskaran jumped off
his bicycle.

"You've violated the traffic rules.
You are moving against the one;
way traffic, and your bicycle has
no light, either", the constable
admonished him. "Your name
and address ?"

"P.T. Bhaskaran, C/o District
Collector ".

The constable eyed him curiously.
"How are you related to him ?"

"Don't you know me? I am his
nephew." Bhaskaran did not
bat an eyelid.

Now the constable turned apolo-
getic. "Excuse me for the mis-
take, sir" he said, and dis-
appeared.

Ernakulam Muhammad Edaehal

I went to a village in Alleppy dist-
rict of Kerala to conduct a film
show. A prominent man of the
locality whom I had known ear-
lier came to me after the 'show'
and invited me to his house.

When I reached his house, I was
. rather astonished to see certain

religious rites being performed to
propitiate Nagaraja (snake
god). I asked my host what it
meant.

"Oh! We are worshipping the
snake god," he said casually.

"But sir, I know you are a staunch
protagonist of Marxism and Mar-
xists are atheists," I argued.

He gave a faint smile and said in
a low voice, "My political inte-
rests have nothing to do with my
family life."

Alleppey S. Sreedharan Nair
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other States would involve loss in
revenue in varying degree; Har-
yana Rs. 0.18. crore, Madhya
Pradesh Rs. 1.50 crore, Madras.
Rs. 1.32 crore, Punjab Rs. 0.54
crore and Uttar Pradesh Rs. 6.5
crore. ~

Together with similar measures
in some other States, land revenue
abolition may mean a substantial
loss in revenue. This adverse
impact on resources and the con-
sequent widening of burden dis-
parities between rural and non-
rural sectors are important aspects
of the move to abolish revenue.
Besides these there' are other related
economic and political implica-
tions.D.N. DWIVEDI

,
Amidst the general demand for land revenue

abolition, the author of this article argues the case
against doing away with this '.'simple" and "economic"
tax. He feels that new levIeS In the rural sector to
compensate the loss of revenue will introduce further
complications and any move to tax the non-rural sector
will widen the burden disparity between the two sectorS.
Land revenue abolition may also lead to a demand for
a scrapping of a few levies in the non-rural sector.

IMPLICATIONS OF"ABOLISHING
LANDREVENUE

MOBILISATION of domestic re-
sources for production invest-

ments has become the central
theme of modern fiscal planning
of the underdeveloped countries.
There" is an all-round search for
more effective methods of ex-
tracting a substantial portion of
the increased income generated by
the development programmes in
the various sectors of the economy.

In India, however, a contrary
trend has manifested itself in recent
days. State Governments are no~
committing themselves to abolt-
shing land 'revenue which has been
one of the mos~ important sources
of their income, besides being the
oldest and the most popular agri-
cultural tax not only in India but
in other countries too, because of
its simplicity, low cost of collection
and low tax burden on farmers.
Even' during the days of Manu,
land revenue was the most popular
tax. He himself had recommended
one-sixth to one-fourth of agricul-
tural produce as the share of the
state. In modern times continuous
efforts are being made in almost
all parts of the underdeveloped
world to devise ways and means

Mr Dwivedi is a Research Scholar in
Economics in ~he Banaras Hindu University.

to tap the resources from the rural
sector which, it is widely held, is
undertaxed. The idea is to make
tax burden equitably distributed.
In India also a case has been made
for additional taxation of the rural
sector and rationalisation. of
agricultural taxes.

Considering all this, one is led
to suspect that the slogan of abo-
lishing land revenue may have a
political motive rather than eco-
nomic. The only economic justi-
fication which has been put forth
so far is that it gives some relief
to the poverty-ridden farmers. But
nobody appears to be aware of
the proportion of this relief to the

,total requirements of the poor
farmers.' .

The problem started with the
pledge of political parties during
the pre-election period that they
would do away with land revenue
in the event of ,their' coming into
power~ Congress and non-Con-
gress governments were thus faced
with a prior. commitment.

Let us examine the implications
of this commitment. In Mysore,
abolition of land revenue would

. involve an annual loss of Rs. 5.79
crore according to the 1966-67
budget. Measures proposed in

The States abolishing land re-
venue cannot make up the loss in
their resources without introducing
further complications in their tax
structure and some of them may
be undesirable from a social point
of view. For instance, Bihar,
where abolition of land revenue
on all categories of land holding
involves a loss of Rs. 12.67 crore,
is examining the possibility of
substituting land revenue by some
other taxes. Some of the possible
taxes which may be imposed on
the agricultural sector are agricul-
tural income tax, surcharge on or
enhancement of irrigation rates
and' cess on commercial crops.
Bihar has already imposed agricul-
tural income tax. Total collection
in the year 1965-66 (revised esti-
mates) amounted to Rs. 33 lakh
only whereas the .budget estimate
for 1966-67 stands at Rs. 31 lakh
which is only 2.5 per cent of the
total loss. A surcharge on irriga-
tion rates. or their enhancement
may result 'in underutilisation of
irrigation potential. Similarly cess
on commercial crops will affect
adversely the acreage under those
crops. Mysore is likely to make
up a part of the total loss of Rs.
5.79 crore by relaxing the Prohibi-
tion La"Ys which may encourage
the anti-social elements and may
also lead to administrative expen-
ditures.
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The intensity, of the problem
in the case of States abolishing land
revenue only on small holdings
is less. But they, too, will find it
difficult to make up the loss be.
cause imposition of other taxes on
the agricultural sector may not be
popular, and imposition of taxes
in the non-agricultural sector may
widen the gap between tax burdens'
on the two sectors, which is not
justified. In Uttar Pradesh there
is a proposal to enhance the rates
of agricultural income tax so as
to cover the loss. But in this State,
the yield from agricultural income
tax and the number of assessees
have been continuously declining
except the early years of its im-
position. The Tax Law for large
holdings in this State is such that
the size of holdings can easily be
curtailed to avoid the tax.

Collect jon Cost
According to the Taxation En-

quiry Commission (1953-1954) the
incidence of taxes on the. rural
population is less than half of
what it is on the urban population.
Under these circumstances, aboli-
tion of taxes on the rural sector
will not only make the imposition
of further taxes on the non-agri-
cultural sector difficult, but may
create a demand for abolition of
similar taxes in the latter. Such
a demand cannot be said to be
unjustified. Uttar Pradesh has
already abolished the tax on urban

. land and building involving a loss
of Rs. 2 croreannually. There
may, thus, be a series of steps
abolishing various taxes, and State
resources may be reduced to the
minimum.

Would abolition of land revenue
at least lead to a saving in collec-
tion costs? There is a long chain
of staff including Tahsildars,

. Kanoongos, and Lekhpals in the
land revenue department. Aboli-
tion of land revenue cannot be
accompanied by the termination of
the services of these employees or
their transfer to other departments
because this would involve other
complications. Even if employees
are transferred to other depart-
ments the total expenditure re-
mains unaffected. This problem
becomes much more complicated
in case of abolition of lan'd revenue
only on small holdings because in
that case the employees of land

r~venue department will have to be
returned. Thus the per unit cost
of collecting land revenue may be
very high and retention of land
revenue on bigger land holdings
may prove to be uneconomic.

Small farmers, in order to meet
their monetary obligations save a
part of their total produce and
. dispose of it in the market. Thus
the marketed surplus of the small
land owners depends mainly on
their monetary obligations such as
payment of taxes, interest and
repayment of debts and purchase
of seeds, fertilisers, agricultural
implements and other' manufac-
tured commodities. Apparently,
land revenue, since it is paid in
terms of cash, is a sort of monetary
obligation. Therefore, abolition
of land revenue will curtail the
volume of marketable surplus to
some extent, and hence may sup-
port the inflationary situation in the
country. If all States abolish land
revenue only on the small holdings
the total annual loss in revenue
may be Rs. 20 crore. It may be
e'ltpected that the marketable sur-
plus to this extent will be either
consumed by the farmers or spent
on the purchase of other commo-
dities. In case it is consumed, it
may aggravate the inflationary
situation in the country.

Cropping Pattern

Abolition of land revenue may
affect cropping pattern also. Far-
mers. generally allocate a part of
their holding' for growing cash
crops so that they may dispose of
it easily and meet their monetary
obligations. How far the abolition
of land revenue will affect the
production of agricultural raw
materials and help the inflationary
trends deserves to be considered.

Abolition of land revenue, even
on small holdings only. may affect
agricultural growth adversely. It
may be argued that abolition of
land revenue may leave certain
investible funds at the disposal of
agriculturists who may invest them
for increasing their' production.
But the probability of such a
development is insignificant be-
cause any fund at the disposal of
underfed agriculturists would be
spent on consumption. Further,'
revenue relief given to farmers is
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so insignificant compared to their
capital requirements that they can
hardly make any capital invest-
ment. For example in Uttar
Pradesh, land revenue is a little less
than Rs. 5 per acre. Thus on a
holding of 6.25 acres, the revenue
relief would be not much more
than Rs. 30 a year, an amount
which can neither buy a bullock
nor dig a well. But the same
insignificant amount pooled in the
treasury wilI form a big investible
fund which may be utilised for
constructing tube wells, land reo
clamation, for providing long-and
short-term credit to the farmers
for digging wells, purchasing l?ul-
locks, agricultural implements and
fertilisers and for subsidising the
production of preferential crops,
which may prove highly conducive
to agricultural growth. For lack
of funds, in many States such
schemes are held up. For instance,
in Rajasthan six medium irrigation
projects approved by the Planning
Commission are held up. Andhra
Pradesh has been forced to reduce
its Plan outlay for 1967-68.

Politically, the States that have
not yet abolished land revenue or
are not willing to abolish it on
economic grounds may find it very
difficult to retain land revenue. It
may become a major sour<;:e of
conflict among the members of the
ruling party or among the parties
in a coalition government. Internal
and external pressures may force
these States ultimately to adopt
what is politically rewarding. And
when the implications of abolition
of land revenue are realised, the
States may find themselves unable
to revive the revenue. The task of
reimposition would not be as easy
as abolition. In future, it might
be immensely difficult for the States
to reimpose land revenue due to
the same political factors which
caused its abolition.

Lastly, this may also affect
financial relations between the
Centre and the State Governments.
If State Governments go on cutting
their resources, the Centre would
not like to gain unpopularity by
imposing further taxes in order t<;)
meet the financial requirements of
the States. The Central Govern-
ment, on the other hand, may
think of penalising such States
by cutting Central grants to them.



lata Steel goesa,broad
Several times a year, ships carry~
mg, among other things, angles
,and channels, bars and joists,
and other steel products made in
Jamshedpur, sail away from the
Calcutta port ... bound for East
Africa, the Middle East, 'the Far
East and Australia. These steel
products are of utmost impor.
tance to the importing countries
for their economic development.
Exports by Tata Steel, which are
channelllKl through Commercial
and Industrial Exports Limited
(CIEL), the Government-recog.
nised export house of t~e Tata

"-The Tata Iron and Steel Company Limited

Group, spurted to over 43,()OOi:
tonnes valued at Rs. 2.25 crores~
during 1966.67, from about 26,500'
tonnes valued at Rs. 95 lakhs in '
the previous year. The"jncreas-
ing exports indicate Tata Steel's;
concern to do its bit to augment
the country's foreign exchange,
earnings,. so vital to the success
o( our national goal of planned :
,industrialization.

TATA STEEl.

TN 4'
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Side Track

TECHNOLOGICAL WILDE~NESS

••

MR. Jahimgir Ghandy, Chairman
of the Eastern Regional Com-

mittee of the All India Council of
Technical Education, referred only
to an aspect of the problem when
he spoke of the vast addition to
the roll of the technical unemploy-
ed caused by the "recession".
But even without the recession,

the technologists were not finding
things easy. Opportunities do not
open up as fast as they can be
filled. Otherwise, it is difficult to
explain why so many of our young
men with technical qualifications
readily accept modest administrative
positions.
.In the three Plans, we had ful-

filled ambitious ,targets of technical
education. In the Third Plan
alone, sothe 93.000 engineering
graduates were added to the natio-
nal roll; the figures for diploma
holders and craftsmen far exceeded
one lakh in each category. And in
the Draft Outline of the Fourth
Plan, a target of doubling this
achievement was proposed, besides
turning out over a lakh apprentices,
four times as many as we turned
out in the Third Plan.
The question naturally arises if

all this has any relevance to the
reality. What use is it to fill the
country with so many technically
qualified young men' when we are
not able to find them worthwhile
work to do?' This is not just a
problem posed by the recession.
This is a larger ~and continuing
question that will remain long after
the recession had vanished, unless
we do something about it.
There is at least the danger that

the sight of the technically unemp-
loyed may drive away promising
young men from technical studies.
There is some evidence that this is
already happening. In Kerala this
year, the Director of Technical
Education was hard put to fill the
five engineering colleges in the
State. Thrice did he advertise and
thrice' was he rebuffed; so much so
he had to bring down the qualify-
ing limit to 45 per cent marks; and
even at that applicants were hard
to get. What a far cry from the

days when first class intermediates
were turned away from the limited
. room in Engineering classes in the
country!
Apart from finding enough jobs,

there is the question of how well
we treat technical personnel. The
struggle between administrative and
technical personnel. has raged for
far too long for the country's health.
Not merely in pay scales and status
but in decision-making technical
men are increasingly demanding an
assured right. And it is rash to
reject their demand as unjustified.
It was to this problem that Dr Vik-
ram Sarabhai referred when he
spoke to Yojana (October 1, 1967)
about the complementary roles of
the preservers and the innovators.

Hats Off
ENGLISHMEN, it seems, are' fed up
with their hats. The bowler

hat, a national symbol as much
of authority as of eccen-
tricity, is simply being thrown
away. Is it that the).e are not enou-
gh men qualifying to be mad as a
hatter? Or is it that under the
Queen men are'notwhat they were?
The curator of London's Victoria
and Albert Museum, Mr. James
Lever, must give the answer. Did
he 110t hold that "the degree of
male domination can be judged at
any time from the height of a man's
hat"?
As much can possibly said of

India, too. With Nehru and Lal
Bahadur gone, the cap is less in
evidence and where one is found,
as on the austere Professor
Gadgil, men are somewhat com-
forted by the thought that all is
not yet lost-a point which Mrs.
Gandhi might take into account if
she means business.
She will not find things as easy

as Elizabeth finds in~ England-or
does even Elizabeth find it so with
the growing number of Sikhs in
her country? In India, the Maha-
rajas and the Yuvarajas safely thrust
their heads into the turbans when
a strict Saville Row three piece suit
does not bring home the bacon.
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IGNORAMAN
Wants to Know

If Formosa belongs
to China or

China to Formosa

Gandhi very much liked Nehru's,
apt description of the khadi cap as
the livery of freedom. So in our
times is the turban the passport to
anelection victory. For, with all
this so much rubbish now being
talked about, Indian democracy
is still able to do with a lot of the
mother image of the Maharani and
the turban image of thc Maharaja;
though, Air India has shamelessly
commercialised a great institution.
Mr. Yeshwantrao Chavan will

find his burden greatly lightened
if he poses before the privy purse
baiters the crux of the problem :
"Where will the princes have the
money to balance a turban on their
heads?" Therefore, with the privy
purse problem so easily solved,
. Mr. Chavan can certainly restore
men in this country to their deserv-
ed pre-eminence. Once this is done,
Mrs. Gandhi wouldn't know where
to look. For even within her
Cabinet, she will find many turbans
suddenly popping up, apart from
the khadi caps on her senior
colleagues;
Which is why Mrs Gandhi is

not going to find things easy ..
And if she means business, she
must regard the privy purse pro-
blem from this point of view. This
is the sane, practical way of
clinching the ideologiCal debate.
Let her take a lesson from

Kerala, which, as we all know, is a
woman's world. There the men
have always bared their heads and
where are they?



Science

in

India

EFFECTIVE LINKS

IN RESEARCH

SCIENTIFIC research in our country
has grown into a large national

undertaking. There are about 205
research i~stitutio,ns (both Govern-
ment and private) and 4,000 science
departments in universities, employ-
ing an estimated 50,000 professional
scientists.

From an organisational point of
view, our entire scientific researeh
can be classified into five categories:
(I) .Research under autonomous
organisations such as the Council of
Scientific and Industrial Research
(C.S.I.R:), Atomic Energy Commis-
sion (A.E.C.), Indian Council of
Agricultural Research (I.C.A.R.),
Indian Council of Medical Research
(I.C.M.R.), and the Defence Re-
search and Development Organisa-
tion (D.R.D.O.), (2) Research
tinder various Ministries of the
Central Government, (3) Research'
under the State Governments, (4)
Research in universities. (5) Re- .
search in industries and., other
private institutions.

For this organisational hierarchy,
effective co-ordination is needed at
various levels for prudent deploy-
ment of resources. Studies have
already identified three distinct
levels at which decision-making is
crucial: -national level, level of a
parent agency or organisation con- ,
trolling a number of laboratories or
institutes, and the laboratory or the
institute level. .

At the national level some
degree of co-ordination is supposed
to be brought about by the Scien';;
tific Advisory Committee to the
Cabinet (S.A.C.C.), the Planning
Commission and the various Minis-
- tries of -the Government- to which
research organisations are consti-
tutionally affiliated. At the next
lower level, the co ordinating agen-
cies are the scientific aqvisory

AQUBIL AHMED
Research Survey & Planning

Organisation, C.S.I.R.

There is no proper co-
ordination between scientific
research at the national level
and that at the state level, or
in the industries. A correct
understanding of' the entire
organisational process in
science is vital to gearing
scientific research to common
goals.

This brief paper aims at
focussing attention on the pro-
blem of co-ordination of scien-
tific research at various orga-
nisational levels.

boards, governing bodies and
offices of the Director Generals of
large autonomous organisations.
Co-ordination at the laboratory or
institute level' is the responsibility
of the local administration headed
by a Director, who may appoint an
executive or advisory committee
for consultation and advice on
plans and programmes for his
institute.

Inter-related Objectives
Like the human brain, the co-

ordinating agency in a complex
social system is supposed to per-
form certain vital functions in order
to keep the system gojng in an
orderly fashion. The first step in
this direction is to evolve a
co-ordinated plan of'objectives and
actions in such a way that they are
inter-related and do not negate each
other. In other words, achieving
one of the objectives, or acting in a
particular way, would not negate
other objectives and actions; rather

they would bring the organisation .
a step closer to the ultimate goal.
To keep the system going as plan-
ned, the co-ordinating agency should
also be able to exercise some degree
of control over system processes and
evaluate their performance so that
immediate and future corrective
actions may be taken if necessary. ~
The planning function cannot be
performed well unless the co-
ordinating agency has sufficient
information at its disposal regarding
the needs of the clients and the
needs and potentialities of the sys-
tem (for example, money and
manpower available and required)
for survival, growth and prolificacy.
Similarly, neither evaluation nor
corrective measures are possible
without having necessary infor-
mation about system processes and
the means to alter or influence
them. Information collection, its
storage and' retrieval are, therefore,
essential prerequisites for effective
co-ordination.

A co-ordinating agency only
takes decisions and does not. itself
implement. them. Implementation
rests with the units or parts whose
activities are to be co-ordinated and
over which the co-ordinating agency
has some degree of influence essen-
tial for compliance. The multi-_.
layered organisational structure of
science in India is a decentralised
system. A number of decision-
making units operate at various
levels co-ordinating the activities of
a still larger number of functional
units.

Constitutionally, each co-ordi-
nating agency consists of scientists
and public servants who are sup-
posed to be well-informed about
national requirements and the needs
of the organisations whose activities
they co-ordinate. These agencies
are vested with powers to formulate
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major policies, plans and program-
-mes (or advise on such matters),
supervise operations. and evaluate
performance with a view to achiev-
ing . certain desired objectives.
But since the organisational process
has never been subject to scientific
analysis, no rational claims can be
made about the efficiency of the
co-ordinating system.

National Level
At the nationallevef,' the S.A.

C.C. is primarily an advisory body
and does not, normally perform
any of the co-ordinating functions,
namely, formulation of policies and
pljns, control and evaluation The
autonomous organisations, like the
C.S.J.R. and I.C.M.R. may some-
times refer policy matters to the
S.A.C.C. and seek its mandate.
The S.A.C.C. does not have any
links with the research under State
Governments and .the links are
only negligible with industrial
research.
The Planning Commission co-

ordinates research by allocating
money for scientific research in the
five Year Plan periods, according
to national commitments and prio-
rities, and by cutting down the
proposed yearly budgets of the
research organisations to keep
expenditure within the authorised
limits. The Planning Commission
does maintain a Scientific Research
Division which is supposed to pro-
vide information about, national
requirements of, and for, scientific
research. This information, how-
ever, does not cover all aspects of
research and is mostly based on
estimates arrived ~t by research
organisations themselves How far
the Planning Commission's, deci-
sions about financial allocations are
based on whatever information it
has, is anybody's guess.
The affiliation of autonomous

research organisations to Central
Ministries is only constitutional.
In practice, the Ministries do not
perform any co-ordinating func-
tions; they are left to the autono-
mous organisations themselves.
The Ministries do, however, actively
look afler research departments
directly under their control, al-
though the mode of co-ordinatio:Q
is rather obscure and may differ
from Ministry to Ministry. There
is no particular agency for co-

ordinating inter-Ministerial research
and the 1inks with research under
the States and in industries and
universities are only negligible.
.Among themselves, the S.A.

C.C., the Planning Commission
and the Central Ministries do not
have any regular, active links which
may help provide a basis for under-
standing genera 'research efforts
and avoiding wasteful duplication.
At the next lower level, the

boards and governing bodies of
autonomous research organisations
are active co-ordinating' agencies
.for the work these organisations do.
The boards have, however, become
mostly, advisory in nature; the
governing bodies alone are responsi-
ble for formulating plans and
controlling and evaluating perfor-
mance through resolutions which
are implemented by the Director
Generals and their- secretariats. For
evaluation purposes, 'special review-
ing committees may be appointed
by the governing bodies from time
to time. But some of the autono-
mous organisations, such as the
C.S.I.R.,. are so large and varied
that co-ordination becomes difficult.
As an aid to its operations, the
C S.I.R., therefore, maintains four
centrally-located technical Directo-
rates to keep track of national
requirements, investigate ways to
bridge the gap between science and
its users, assess the needs of research
laboratories, study the scientific
potential in the country and carry
out researches on a wide variety
of problems that have to be met for
the growth of science and its
application in national develop-
ment. Unfortunately there is no
precedent for use of this informa-
tion by the decision-making bodies
for research co-ordination. Other
autonomous organisations have not
even established such services. In
the absence of direct representation
from research laboratories, govern-
ing bodies have to depend upon
the advice of the Director Generals
who may at times be partisan or
misinformed.

Universities
The University Grants Commis-

sion, which is the most important
decision-making body for matters
concerning universities, does nbt
have any agency for collecting
necessary information about scienti-
fic research in universities nor for
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co-ordinating inter-university res-
earches. The Atomic Energy
Commission is, on the other hand,
structurally a homogeneous organi-
sation and may, therefore, co-ordi-
nate its activities efficiently.

Among themselves, the autono-
mous organisations do not have
any structural links, except an
occasional overlapping in the
membership of advisory boards and
governing bodies.

Laboratories and Institutes'
At the laboratory or institute

level, where the structure is less
complicated and vital information
on internal and external needs is
readily available, co-ordination is
more easily achievable depending
upon the ability of the Directors
and their administrative staff.
Thorough investigations are, how-
ever, required to find ways and
means through which the Director
can most efficiently manage his .
outfit.
As mentioned earlier, the

research under State Governments
and in. industries has very weak
links with that under the Central
Governments and is, therefore, not
properly co-ordinated with the
overall national research effort.
Also, there does not seem to be any
significant co-ordination in research
between different States or different
industries.
The above analysis suggests a

strong need for vital information
on national requirements in
industry, agriculture and medicine,
which can be met through scientific
research; information on the availa-
bility of scientific potential in the
country; information about the
needs of research organisations for
their growth and effectiveness in
national development; analysi~ of
structural arrangements conducive
to efficiency; and the understanding
of the entire organisational process
in science itself. If such informa-
tion and insight is available and
inteI1igently used in planning,
control and evaluation of research,
links can be forged between research
organisations and between the
research and its users to help.
evolve programmes through which
all the scientific research in the
country could be geared' to meet
common goals and public aspira-
tions.



A Study on Forest Raw Materials
for Pulp, Paper and Newsprint-by
the Committee on Natural Resources,
Planning Commission, New Delhi.
66 pages.

P.O. Stracey ,

THE "Study on Forest Raw Mate-
rials for Pulp, Paper and News-

print" produced by the Planning
Commission's Committee, on Natu-
, ral Resources is a useful compila-
tion which will serve the reference
needs of a wide~.range of people
from researchers to planners and
entrepreneurs. In this connection,
the summary and recommendations
at the end of the report will proba-
bly be found most useful for ready
reference.

After dealing with trends and
prospects in the paper industry as
a whole, the study naturally gravi-
tates to the raw material position
and thereafter to the demands for
pulping materials. which are pro-
jected up to 1980-81. Half way
through this section, the' report
rath~r abruptly jumps to the pro-
posed programme of pulpwood
plantations for the Fourth Plan
designed to make good the deficit.
Further, for what constitutes almost
half the whole report, the discussion
is confined to this question. The
chapters on pulpwood plantation
research and economics are more
. suitable for a technical discussion
of that subject.

The study then switches to tech-
nical processes and recent develop-
ments in the paper industry. This
section might well have been curtai-
led, for it consists largely of expla-
natory descriptions of the various
existing processes qf pulping, the
only new item being a discussion
of the methods of manufacture of
paper from bagasse with particular

Books

reference to India's requirements
of newsprint.

As regards the main problem of
raw material availability for exten-
sion of the paper industry, estab-
lishment of market pulp production
units and, perhaps most important,
newsprint manufacture (to meet
India's requirements and do away
with the present expenditure of
foreign exchange on this commo-
dity), one detects a failure to cover
enough ground and to analyse the
present situation properly. Take,
for example, bamboo which is NO.1
raw material on which India's
paper industry has been built up.
While the report brings out the
overwhelming superiority of Assam
in the matter of bamboo availa-
bility, it is less than fair in allocat-
ing only one 300 tid pulp mill to
it if Madhya Pradesh, with only
one-fourth of Assam's bamboo
potential (as recorded in the report),
has been allotted a mill of almost
similar size. Scrutiny of the Assam
position reveals that, if an attempt
were made to group the zones by
contiguity, and Manipur (which has
its natural outlet into' Cachar via
the Bl;lrak river) and Tripura bam-
boos as well as the reeds of the
central and upper Assam zone were
taken into consideration, at least
two more pulp mills could be obtai-
ned. The Assam area can also
possibly contribute large quantities
of reeds, grasses and bamboos from
the jhum lands in the hill districts;
after all, Nagaland is planning her
paper mill almost entirely on such
resources.

The point has been correctly
emphasised that it will be necessary
to mix bamboos and hardwoods
(whether from existing forest resou-
rces or future plantations, mainly
of eucalyptus) in the proportion of
30:70, but the study under review
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does not appear to have included
efforts to locate such large quanti-
ties of hardwoods, amounting to
42 lakh tonnes. Here again the
Madhya Pradesh portion of Danda-
karanya, together with the adjoin-
ing Orissa and Andhra Pradesh
areas, and Assam are likely to be
the main contributors; but Assam,
with its large number of unutilised
miscellaneous species in the mixed
forests that are in close juxtaposi-
tion with the bamboo forests of the
central zone, would be likely to tip
the balance. An additional impor-
tant feature of this central zone is
the occurrence of the low level
Khasi pine, one of the valuable
long fibre conifers, in the Jaintia
hills on the western side of the
Kopili which, with its tributary, the
Diyung, drains the central zone.
This close association of hard
woods, bamboo and conifers is
unique and should be exploited.

Where the study has failed is in
its somewhat superficial treatment
of the~ Himalayan conifer forests,
almost the only (and a most valu-
able) source of long fibre pulpwood
in the country. The amounts of
fir and spruce wood available in
the Himalayan States of J. and K.,
Himachal Pradesh and Uttar
Pradesh can be roughly estimated
at 5.48 lakh tonnes, nearly suffi-
cient for four newsprint mills each
of 200 tonnes a day capacity~ (Inci-
dentally, the figures given for
Jammu and Kashmir do not tally
with published statistics.) But that
is not the whole story. At present,
only about 50 per cent of these ,
Himalayan forests are being exploi-
ted, the bulk of the utilisation
falling on species other than fir
and spruce. 'The fir and spruce,
growing as they do at higher
levels, await the development of
the newsprint industry before they
can be harnessed to meet India's
pulpwood needs.

Tied to this problem is the
question whether these two species
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FER1JLISER

A reader may not agree with an
argument here or there in some
of . the papers. Some element of
salesmanship may also be traceable
in some papers. However, there is

sufficient material to ponder over for
the chemical technologist, the entre-
preneur, the manager and the
Gove,rnment bureaucrat, concerned
with the fertiliser industry.

Almost all the aspects of the
cost per unit that the farmer has to
pay for the effective nutrient have
been dealt with at one place or the
other. Costs due to' plant, including
costs due to process, size of the plant,
location, engineering, field work,
speed/delay in implementation, off
sites etc. have been discussed. In the
discussion on cost of operation are
included technical problems of
generation of high pressures heat
recovery, improved cat~lysts,
instrumentation and control.
Emphasis has been placed on re-
duction of cost due to maintenance,
and a system of inspections and
preventive maintenance has been
suggested. A close study of the
units of operation and reduction
by higher productivity has been
highlighted in. one of the papers.
Standardisation of general equip-
ment and spares that help in
reducing cost has also been
indicated.

Different facets of the question
have been brought forward. Many
of them are well known-after all
"new techniques are often old ones

I in disguise".
While the papers 'include oft- The book is well printed. The

repeated general statements' of fact, price has not been indicated. The
they also include technical papers Fertiliser Associa tion of India has
by technologists representing Indian done good work in publicising in-
fertiliser manufacturing units as formation related to utilisation of
well , as foreign designers and . fertilisers, its technology and con-
concerns manufacturing fertiliser nected statistics.
equipment and machinery. Topics-
like problems of financing fertiliser
projects in India-both in the private
and in the public sector, aspects of
foreign assistance, capital resources
for fertiliser plant construction, and
AID extended risk guarantee, also
find place in this book. There are
reviews of the fertiliser industries
ofIndia and Japan, and a glimpse
of world trends in fertilisers. The
recommendations made by the semi-
nar have been summarised at the
end of the book.

V.R. Damle

THE Fertiliser Association of India
had organised a National Semi-

nar on Fertiliser.s in December
1965. Encouraged by the good
response it received, the Associa-
tion organised another seminar on
'Cost and Financing of Fertiliser
Projects in India' in 1966. The
papers read and the discussion held
at this seminar have been published
in this book.

The book is divided into
seven parts: (1) Inauguration,
(2) Topics relating to the cost
reduction in fertiliser production,
(3) Discussion on setting plants
based on imported ammonia, (4)
Topics relating to cost reduction
in fertiliser marketing and distri-
bution, (5) Topics relating to finan-
cing of fertiliser projects, (6)
General papers, and (7) Resume of
the seminar and the recommenda-
tions.

. ,

Seminar on Cost and Financing of
Fertiliser Projects in India-1966.
Proceedings. Published by the Fer-
tiliser Association of India, New
Delhi. 412 pages.

FINANCING OF
PROJECTS

should continue to be used for
sleepers when they are not really
suitable on the one hand and when,
on the other, they are ideally suit-
able for -pulping. The parallel
question of foregoing the high
price per cubic foot of wood now
being converted into sleepers
(assuming the -Railways agree to
give up the species for this purpose)
can only be met satisfactorily by a
change in the transportation
methods of wood in the Himalayas
that will permit theestablishnient of
the pulp industry which will absorb
much greater quantities of wood.

When Canada has .successfully
experiment~d with the transport of
wood chips through water by
way of pipes, there is nq reason
why this method cannot be
tried .here. Application of this
system to the Himalayan conifer
forests as a whole will help to
realise the enormous quantity of
waste wood of all. species being
worked out at anyone time in a
particular drainage; at the present
moment this amounts to as' much
as 40 per cent of the tree outturn
when reckoned in hand-sawn
sleepers. It is a pity that the com-
mittee which did the study could
not give a lead in these matters
beyond recommending that the
"latest logging and . transport
methods should be introduced".

As it is, the conclusion that no
real contribution to the pulpwood
problem can be expected from the
conifer forests of India until extrac-
tion improves to the point of being
able to bring down the wood in the
shape of logs, is at best a negative
one; at the same time, it is difficult
to reconcile it with the statement
elsewhere in the report that "the
shortfall (of cellulosic raw material)
will have to be made good by tap-
ping the hitherto unexploited coni-
ferous forests in the Himalayas".

To conclude; one can say that
the study, although a useful first
attempt, is not the whole picture.
More thorough probing is needed
to establish the exploitation possi-
bilities of the available raw mate-
rials on rational lines, rather than
recommending heavy investments
to produce future resources in the
form of artificial plantations. The
pulpwood possibilities of adjoining
friendly countries like Nepal,
Bhutan and "Sikkim should also
not be overlooked.
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an Orissa Farmer

Experience of

TAICHUNG

NAROTTAM NAND A

•
•

I
This is a report of the experi-
ence of an Orissa farmer with
the high-yielding Taichung
variety. The author says that
the farmer's experience dis-
proves the idea that Taichung
cannot be cultivated with profit
except under conditions of
assured irrigation facilities.
However, since this requires
larger inputs, the best results
can be had through co-operative
effort and provision by the
Government of minimum facili-
ties like free lending of pumping
sets and digging of some deep I
tanks.

IN view of the growing population
in India it has become "nece-

ssary to make far greater use of
modern'methods of cultivation and
to bridge the gap between demand
and production by the application
of the latest advances in the
sdence of agriculture." As a
corollary to this necessity, the core
of the new strategy in agricultural
production' has come to be the
introduction of high-yielding varie-
ties of seeds.

Attracted by the news of the high
yield-potential of Taichung Native 1
the farmer, under report, made
his first attempt at its cultivation
in the Kharif year of 1966on an
experimental basis. The farmer is
a school teacher in the gram Pan-
chayat of Sajanagarh in Balasore
District, Orissa. He is an experiene-
cd and relatively big agricul-
turist.

The farmer knew that Taichung
cultivation "demanded conditions
in which waterlogging of the fields
and inadequate drainage facilities
do not exist." The land on which
he made the experiment had no
assured irrigation facilities. But
the soil was such that it could
remain at least wet for a fairly long
period even if there were no regular
rainfall in the rainy season. More-
over, the fields are so situated that
excess water could be drained off
easily without causing waterlogg-
ing. There is a tank near the

Mr. Nanda is Lecturer in Economics,
M.P.C. College, Baripada, Orissa.

.fields to be used as a safety valve
for irrigating the fields in case they
go dry.

Under these conditions he began
his experiment in a land area of
0.30 acres. The result in this trial
stage was so encouraging that in
the post-harvest period of 1966
(that is, between January-March
1967), he extended its cultivation to
I 1/2 acres of land of the same
locality. The neighbouring cultiva-
tors who had already been impress-
ed by his success were induced by
him to take up its cultivation. So
in January-March 1967 an area of
10acres came under Taichung cul-
tivation. Thus, the farmer in
question has become the initiator,
demonstrator and propagator in his
area. He made his attempts under
less favourable conditions of un-
.assured irrigation facilities. Hence,
an analysis of the yield rate, costs
of production and of the other
experiences of the farmer is of signi-
ficance to other farmers working
under similar cultivation conditions.

Cost of Cultivation

The total cost of cultivating
0.30 acres was Rs. 106.00 made up
of ploughing Rs. 16, cowdung and
fyrtilisers Rs. 2, value of seed Rs.
.4, weeding etc. 3(' plant pro-
tection by pesticides Rs. 6 and
harvesting and threshing Rs. 25.
In other words, the cost per acre
was about Rs. 350. The net out-
put from the land according to the
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farmer was six quintals. This works
out to 20 quintals per acre, over 2!
times the yield rate of six to eight

. quintals of traditional paddy
seeds.'

As stated earlier, the farmer
extended Taichung cultivation to
It acres in the following rabi
season. He was .also attracted by
the fact that the crop could be had
in a short period of 3 months.

The cost of cultivation was Rs'.
707 working out to about Rs. 470
per acre. The net output worked
out to 16 quintals per .acre.

The increase in the cultivation
cost during the rabi season was
because of the expenditure incurred
on enclosing the fields, on watering
the fields, and on using the method
of planting the seedlings rather
than sowing the seeds in the fields
themselves. The fall in the yeild
rate during the rabi season was
due to unforeseen storm and hail.
Therefore, in effect, the farmer's
kharif experience was confirmed in
the rabi season. '

These achievements of the farmer
working under less favourable culti-
vation conditions compare well with
the results obtained in the controlled
fields that are generally provided
with best cultivation conditions.
The average yield of Taichung per
hectare in controlled fields is esti-
mated to vary between 31.1 and
39.1 quintals. In other words, its
yield per acre varies between 12
and 16 quintals. The experiments



QUOTATION BOX
in the controlled fields have re-
vealed that "on an average, with
adequate inputs, the Taichung
should yield 20 quintals per acre
with a cultivation cost of Rs. 300-
400." Our farmer working under
less favourable cultivation condi-
tions incurs no greater cost per
acre nor does he reap any lesser
yield than in the controlled fields.

This disproves the idea that
Taichung cannot be cultivated with
profit except under conditions of
assured irrigation facility. Being
a 'drought-resistant' variety it can
be cultivated in lands that depend
on rain-water. The best period
for its adoption in such lands is the
post early-paddy season. In the
rabi season too it can be cultivated
with profit if the lands could be
supplied with water even in a
milder dose from any near-by tank
or check-embankment. For re-
ducing individual costs in irrigating
the lands the farmers should
persuade their Gram Panchayats
to lend them pumping sets free ..

The Difficulties
The farmer under report, how-

ever, pointed out certain difficulties
with Taichung. It requires larger
investment, more labour and
.greater care. It also demands con-
tinuous supervision over the crop.
He said that under conditions of
un assured irrigation facilities it is
difficult for small farmers and
average farmers with no subsidiary
source of income to make indepen-
dent and personal experiments with
Taichung. The farmers can, how-
ever, make a co-operative attempt
to adopt the crop.

For the consumer, preparing
boiled rice from the husked/milled
Taichung rice takes time, though
its taste compares well with that
of traditional varieties.

Taichung, as has been the
farmer's experience can be adopted
even in areas without assured ir-
rigation facilities. But it needs
the initiative of farmers with pro-
gressive outlook and the provision
by Government of some minimum
facilities, like free lending of
pumping sets and digging of some
deep tanks.

He (Gandhiji) was not an old
book that could be reprinted again
and again.

-Acharya Vinoba Bhave

The city fathers of Liverpool
are thinking of starting a special
bus service for drinkers ... Drinkers
will be instructed to leave their cars
at home. At closing time, the
"booze" bus will stop by to pick
them up and drop them at their
homes.

-An A.P. news report

Stalin's daughter, Svetlana,
says she has received several propo-
sals of marriage-including some
from those who wanted to know if
she wore false teeth.

-A Reuter report

It has been found that in the
Vietnam war more than' 150,000
Negroes are fighting in the U.S.
ranks ... ln a five-city survey, the
Washington Post found a widesp-
read belief in the 'ghettoes' that
... the war is to secure "freedom"
for the Vietnamese not enjoyed by
the blacks in the U.S.A.

-Mr. Selig Harrison in
"The Washington Post"

It is easier for me to get rid of
my wife through alimony than to
get rid of my employee.

-Mr. Naval Tata

A new born child has been
christened Bandhini after today's
Kerala Bandh.

-A U.N.!. report

The President's latest ordinance
made headlines. Breadlines get
longer still.

India's Image
Abroad

(from Page 21)

problems of far-away hnds when
their own domest.ic problems can-
not be settled for lack of money
and imaginative, bold leadership ..

Besides, those Americans who
visit India frequently ask questions
which are difficult to answer. Why
can't the well-to-do share their food
with the poor? Why do the surplus
States refuse to part with their
grains? Why can't India manage a
better distribution system? Why
can't India dehoard the foodgrains
stocked away by unscrupulous
traders, merchants and peasants?
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President Johnson has comple-
tely stopped taking alcohol and
smoking and says he never felt so
fit as now.

-C.R. in "Swarajya"

But in Europe and North
America it would be a great asset
to own a machine that possesses the
senses of touch, sight and smell, and
is capable of making beds, cleaning
the house, laying and clearing the
table, and even looking after the
baby. Added to which it does not
go on strike, cannot ask for more
pay, requires no hOlidays, will not
steal the silver, and can be traded
in on the easiest of hire-purchase
terms as soon as an improved model
becomes available.

-A Ditcher's Diary in "Capital"

British hypocrisy may be hard
to surpass, but Chinese hypocrisy
in fact beats it hands down. Macao,
now under the domination of the
prudist Red Guards, who denounce
the "decadence" of Hong Kong
daily over Radio Villa Verde, is go-
ing to put on a series of shows with
nude girls.. ,

-Traveller's Tales in
"Far Estern Economic Review"

Dr Edmund Overstreet, Pro-
fessor of Obstetrics and Gynaeco-

. logy at the University of California
Medical School, San Francisco,
said, the number of illegal abortions
in the United States was somewhere
between 300,000 and 2,000,000 per
year and a safe estimate would pro-
bably be 1,000,000-which meant
that one out of every four to five
pregnancies ended in induced abor-
tion.

-" International Planned Parent-
hood News"

Now that India has had a good
monsoon and the long spell of
drought has been broken, will it be
too much to expect our leaders to
agree on our fundamental theme
for 1968 : NO MORE' FOOD IM-
PORTS? Only a decision like this
could change the current Indian
image in this part of the world. If
our food statistics are correct, we
should be able to do with what we
produce, even if it means a little
hardship for all of us.

And, finally, must we allow
complete freedom to all foreign

. journalists and TV teams in India
to project India in whatever way
they like? We must not introduce
censorship, but should we not seek
to get the true picture across?



BHABANI SEN GUPTA

THIS, IMAGE OF INDIA
HAS TO BE CHANG'ED

MOST Indians in the United
. States or, for that matter, in
England, are distressed by the image
of India which has sunk deeply into
the Western mind: the image of a
large country of teeming, hungry
millions who are an unwelcome
. draft on the wealth and affluence of
the Western world. It is time India
did something to change this image.
This cannot be done by external
propaganda. Hcan only be done
oy a few bold decisions in India, by
Indian leaders in government and
in the opposition parties.

On September 14, the fourth day
of my arrival in New York, I was
astounded to see on the TV a much
advertised feature on India. It
was a film taken some 18 months
ago, long before the general elec-
. tion, and was unabashedly presented
as a report on "The World To-
morrow." It showed the land in
Bihar, parched and dried up for lack
of water, an old woman making
cowdung cakes, and hundreds 'of
men, women and children described
as "hungry". Only. an Indian
would know that they did not look
hungry; to the American viewer, the
moanful commentary bore the
message of truth. The entire fea-
ture went on without a single word
of hope or a single sentence of what
India has been able to do during
the last 20 years to build up her
economy. Americans have been
made to believe that India is a
"bottomless pit."

During a week's stay in London,
on my way to New York, I came
across the same massive misinfor-
mation about India. Thanks to
the British Press and Television,
most Britons believed that the
only thing India could assemble in
20 years was mass hunger! And

whenever I met an Indian living in
London, I heard the anguished
question: "Are conditions in
India really as bad as what we read
in the Press ?"

Theme of Hunger

It seems this unhappy image
came to be built in the following
way, at least in the U.S. .In our
bid to get foodgrains from the U.S ..
we played the theme of hunger, and
the American agencies of mass
communication, in quite good faith
to begin with, overplayed it in order
to build up public sympathy.
American cortespondents stationed
in India, like their other Western
counterparts, sent in gruesome
reports of people dying for lack of
food and the TV networks sent out
. teams to report on hunger and mis-
ery of the Indian people. Indian
hunger became "news", and since
it is difficult for the work-a-day
journalist to reconcile hunger with
. even a modest degree of economic
advaqcement, the positive side of
the Indian story was allowed to
fade away. To build on the theme
of hunger, India had to be presented
as a country incapable of manag-
ing her own affairs, and far too
dependent on American bounty.

The damage has been done, and
it will take us years to undo it.
Perhaps in 1966 it was necessary
to project to the U.S. and other
affluent countries the successive
failure of the Indian monsoon and
.the resultant. shortage of food;
especially so because the present
Administration in the U.S.A. is less
altruistic than we would like it to
be in the matter of supplying food-
grains and in the larger realm of
foreign aid. Also, the demand on
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American grain surpluses, which
. are not as large this year as they
once used to be, is heavy and
comes from a host of countries.

But the question is: why did
we allow it to be overplayed ?
For overplayed it indeed has been,
to the extent that the average
American has got quite tired of it,
and has come to regard India as a
permanent draft on his none too
bountiful national resources.

The United States is currently
facing a grave internal crisis. In
order to eliminate all the real and
potential causes of tension and con-
flict in the U.S. society, what this
country needs is a massive pro-
gramme of public welfare-millions
of housing units, millions of jobs, ,
better education for the depressed
sections of the community, a vast
programme of job-training and
huge public works programmes
involving millions of people. To
do this the U.S. needs billions of
dollars and there is the fundamen-
tal question, debated daily in innu.
merable forums, whether, even if
the money is available, this should
be done under public initiative or
through private enterprise given a
high rate of profit. The fact, how-
ever, is that the billions of dollars
required for this welfare programme
are nowhere to be found unless the
war in Viet Nam is called off. The
war has led to a constriction of
foreign aid funds and of allocations
for urban development. The race
riots have led Congress to cut down
funds for community welfare. And
some of the serious journals as well
as a host of economists have been
pointing out that the U.S. happens
to be the only industrialised
country in the world without a
worthwhile social security plan,
without any old age or family
allowances.

No Time for Others
This is not the time or the

occasion when one can expect
Americans to be really sympathetic
to India's, or any country's, problems
of hunger. Americans would not
like to be burdened any more with

turn to PAGE 24



MORE RICE AND FISH FROM

TUSHAR RANJAN PATRANABIS

SUNDERBANS

A cost-benefit analysis of the
. Sunderbans Delta Project,

made recently by the Calcutta
Metropolitan Planning Organisa-
tion, envisages additional produc-
tion of 4.5 lakh maunds of paddy
and 37,000 maunds of fish.

These benefits are expected to
accrue from the sixth year onwards
after 'the implementation of the Rs.
18.75 crore ten-year project begins.
From the sixth year, however,
an additional 20,000 acres are likely
to be brought under the plough
and 725 acres of water area under
piscicuiture.

The portion of Sunderbans
lying in West Bengal covers 3,100
sq. miles. Characterised by numer-
ous creeks and inlets, about 1,400
sq. miles of the area have been re-
claimed by over 2,000 miles of
embankments. But the resulting
protection has been very limited.
During abnormal cyclones, saline
water tops over the bunds and
inundation causes frequent damage
to crops and property. Reconstruc-
tion of the bunds has not been
found financially feasible owing
chiefly to the limitation posed by
the local clay.

A Master Plan to tackle the
problem has, therefore, been
evolved. It consists of three phases:
in the first phase, closure of the
Saptamukhi river will be attempted;
the second phase will take care of
Gobadia and Calchara; while the
third and last phases will see the
closure of the Thakuran system.

The first phase will be described
here leaving the other two; for
benefits have, for the present, been
calculated for this phase alone in
the CM.P.O. study.

The closure of the Saptamukhi
comprises about one km upstream

of the junction of the Namkhana
creek, nearly 9.5 km from the sea-
face, along with two subsidiary
closure dams, one across the
Gobadia link channel near the
Gobadia junction, and the other
across the Saptamukhi at the upper
end below the junction with the
Gobadia link channel. The project.
includes construction of 75 km of
marginal dykes and five master
sluices.

A reservoir with full capacity of
104 million cubic metres is an im-
portant feature of the projct. Water
will, of course, remain saline in the
first year after it is impounded in
the enclosure, but can be used for
irrigation and fisheries as well as
domestic and industrial purposes
with progressive desalinisation.

The bund of the re'servoir is
planned to be 45 km. The total
length of the dyke will, therefore,
be 120 km (75 km marginal
embankment and 45 km for closing
the reservoir). Thus the area will
be provided with 120 km road
throughout the length of the dyke
with two lanes of traffic.

The five master sluices will
alleviate the existing drainage con-
gestion because the present sluices
are too small to drain out rain
water and waterlogging is a com-
mon experience with the attendant
evil of crop damage.

The total area of the enclosed
land is 1.25 lakh acres. Of this,
rivers and creeks cover 800 acres;
existing heels and other water-
bodies total up to 3,644 acres; the
proposed reservoir spreads over
6,250 acres .. Thus the total area
under water after the completion
of the first phase is expected to be
10,694 acres. The net available
land for cultivation after excluding
the water-bodies and residential
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land may add up to one lakh
acres. At present, about 80,000
acres are under the plough. Addi-
tionalland fit for cultivation within
the enclosure may thus. come up
to 20,000 acres. At a modest
estimate, the results of cultivation
on this additional. land as well as
land freed from waterlogging may
start showing from the sixth year,
and may total 4.5 lakh maunds of
paddy worth Rs. 76 lakh at normal
rates.

Fish culture on the enclosed wa-
ter area may also begin showing re-
sults from the sixth year. It is expec-
ted that in 725 acres of additional
water area about 37,000 maunds of
fish would be available. At the
current market price, the value of
this quantity may be anybody's
guess, but even at the moderate
wholesale rate of Rs 115 it maund,
it would exceed Rs 42.5 lakh.

Another significant advantage
from the project lies in the avoid-
ance of the existing recurring ex-
penditure on maintaining tempo-
rary bunds, because most of
the expenditure now incurred
appears to be infructuous. During
1964-65, for instance, the total
value of the damage was estimated
at Rs. 2.151akh. The annual main-
tenance expenditure of the embank-
ments and the small sluices is
about.Rs 13 lakh.

The density of the area accord-
ing to the 1961 census was 690 per
sq. mile compared to the average
rural density of 789 for the State.
According to the CMPO'S projec-
tion of rural population of West
Bengal, the rural density may go
up to 1,238. In view of the fertility
of the Sunderbans and its nearness
to the Calcutta Metropolitan
District and the projected port
town of Haldia" one might expect
a higher density in the Sunderban
area than over the State. The
scope for employment in agro-
industries and the tertiary sector
can be expected to be considerably
higher than the State average due
to its advantageous location.



,
~ .-..."."r •....•"".
J. :

Knows No

Village

--'''''-~ •..
\ .
araimige, • 'transportation, electrifi-
cation and supply of production
requisites, there is need for co-ordi-

.nated action by more than one
village.

Thirty eight per cent of those
interviewed were of the view'that
village panchayats could not tackle
agricultural programmes, while 62
per cent felt that panchayats should
be entrusted with a few common
agricultural programmes. Regard-
ing the non-agricultural program-
mes, 71 per cent were in favour of
entrusting all such programmes to
panchayats, but the remaining 29
per cent thought that only a few
such programmes should be entrus-
ted to them.

sers. However they used indigenous
.manure. They had no idea about
improved seeds. Monthly income
of 75 per cent of the villagers w~s
less than Rs. ISO. .

Nearly 80 per cent households
under review were in debt. They
borrowed either from Mahajans or
their relatives. The maximum debt
recorded in a single family was
RS.3500. The normal rate of interest
ranged between 12 to 36 per cent
per annum. Most of the families
had taken loans for unproductive
purposes such as marriages and
religious rituals and repair of resi-
den~ial houses. Loans were also
taken for construction of drains,
drawing fenc.es, and purchasing
indigenous manures.

On an average a family spent near-
ly 70 per cent income on food arti-
cles. wheat,jowar and maize formed
the staple food. They used rice
and sugar only during festivals and
marriages. Also they spent some
amount on edible oils, tea and gur.
Smoking was another item of ex-
penditure.

Hardly 50 per cent children of
school-going age . attend schools.
Medical facilities were not available.
The villagers had not heard about
the Five Year Plans. . Hence the
need for immediate steps to arouse
plan consciousness among the
masses.

80%IsA Rajasthan
Indebted

A COLLEGE STUDY

mers strictly take an individualistic
view.

It was revealed that the prob-
lems of drainage, transporta.tion,
supply of production' elements,
consolidation, electrification and
canal water require the help of
other village people. The. nature
of these items is. such that the
resources of individual farmers
are inadequate for their solu-
tion and further the fariners. are
conscious that these items could
be solved only with organised group
action. The village plan should
have covered only such programmes
and activities. In matters like

A survey was conducted by the
Planning Forum, Government

College, Kota, of the . village
Ankodia about 13 kilometers from
Bundi. .The village has a popula-
tion of 1000. It is connected only
by a fair weather road with Bundi.
During rainy season it .is almost
inaccessible. For the survey 3$
.households were selected. .

The economic condition of the
village was miserable. Most of the
families depended on agriculture.
Some families had subsidiary' occu-
pations such as . cattle breeding,
manual labour, tailoring, poultry
keeping, hair cutting and carpentry.

The 32 households with agricul-
ture as their primary or secondary
occupation had 380 bighas of land. \
Out of this land, 210 bighas were
irrigated and 170 unirrigated. It
was divided into 86 holdings of
different sizesranging from:15bighas
to less than a bigha. Main source
of irrigation was the wells, and
inundation canals.

Most of the villagers raised t':V0
crops on irrigated land. Important
crops are wheat, jowar, maize,
sesamum and gram. Also crops
like barley, linseed, moong, urd,
jira .and sugarcane were grown.
They never used chemical fertili-
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A study of a gramsewak circle in
Dehlon Panchayat Samiti in

Ludhiana district was undertaken
to see how the farmers have'res-
ponded to the idea of each village
preparing its farm output.plan and
of developing the whole village as
a unit, mobilising all resources in
men and material. Twenty one
cultivators were chosen at random
for interview. It was ensured that
at least 10 per cent of the total
cultivators in each village were
represented in the selected sample.

It was found that 8f per cent of
those interviewed were not aware
of the preparation of village plans
and setting up of production cOm-
mittees and were not associated
with these plans in any way. The
remaining 19 per cent were aware
that the plans were being prepared
but no production committees were
set up to formulate and implement -
them.

The items which formed part of
the agricultural production plan of
the village were : increase in area
under cultivation by reclamation;
increase by minor i.rrigation; use
of improved seeds; extension of
green manuring; composting; ferti~
liser application; soil conservation
works; adoption of improved agri-
cultural practices; poultry keeping;
fruit plantation; plantation of fuel
trees and installation of "gobar"
(cowdung) gas plants; fish culture
and village cattle improvement.'
All the items except a few like fish
culture, cattle development and
reclamation required individual
action, because these could be
better attempted through individual
initiative. The people interviewed
said the village plan should have
covered only such common pro-
grammes' as were beyond the control
of farmers as individuals. .This
means that individual-oriented
action programmes like improved
seed and use of fertilisers need
to be implemented in terms of
spirit of competition because in case
of such falm activities, the far-

A Punjab Village
Farming Plan
MUKHTAR SINGH AULAKH
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FAMILY PLANNING PUBLICITY
NEEDS PERSONAL TOUCH
AMIT KUMAR GUPTA

IF we really are for family planning
let us be practical about it.
While credit must be given to

the Government for boldly under-
taking population planning, there
appears to be a serious flaw in the
publicity approach. A recent
survey by a Lucknow University
researcher revealed that even the
urban middle class was not aware
of the facilities. offered by the
Government. Consider the copy
of posters, for example. Slogans
like "Two or three children only"
are practically useless. A better
proposition would be to give infor-
mation about the places where the
public can get attention, medical
or otherwise, regarding family
planning.

Other types of posters should
give, in a .pictorially graphic man-

ner, some stark statistics which will
bring home to the citizen the urgent
need to plan his family.

Cinema slides require an entirely
different type of copy since they are
flashed only for a.very brief period
on the screen. Hence their message
has to be brief and precise and hold
the viewers' attention. The slide
should be pictorially neat and
attractive.

In all types of publicity, whether
it be the poster or slide or a film
short, the best effect can be achieved
only if the personal factor is stres-
sed. To the average beholder,
statements about peril to the nation
have little. emotional appeal. The
message of family planning will
find acceptance only when the p.ub-
licity is directed towards the perso-
nal interest of the individual.

The best method of propagating
family planning would be a house-
to-house compaign. Since this

would involve an extensive field~
service, the co-operation can be
sought of senior students, social
service organisations. service clubs
etc. In rural areas the panchayats
should be brought in and in the
very fertile labour colonies the work
can be best done through the trade
union leaders. The main point to
be understood here is that it is not
possible for the regular staff of the
Family Planning Directorates to
undertake all the field work. The
active co-operation of the enlighte-
ned and influential sections of the
public must be sought.

Some of the antagonism towards
the idea of family planning has
been generated because only the
birth control aspect has been stress-
ed. No doubt this is the most
important, but there are other
facets like proper child care and
hygiene. One of the best ways of
popularising family planning clinics
is to hold lectures and demonstra-
tions about .proper child care. As
added incentive, "healthy baby"
contests could be periodically held,
with good publicity being given to
the winners.

GANDHIAN LITERATURE/
THE COLLECTED WORKS OF MAHATMA GANDHI

Vols. I & II each: Deluxe Rs. 8.50 ; Std. Rs. 5.50 & Popular Rs. 3.00.
Vols. III to XXII each: Std. Rs. 15.00; Popular Rs. 9.00.
Special concessional price for set of 30 volumes: Std. Rs. 325.00 ; Popular Rs. 200.00.

(Further details on request)
MAHATMA by D.G. Tendulkar (Revised) .
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(The Life Story of Mahatma Gandi told in multi-colour pictures. Printed by off-set)
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Development Diary

yojana ~havan
Diary

September 5 to October 4, 1967

September 20
India has been authorised by the

American State Department to purchase a
total of, "3,30,000 tonnes of American ~
wheat. This is the balance of 9,00,000
metric tonnes of wheat India is to purchase
under an agreement with America.

September 7
The aluminium plant, set up in the

private sector near Madurai with West
German collaboration, begins production.
The plant has a capacity to produce 360
tonnes of aluminium powder every day.

September 12
India and the U.S.A. sign an agree-

ment in New Delhi under which India
will get one million tonnes of American
wheat and milo, besides 70,000 tonnes of
vegetable oil and 30,000 bales of extra-
long 'staple cotton under PL-480.

An agreement is signed in Bombay for
the establishment of a display centre in
Paris to help boost the sale of Indian small-
scale industries products in Europe. The
centre is to be named 'Trimurti'.

September 13
Two new contracts between the Bharat

Heavy Electricals and the Czechoslovak
firm, Skoda Export, are signed in New
Delhi. Under the agreements the
Czechoslovak firm will collaborate in'
setting up a heavy electrical power equip-
ment plant at Ramachandrapuram near
Hyderabad.

Work begins' on the naphtha refining
unit of the fertiliser complex' at
Rourkela.

The World Bank announces a$25 million
loan to the Industrial Credit and Invest-
ment Corporation of India. The loan will
be guaranteed by the Government of India.

September 15
The Film Finance Corporation has

introduced a'new scheme to give financial
assistance up to Rs. 1,00,000 for the
purchase and import of new production
and projection equipment.

September 19
The Posts and Telegraphs Department

decides to open a ,text book bank for the
benefit of the dependents of its employees.

A document providing for preferential
customs facilities for trade exchange is
signed in Belgrade by the representatives of
India, Yugoslavia and the U. A. R. More
than 250 products will be covered by the
preferential customs facilities.

r SeptelDber 29 ". 0 _ -_.

Two agreement~=~~e~igned inNew"
Delhi between the Goverpment of India

and French firms' for setting up an oil
refinery at Haldia. The refinery, to be
set up in the public sector at a cost of
Rs. 46 crore, will have a capacity of 2.5
million tonnes annually.

The third unit of the State-owned
Koyali refinery in Gujarat is commission-
ed. ' With the addition of this one-
million tonne unit, Koyali becomes the
biggest among the public sector refineries.

October 4
India and West. Germany sign an

agreement in Bonn under which India will
'get 250 million Mark (Rs. 47.25 crore)
as aid from West Germany.

Looking Back
Yojana October 20, 1957

We shall look at some telling facts
about the textile industry in

'India. The capital invested in the
industry is estimated at Rs. 115
crore and it produces manufactured
cloth of the total value of Rs. 400
crore every year. The labour
employed by the industry is estima-
ted at about 750,000 workers. The
textile industry ut1ises almost the
entire cotton crop of India estima-
ted at 50 lakh bales; but this is riot
sufficient, and so 8 lakh bales of
long staple cotton worth over Rs.
200 crore are imported. The industry
consumes over 2 million tonnes of
fuel which includes coal,- charcoal
and firewood, about 50 million
gallons of fuel oil and about 900
million Kwh of electricity valued
at Rs. 11 crore. The textile industry
h,as encouraged the establishment
of various auxiliary industries like
the manufacture of Bobbins,
Spindles, Healds and Reeds, Starch,
etc. and provides employment to a
large number of workers in trans-
port. It supports a large number
of general insurance companies
and banking institutions and pro-
vides occupation for no less'than 15
lakh handloom weavers by supplying
yarn to them. It pays annually Rs 90
crore as wages and provides an
average earning of Rs. 1,600 a year
to a textile worker, as compared
with the per capita national income
of Rs 272 in 1955-56. These facts
are sufficient to prove that textit1es
has an undisputed claim to be
reckoned as India's principal

•industry.
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THE Planning Commission, has
" addressed a letter to State
Governments, laying down the basic
objectives of the Annual Plan for
1968-69 to ensure stability in prices
to the extent possible and to secure
a feasible rate of growth without
generating inflationary pressures.
The Commission has also requested
the State Governments to give
details of their financial resources
for the Annual Plan 1968-69.

Indicating the guidelines for the
preparation of the Draft Annual

- Plan, the Commission has suggested
that the State Governments should
make an assessment of the progress, .
both in financial and physical terms,
of the Annual 'Plan 1966-67.

The, Planning Commission met
from September 19 to September
22 and discussed various aspects of
the Plan. It discussed problems
~egarding future food policy, foreign
Investment and foreign collabor-
ation in the light of the Mudaliar
Committee recommedations.

Mr. R. Venkataraman, Member
(Industry), left for New York to
attend the session of the United
Nations' 'Administrative Tribunal
commencing at New York from
October 2. Mr. Venkataraman is
the Vice President of the Tribunal.

Dr. S. R. Sen, Additional Secre-
tary, Planning Commission, is
taking over as Adviser, World In-
dicative Plan, F. A. 0., on October
16. He is going on deputation for
six 'months.

Mr. M. Butt relinquished his
services as, Joint Secretary, Plann-
ing Commission on September 30,
and Mr. G. C. Baveja joined as
Joint Secretary on the same day.

Mr. P. K. J. Menon has been
appointed Planning Adviser for
both Bihar and U. P. So far he
was Planning Adviser to Bihar
only.

Among the foreign visitors who
met the Deputy. Chainman, Dr. D.
R. Gadgil, were Prof. Daniel
Thorner, Institute of Economics .
University of Paris (September 21)
and Dr. Mahmoud Fawzi, Vice
President, U. A. R. (September 25).



~, '".,

': '. i
{"" p. ~

WELL WRITTEN ~
I

INFORMATIVE AND INTERE~TING BOOKS
~ngl~sh :

1. Our National Laboratories
2. Oil in India
3. 'Ports & Harbours
4. Picturesque Goa--A Pictorial Presentation
5. ~lan Implementation--A -book on implementation and achievements
. of the Third Five Year Plan

6. Sanskrit Literature-' A collection of short studies of Sanskrit language
and literature. Edited by'Dr. V.Raghavani.,

7. Search for Minerals in India
8. Science Education in Schools--Report of the Indian Parliamentary .

and scientific committee .
9. S~mch(-'
io. Adarsh VidyarthiBapu (Hindi)--A book 'for children describing Mahatma
" Gandhi's student life -

Please ask for a complete catalogue. ,

Price
Rs.P.
0.75
0.50
0.50
2.00

1.00

1.50
0.75

0.50
0.75

. 0.50

--~""""'","""i "7i-------~---;__----------- --
. B HAG I RAT H

Quarterly Jou,rnal in English

Devoted to Irrigation and Power
Development, provides' authentic infor-
mation in layman's language about the
.progress of the projects that are coming
up all over India.

Single copy : 0.25 Paise
Annual Subscription: Rs. 1.00

PANCHAYATI RAJ
Monthly Journal in English

Tells the story of the success
achieved in implementing the ideal of
Panchayati Raj-the opportunity given
to the people' living in rural India to
govern their affairs themselves.

Single copy : 0.15 Paise
Annual Subscription : Rs. 1.25

PUBLICATIONS DIVISION
Post Box 2011, Old Secretariat,

DELHI-6 ,.

.Branches : Bombay
Botawala Chambers,

Sir P.M. Road.

Calcutta
Akashvani Bhawan,
Eden Gardens.

Madras
24, Kutchery Road.

AS/8/45/67

YOJANA October 15, 1967 Page 28 •



,
A COMPARATIVE PICTURE
OF THREE ANDHRA
PROJECTS

J. L. SAAZ

RURAL INDUSTRY

A YOJANA SUPPLEMENT

chillies. Narasraopet Project, on
the other hand, is comparatively
rich in agricultural produce, the
important crops being paddy,
millets, tobacco and chillies. With
the irrigational facilities being
made available from Nagarjuna-
sagar Dam, the crop pattern of the

area is likely to undergo a change
for the better, and as such it holds
great promise for establishment of
agro-industries .

.The implementation of the
industrialisation programme in
these projects started in 1963-64
resulting in considerable progress

THERE are three Rural Industries
Projects-Anantapur, Nalgonda

and Narasraopet-in Andhra Pra-
desh. These projects together cover
an area of 5,646 sq. miles and a po-
pulation of nearly 14 lakh. Though
differing iJ1 resources, a common
feature of aU these projects is that
agriculture is the mainstay of more
than 80 per cent of the population,
and that manufacturing activity
provides work to only a small per-
centage of the working population.
The main food and commercial
crops of AnantapurProject, whichis
rich in mineral resources, are
paddy, jowar. bajra, kerra, ragi,
groundnut and cotton. The general
landscape of Nalgonda Project is
arid and rocky. The land, poor in
fertility, produces paddy, jowar,
bajra, castor, groundnut and

S. No.

1.
2.
3.
4.

Name of the project

Nalgonda
Anantapur
Narasraopet
Central Office

Total:

Expenditure till
31-3-1967

20.85
20.53
19.69
1.38

62.45

(Rs. in lakh)
Provision for

1967-68
7.72
8.00
7.80
0.48

24.00

Cone mill at work in the Government Paints and Varnishes Unit
. at Bhongir (Nalgonda Project)

in the improvement of skills and
earning capacity of the artisans as
well as in the creation of new
employment opportunities.

A total expenditure of a little
over Rs. 62 lakh had been incurred
on these projects till the year 1966-
67. The break-up is given in the
table above.

VARIOUS SCHEMES
Out of a total of Rs. 20.85 lakh

in Nalgonda Project, Rs. 7.48 lakh
were spent on loans to industrialists,
Rs. 2 lakh on subsidised supply of
improved tools to artisans, Rs. 4.85
lakh on Common Facility Centres,
RS.2.75 lakh on departmental1y-
run commercial schemes, and Rs.
0.95 lakh on training programmes.
In the Anantapur Project, loan
schemes accounted for an expendi-
ture of Rs. 8.37 lakh, subsidy
schemes 'Rs. 2.19 lakh; Common
Facility Centres Rs. 5.17 lakh,
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Assembling an oil engine in a workshop at Bhongir

commercial schemes Rs. 2.52 lakh,
and training programmes Rs. 0.26
lakh. Almost the same pattern is
repeated in the Narasraopet Project
where Rs. 6.47 lakh were spent in
granting loans to industrialists, Rs.
1.78 lakh on making improved
tools available to the artisans; Rs.
5.711akh on Common FacilityCen-
tres, Rs. 1.94 lakh on departmen-
tally-run production centres, and
commercial schemes, and Rs. 0.24
lakh on training programmes.

2031 GET lOAN ASSISTANCE
During the four years under

review' (1963-64 to 1966-67), as
many as 2031 entrepreneurs and
artisans (1121 in Narasraopet, 518
in Nalgonda and 392 in Anantapur
Project) availed themselves of the
loan assistance which aggregated to
Rs. 22 32 lakh. The number of
artisans who were equipped with
kits of improved tools and appli-
ances on 75 per cent subsidy basis,
comes to 3228-1230 in Nalgonda,
1154 in Narasraopet and 844 in
Anantapur Project. Expenditure
under this head was of the order of
Rs. 5.78 lakh.

Under the training programmes
emphasis was laid on imparting of
new skills and improvement of
existing skills so as to raise the
levels of incomes of artisans. The
modus operandi of the scheme has

been to select suitable candidates
and arrange their training at reputed
institutes and craft training centres
in and outside the State for a fixed
period (generally for six months)
on a reasonable maintenance allow-
ance. On completion of training,
these persons are helped to esta-

blish themselves in the trades they
have learnt by providing :financial
and technical assistance, where
needed. In this way, 223 persons
(97 in Nalgorida, 62 in Anantapur
and 64 in, Narasraopet Project)
have been trained at a cost of Rs.
one lakh.

KO'ZHIKODE:MAINTAINS MOMENTUM
CREPE FROM SCRAP ..:}

RUBBER .1

The crepe milling factory set ~p
at Cheruvannur is a resource-based
industry. The three districts of the
erstwhile Malabar area have: an
annual production of about. 5:000
tons of scrap' rubber. Considering
the fresh areas recently brought
under rubber cultivation, the pro:-
duction of scrap rubber 'is'likely to
go up to 25,000 tons in' another
,:fiveyears.

The scrap rubber has to be
milled . and converted into crepe
rubber- for -use by manufacturers.
All the -existing 14 crepe mills in
the Kerala State are situated in and
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around Kottayam town which is
about 300km. away from Kozhik,ode.
J'he scrap rubber from Malabar
area is transported to Kottayam for
l1lilling: The existing mills at
Kottayam are hardly sufficient to
ineet the demands of the erst-
while Travancore-Cochin area. It
was against this backgrQund that
~he Kozhikode Project sponsored
the establishment of a crepe milling
unit at Cheruvannur.

The factory with a ~apacity to
manufacture 5 tons of crepe rubber
per day has been 'set up by MiS.
Quality Millers. a partnership con-
cern, with the Project assistance of
Rs one lakh as long-term loan for
factory construction, and Rs. 91,000
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for machinery 'on hire-purchase
terms.

WOOD SLATS FOR
PENCILS

Atul Wood Products is a sister
concern of the United Pencil Indus-
tries, which manufactllre 43,200
gross of various types of pencils
per annum. The. United Pencil
Industries', the only pehcil manu-
facturing unit in the erstwhile Ma14-
bar' area, was dependent upon
imported wood for the manufacture
of their chief raw material, viz.,
pencil' slats. The quantity of im-
ported wood was insufficient 1'0

turn to PAGE 32



GETS A BOOST
CASHEW INDUSTRY

viz., coconut, mango and cashew
and a major portion of the popula-
tion depends on these crops for
.work and earnings. Due to the
paucity of resources and inade-
quacy of the land to support them;
there is a constant £low of working
population, particularJy men, to
the city of Bombay. -

Against this background, the-
VengufIa project undertook syste-
matic exploitation of horticultural
resources, especially cashew nut
cultivation and processing, as the
economic development of this area
is linked with the growth of this
industry.

Before the Project came into
being there were five cashew proces--
sing factories in the area. The
Project has encouraged this indus~
try with financial assistance, and
technical and other guidance. This
has resulted in increase in the
number of factories to n-ine. The
reasons for laying so much stress on
this industry are' obvious. In the.

(Continued on Page 32 Col. 3)

(Right) Deshelling of
roasted cashew seeds

(Below) Drying of
cashew seeds in the-open

1250 workers, mostly
women, get work in
nine factories

V-ENGURIA Rural Industries Pro-
I ject comprising five community

development blocks, namely Ven-
gurla;Malwan, Sawantwadi, Kudal
and Kankavali of Ratnagiri district
in Maharashtra State is situated on
the west coast of the country:
covering an area of 15IO sq" miles.
The project area lying parallel to
the Arabian Sea on the west and
the ranges of the Western Ghats on
the east, gets the highest annual
rainfall of 293" at Amboli and the
lowest of 84.9" at Malwan. Over
85 percent of the land surface is
llilly, being projections and off-
shoots of the Western Ghats. The
soil is laterite, which being porous,
is not retentive of moisture.
'Warkas' lands situated on the
slopes of the hills have to be left
fallow for four to five years for
accumulation of soil. More than
. 95 per cent of the area is under rice
cultivation in Kharif season The
sea-coast area is under fruit trees
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(Continued from page 30)

MORE UNITS IN KOZHIKODE
PROJECT

carryon production continuously.
With the imposition of restrictions
on the import of pencil wood, the
entrepreneurs embarked on this new
venture to meet not only their own
need but also the demand of other
. pencil manufacturing units. When
in full production Atul Wood Pro-

e ducts will be able to supply indigen-
ous pencil wood to the pencil
.manufacturers throughout India
and thus be instrumental in conser-
ving foreign, exchange.

The Project has sanctioI)ed a
long-term loan of Rs. 32,400 to-
wards construction of factory buil-
ding; and Rs. 65,100 for machinery
on hire-purchase basis. the facto-
ry will, in the initial stages, give
employment to 20 persons.

STEEL RE-ROLLING MILL
A steel re-rolling mill to manu-

facture steel rods and squares from
scrap, which can be had. from the
existing rolling mills in Kerala and
also from the railway authorities at
Olavakkot and Shernur, has been
set up at Cheruvannur with Project
assistance.

Even though there are two roll-
ing mills in Kerala State, large
quantities of bars and rods are pre-
sently being imported. from other
States, and in some cases from such
far away pl,aces as the Punjab and
West Bengal. The main items
proposed to be manufactured by
this mill are rods with smaller
gauge (5 mm to 7mm) and squares
with dimensions 6mm to 10mm,
which are not rolled in the mills in
this State 'at present. Construction
works in this state are greatly ham-
pered for want of lighter sections,
and small-scale industrial units
using squares for fabrication pur-
poses are always starved for want
of raw materials. Under the cir-
cumstances, there is very good
scope for such a' mill which is
meant to fulfil a long-felt need in
this area.

The Project has advanced a
.long-term loan of Rs. one lakh for
construction of factory building.
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The State Bank of India' has, on
the initiative of the Project, agreed
to supply machinery worth Rs.
2.20 lakhs, under their hire-pur-
chase scheme.

This factory involving a' fixed
investment of Rs. 4 lakh will pro-
vide employment for 50 persons,
and produce rods, squares, etc. at
the rate of 5 tonnesyer day in single
shift.

PLASTIC MOULDED GOODS
There is a very good demand

for plastic moulded goods such as
soap cases, cups and saucers, lamp
shades, ,etc. in Calicut district.
Most of this demand is being met
at present from outside the district,
notably Bombay.

The Project authorities encoura-
ged an entrepreneur, Mr. A. P.
Veerankutty, to set up a unit for
the manufacture of plastic moulded -
goods. .The entJ;epreneur was sent
on a study tour to Bombay where
he visited a number of such facto-
ries. He came back with a con-
crete plan to establish a plastic
moulding unit of his own in the.
Project area.

Zeenah Plastics at Elathur, 8
Krns north of Calicut, is the result
of this Project initiative and private
enterprise. I The unit set up with a
fixed capital investment of Rs. three
lakh was given liber~l financial assis-
tance-Rs. 30,000 as long-term loan
for construction of factory building,
and machinery wor(h Rs. one lakh
on easy hire-purchase terms. The
only unit of its kind in north Kera-
la, ZeenahPlastics will provide emp~
loyment for 30 persons.

AUTOMOBILE SPARE PARTS
A survey of the resources and

needs of the Project revealed that
various automobile spare parts, were
imported in the district from outside
the State in large quantities. The sur-
vey also revealed that most of these

. items were fast moving ones. This
offered scope for the setting up
of a unit to manufacture some of

. the items.
\
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A unit to manufacture a few
items such as kingpins, shackle
bolts, shackle pins, etc. involving a
fixed investment of Rs. 4 lakh was
sponsored by the Project, and has
since been set up at Kakkodi in a
typical Kerala rural setting, . 8 kms.
from Kozhikode.

It is a pattnership concern with
Mr. M. N. Sankaranarayanan, an
automobile engineer, as the Manag-
ing Director. The partners have
wide contacts with all the establish-
ed fleet owners in South India and
as such the new unit is not likely '-
to face any marketing problem.

Towards the fixed capital requi-
~ement, the Project has already
advanced Rs. one lakh as long-term
loan for factory construction and
machinery worth Rs. one .lakh on
hire-purchase terms. The balance
has been raised by the entreprene-
urs themselves. One of the machi-
nes (a centreless grinder) supplied
py the Project has been imported
from the U.S.S.R.

CASHEW INDUSTRY
(Continued from page 3l)

first instance it is resource-based.
Secondly, it is labour intensive and
thirdly, it is dollar-earning.
. The total area now under culti-

vation of cashew plantation is about
8,500 acres. The estimated produc-
tion can be taken at 6,375 tonnes
at3/4 tonne per acre approximately.
The actual annual production is,
however, restricted to only 1,610
tonnes. The number of workers
engaged in the organised sector of
this industry is about 1,250. Eighty
per cent of these workers are wo-
men who do the work of beating,
grading, peeling, etc. The factories
working at Vengurla are producing
cashew kernels by the. roasting
process. As most of the cashew oil
is wasted by this process, the
Project is considering to introduce
oil-bath process, by which cashew
oil . will be recovered alongwith the
kernels as is being done in Kerala.'

The Government of Maharash-
tra has launched an ambitious plan
of cashew plantation through Forest
Department and Soil Conservation
Department in an area of three
lakhs acres in Ratnagiri district.
This will provide raw-material for
more cashew-nut processing facto-
ries which would come up in
future in this Project area .
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Prepare the Good Earth * GROW MORE FOOD)

* RECLAIM MORE LAND with
'INTE-RNA110NAL TD.'B CRAWLER TRACTOR

Combined with necessary attachments, the hard-
working International TD-9B can do a wide variety
of agricultural and land reclamation jobs. Here are
a few examples:

• Dozing-with Dozer Toolbar Combination Carrier

• Loosening soil and as }O -with Ground
intercultivator in early stages Tools such as
of sugar cane crops Chisel Shanks

!t Opening ridges-with Middlebuster attachment
• Deep tillage for . }. S .

loosening up sub-strata 0 -with Sub. oilers

• Opening extensive trenCheS} '. .
& ditches for irrigation drains -wlttl Dltchers

• And many, many, more'
Put ease, speed, efficiency and eCbnomy in your
agricultural and land redamation operations- invest
in IH EQUIPMENT.

~

III.
FARM & CONSTRUCTION
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Sole Distributors:
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Bombay. Calcutta. Madras " ; .
New Delhi. Bangalore.ltJcknov.D7:1
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Onethird
of the world"s
children have
no milk tQday
And they won't have milk for a long time to come. are a few ... These dairies range in capacity from
Yet the child needs food of a higher nutritional. -" .. 50,000 to 5,00,000 litres of milk a day. UN ICEF
value. A six month old infant needs twice as 'many" assistance for plant and equipment will be repaid
calories; five times as much animal protein per.' ,,~ ~ydistribution of milk at subsidised rates to .
kilogram of body weight asthe av,erage adult. A children, expectant and nursing mothers for a
four year old needs 50 per cent more calories and , given period of years.
100 per cent more animal protein. Milk meets. .' . . , .
nutritional deficiencies. But it's just not enough-, For the First Amul Dairy and the ~alrles at WOrll:
not for all the world's 500 million children under Hyderabad and Madural, L&T carned out the entire
15 years; of age. mechanical and electrical installation including

UN ICEF
" . . h' b' d 0 piping, testing and commissioning.
,alms at meetmg t elr aSlc nee s. ne

way is by setting up dairies all over the ,world. For Vijayawada Milk Products Factory,~& T will be
In India; we. have, a_string of UNICEF aiged installing a Niro Atomizer spray drying plant:"'"
projects. The First Amul Dairy at Anancl, and the the second milk powder plant in India to be put up
dairies at Worli, Hyderabad, Madurai, Vijayawada with UNICEF aid.e Dairy Division' -LARSEN & TOUBRO LIMITED P.O. Box 278, Bombay 1
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Executing this and many such jobs well
within the scheduled time has earne.d ECC a
reputation for speed and excellence in the field
of civil engineering contracting. Backed by
extensive experience and technical know-how,
ECe has put up such structures as the Modular
Laboratory at Trombay, the weaving shed for
Madurai MiIIs at Ambasamudram and the
Indian Overseas Bank Building, Madras.
For Associated Bearings Company, ECC also

constructed overhead water reservoir, sewage
treatment plant, cooling tower, concrete roads
and other structures.

Raci1!g with time to complete major construc-
tion jobs. Helping new factories to go into
production within the shortest time possible.
Take the factory for Associated Bearings
Company Limited, for instance. .
This large structure was completed within 18

months-in precast reinforced concrete. Wide
column-free working space was achieved with
high strength controlled concrete. The roof con-
sists of reinforced foam concrete slabswhich light-.
en dead loads and improve thermal insulation.
Cranes and gantries particularly suited for the
project, were ~e~igned and constructed by EC~

. ECC
I )

ENGINEERING CONSTRUCTION CORPORATION LIMITED
A wholly owned subsidiary of Larsen & Toubro Limited

P.O. Box l!7B,Bombay. P.O. Box 343, Madras. P.O. Box 619, Calcutta

E.C.c.2S~
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NOT FROM NEW' DELHI ALONE,

THE food argument; in the end,
is between the desirable and the

possible. A national food policy
is easier said than done. If the
attractive food budget idea has not
gone through, it is not for w~nt ?f
trying. Producer levy, senslbl~ 10

itself and complete as a. solutIOn,
is postulated on a degree "'of
administrative efficiency arid
honesty which is far beyond achie-
vement, now or in the near future.
Similarly, on prices what appears
to be rational in theory fails in
practice. . f\

When the dust of battle settles
down, one will wonder what the fight-
ing was about. For, barring the outer
fringe of opinion, all are agreed on
what would be ideal.. If there had
been no faith in national food policy,
there would not have been all these
conferences marked by the earnest
participation of the Chief Ministers.
On prices there is an inevitable
compromise and nobody claims
that it is not so. What perhaps is
claimed-and with justification-'- is
that the compromise is both honest
and practical.

The~argest agreement so far has
been over procurement targets.
There is a very genuine difference
of opinion on how best this can be
done. Each favourite idea has its
peculiar drawback and there is no
.real harm in trying a combination
of methods to get the best result.
Two points, however, need to be
emphasised. One is that the higher
prices should reach the farmer.
Secondly. since the farming com-
munity is large, even a few quintals
retained by each farmer in excess
of his requirements can, on a
national scale, wreck the public
distribution system.

There can be and, in fact, there
are no two opinions on the need to
do away with imports as quickly as
possible. As a goal to be reached

in less than five years, this involves
basic effort to raise more from our
land. Immediately, imports cannot
be avoided altogether, though
the quantum is bound to be smaller
than before, because of better
supplies position at home and lower
stocks abroad.
The building of buffer-stocks, as

.both the Planning Commission and
the Food Department have em-
phasised, is the pivot of policy.'
A buffer can pave the way to re-
laxing zonal restrictions. There is
no ideology involved in this. If
there had been some loud thinking
on relaxing them now, it was only
because smuggling was reducing
their usefulness, and it was thought
that with a large crop some experi-
mentation was worth making. But
the idea was given up once the States
put forward their preference, basing
it on the needs of procurement
efficiency.
Relaxation of zonal restrictions

is not the same as a free economy in
foodgrains and of this there is no
chance at all now. The minimum
controls will remain and, perhaps,
in the days to come, the trend
would be towards greater social
control. Very possibly, a good crop
may give the planners and the ex-
ecutive just that elbowroom for
manoeuvring a larger cootrol'policy.
On prices there is an

attempt to bring about parity
between surplus and deficit
States so that the producer
States are not penalised for their
efficiency. After this is said, one
cannot help pointing out that an
over-zealous correlation of prices
and procurement may lead to pam-
pering. While one may concede the
need to compensate the farmer for
his investment in the New Techno-
logy, one must also recognise the
immense increase (or at least the
prospect of such increase) in his
earning from the New Technology

and al.so the conside1'ably larger
State ald. Much of this has come
from the whole community which
-has every right to expect that ,the
rural sector meets its social obliga-
tions. It is. about the least taxed
sector in India.
What really matters now is the

<efficiencyof purchase arrangements.
The .Food Corporation, whose
sales turnover has been steadily
rising, must be enabled to operate
to its full capacity.
Fi~ally, if there is politics in

food, It cannot just be eliminated
by sermonising. This is a factor to
be reckoned with, nor to be lect-
ured away. The States, in. our
federation, are there in their right.
Politically, . the issues have been
less between parties than between
States. :Within the States, most of
the partIes have similar attitudes
on procurement, prices etc. Thus
here again, what is reflected is the
essence of the federal scheme. A
federation creates problems but is. 'anyone gOlOg to suggest that the
country be ruled from New Delhi
alone ,?
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8 Million Tonne Procurement
Is Minimum-D.R. GADGIL

"A minimum figure for distribution is 11 million
tonnes ... Last year, we had an internal procurement
of the order of 4 million tonnes and something of the
order of 8 to 9 million tonnes came in through im-
ports, Now if you say that no more than. 3 million
tonnes would be available from imports, there will
be 8 to 8t million tonnes to be procured both for
internal distribution by States and for supply to
deficit States. That is why the Planning Commission
took the v.iewthat the 8 million tonnes mentioned by
the Agricultural Prices Commission was a minimum
target of internal procurement.",

Professor Gadgil set out his ideas on food policy in an
'interview with a panel of newsmen-Mr. Vishnu Dutt, Mr. 'Dilip
Mukerjee and Mr. Venkatasubbiah. Here we publish excerpts
'from the interview which was broadcast by All India Radio.

THE FOOD
-------~----

DEBATE

Question: Estimates af praduc-
tian made by different peaple vary-
well, same mentian 90 millian
tonnes, athers 95 and yet athers
100 millian tannes. The difference
between 90 and 100 millian tannes
is 10 millian tannes which is rau-
ghly the arder af shartfall in a bad
year and carrespandingly the arder
af imparts.

Professor Gadgil: All the later
estimates vary between 92 and 95
millian tannes, which is nat tao.
large a margin. Hawever, I shauld
warn yau in this regard that this
estimate cantains nat anly the
Kharif crap far which the data are
mare reliable but also. the Rabi
crap in relatian to. which, naturally,
there is a great deal af guessing at
this stage.

Question: There was a sugges-
tion made by the Faad and Agri-
culture Ministry abaut the widening
af the base af the Natianal Sample
Survey.

Prof. Gadgil : I am afraid merely
braadening the base af the Natianal
Sample Survey wauld nat be suffi-
cient, because yau have in this
matter to. take a large number af
craps, nat anly the main cereal
craps. Besides, remember, yau have
to. bring into. picture the States,
their Bureaus and their Agricultural
Departments. The present pasitian
appears to. be this. As a' result af
the Faadgrains Palicy Cammittee's
recammendatians, the Faad Minis-
try tried last year to. prepare a
draft kind af budget. But it faund
that it wauld be best nat to. praceed
with the preparatian af a budget
like this unless there was a very
general agreement regarding the

machinery far callecting the infar-
matian and there was same
agreement regarding the quanta af
the campanents that came into. the
budget. Therefare, with the pres-
sure an the Ministry, the whale
prapasal gat pastpaned.We have,
as a matter af fact, asked the per-
sannel af the Planning Cammissian
this year to. came in and help the
Ministry if it sets up an arganisa-
tian ar undertakes any studies in
this field,

Question: What 'are the diffe-
rent quanta to. which yau referred
just naw?

Consumption Levels
Prof. Gadgil: There is ane im-

partant quantum, far example. It
is the cansumptian af cereals an an
average per capita in a State. As we
knaw, the cansumptian differs
rather widely fram State to.' State.
At the same time, when yau are
preparing what are minimal bud-
gets, it becames awkward far any
State to. accept that it has neces-
sarily a much lawer cansumptian
per capita than ather States; ar
even if it accepts that, it may nat
accept that in the budget its quan.
tum shauld be so.restricted.
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Question : Yau mentianed
earlier that abaut 92 to. 95 millian
tannes will prabablybe a mare

-realistic estimate af what the faad-
grains praductian is gaing to. be.
Well, an this basis, what wauld be
the gap, taking into. cansideration
the prabable cansumptian ?

Distribution Needs
Prof. Gadgil: I prefer nat to.

aperate with overall praductian
figures because yau have the
prablem af estimating what the
marketable surpluses wauld be.
And that is always a rather daubt-
ful prapasitian. I wauld, therefare,
prefer to. aperate with figures such
as thase af distributian thraugh.
fair price shaps. During the cur-
rent year, such distributian is likely
to. add up to. 13 ar 13.5 millian tan-
nes. Naw if yau allaw far same spe-
cially large measure af distributian
because af, the drought canditians
in States like Bihar, a minimum
distributian figure wauld be af the
arder af 11 millian tannes. It
is this 11 millian tannes that yau
are n~ally thinking af getting far
distributian. This 11millian tannes,
af caurse, includes distributian in
all the States tagether, so. that
pracurement is far internal distri-



'Crux Of The Question Is
Efficiency Of .Purchase
Arrangements, Not Prices

i

bution as well as for supply to the
Centre, or distribution to the deficit
States. Now if you look at last
year's figures, we had an internal
procurement of the order of 4
million tonnes and something of
the order of 8 to 9 million ton-
nes came in through imports. If
you say. that no more than 3
million tonnes would be from
imports, theJ;e will be 8 to 8l mil-
lion tonnes to be procured both for
internal distribution by States and
for supply to the deficit States. That
is why the Planning Commission
took the view that the 8 million
tonnes mentioned by the Agricul-
tural Prices Commission was a
minimum target of internal procure-
ment.
Question: What are the pros-

pects of our being able to get hold
of the 8 million tonnes ? I ask this
because there is a great deal of
scepticism among people from what
transpired at the Chief Ministers'
Conference and afterwards. For
example, the target of 8 million
tonnes was not accepted by the
Chief Ministers. Then there is the
price question which is an impor-
tant factor. .
Prof. Gadgil: Well, the two are

very much linked together in one
sense; and they are not really linked
together in another sense. The
price demands of Chief Ministers
are linked with procurement so
that they may go back to their States

and urge that the estrongest effort
at procurement should be made
because the Centre has agreed to
their demands. But in actual
terms of sales by the farmer, I don't
believe that the higher prices- much
higher prices-demanded by the
Chief Ministers are necessarily
relevant.
Question: There does not seem

to be much prospect of the States
accepting even the higher prices.
Prof. Gadgil: A better way of

dealing with this is to go State by
State. Andhra Pradesh is our lar-
gest surplus State-with the lar-

gest surplus.in rice. The demand
for higher price made by the
Andhra Pradesh Chief Mininster
has really been substantially agreed
to. So the question now is what
effort's Andhra Pradesh would
make. Would it make the fullest
effort to reach the target set for it
by the Agricultural Prices Commis-
sion ? The Andhra Pradesh Chief
Minister seems to think- that the
target has been put too high. I
personally believe that this .is a
matter in which a judgment ca,n-'
not .very well be made.

I am rather relying much more
on the efficiency of the purchase
arrangements during the first three
months of the procurement season
and the attitude of the Governments
iIi States towards allowing freely pur-
chase arrangements and to enabling
the Food Corporation of India to
work within theirStates. Ifthehopes
that are now held of a much larger
crop come true, a large volume of
paddy and other Kharif grains
should come into the market dur-
ing the next few months. With
the fair prices that are being
offered, large purchases can freely
be made either by the State Govern-
ments, or by an agency like the
Food Corporation of India. In
Madras not only are the prbspects
known to be good but the State
Government accepts that they are
good and fully co-operates in the
procurement effort for making

available to Kerala as much of
the Kuruvai crop as' possible.
I think this is really a ques-
tion not of prices but of the
co-operative attitude of the State
Governments and of the efficiency
of the purchase arrangemebts-
purchase arrangements even at
relatively small centres-that the
Food Corporation or other agencies
are able to make.
Question: A crop of 95 million.

tonnes would be an increase of 19
million tonnes over 76 miIIion
tonnes last year. With such a large
increase one would think that there
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"I do look forward to
an early abolition of the
zonal arrangement. But
that will be only when
the buffer stock rises to
a substantial size ... and
when arrangements for
internal procurement
and the operation of the
Food Corporation of "
India are so well estab-
lished on the ground
that, even with freedom
of trading, we will not
be led by private trade
into a difficult situa-
tion. "

is considerable danger of prices
crashing, prices falling below the
levels that have been discussed for
procurement. In that event, open
market purchases should be easy to
make.
Prof. Gadgil : Yes, that is the

view that I have publicly expressed.
I have not used the word
"crash". But I have said that,
with a large volume of supplies
coming into the market within
a few weeks after harvest, there
will be a tendency of prices to sag.
At such a time a Government
agency should be there to offer stan-
dard incentive prices to the produ-
cers all the time. That is what I
meant when I referred to ,the
efficiency of purchase arrange-
mc::nts. If they are well spread out
and if the cultivator knows that he
will get the fuIl price in cash within
a few days, I think, the res-
ponse will be good. I would really
count more.. on this response,
because of the efficiency of arrange-
ments, than on anything else.
'Question: Do you think that

if an adequate quantity is procured
by the States both for their internal
use and on behalf of the Central
Government, the present zonal
arrangements can be relaxed ?
Prof. Gadgil: Now, I would

not go so far as that. In the
first instance, we must realise that
today most of the surplus States
and a large number of deficit States
believe that for properly implemen-
ting the procurement and distribu-
tion policies that they have evolved



very active co-operation of every
State Government. And I am not
counting on that- because it is a
matter \in which there is a larger
measure of uncertainty than in
other things that one can assure
such as the efficient operations of
the Food COFporation.
Question: There has been

much dissatisfaction expressed by
some of the surplus States at the
level of prices suggested by the
Agricultural Prices Commission.
They say that with the sharp
increase in the cost of inputs over
the last 12months, the incentive ele-
ment of the price has ceased to
exist or has been greatly reduced.
This may lead to fall in production
next year. There is also the prob-
lem of relative prices which may

. lead to diversion of land from the
less profitable to the more profitable
crops.
Prof. Gadgil : I am afraid there

has been a great deal of misunder-
standing and some misinformation
about this. As far as the surplus
States go, it is not generally reali-
sed that the prices now offered are
a little higher than the market pri-.
ces prevailing during the monsoon
months of 1967.

I have had full statistics
compiled. Actually the logic of
the State zones is that in the deficit .
States, the level of prices rules
higher than in the surplus States
because the surplus States, by their
own action, impound the surplus
within their border. The present
attempt has been to bring about a
parity between the surplus and the
deficit States. Somewhat higher
than market prices have been given
to the surplus States and somewhat
lower than market prices have been
given to the deficit States. This in it-
self will enable us to move towards
the. abolition of the zonal system
in the next step.' This, I think,
should be well realised. Therefore,
I do not think that so far as the
farmer is concerned- there is imme-
diately any ground for complaint
or lack of incentive. If he was

,
during the last two or tlm;;e years,
it is necessary to have full powers
of restricting movement. I do look
forward to an early abolition of the
zonal arrangement but that will be
only when the buffer stock rises to
a really substantial size-something
of the order of seven, eight or nine
.million tonnes-and when arrange-
ments for internal procurement and
the operations of the Food Corpo-
ration of India are. so well estab-
lished on the ground that, even
with freedom of trading, we will
not be led by the private trade
into a difficult situation.
Question: The Planning Com-

mission stands for scientific plann-
ing of our resources and their .
rational use. What in effect we are
now attempting or not at(empting
is that we are leaving things to the
law of the market. It may turn out
all right but we may marginally go
wrong and the criticism of the lay
man would be that we are not
really planning anything. If we '
are planning, we are not implemen-
ting it.
Prof. Gadgil: Well, I don't

think my view can be interpreted '
as laissez faire. What I. stress is
that the price offered to the pro-
ducer should be an incentive price
right from the start and should be
maintained throughout the year.
The second thing I have stressed is
that there should be efficient pur-
chase arrangement on behalf of
Governments-Central and State
-which are so widespread that
almost any producer, small or
large, who wants to sell his market-
able surplus within a few weeks of
the harvesting can get the fair,
standard price. Now these are
arrangements which are different"
from laissez faire. "

One expects-and it always
happens when there is a very' large
volume in the market immediately
after harvesting-prices to sag.
The experience of the small farmer
is that he gets a rather low price.
I am assuring against that. What
I have not been counting on is the

producing last' year at lower mar-
ket and procurement prices, I do
not see why he should not continue
to produce at least as much with
the prices that are now being
offered.

Question: Can you say some-
thing on cash crops?

Prof. Gadgil: What has been
happening during the'last two years
is that the bad season has affected
the production offoodgrains as well
as cQmmercial crops. There may
have been some diversion from one
crop to another but I don't think
this is large. The general level has
gone down. With a good year if
the cereal production rises, there
is no reason why production of
cash crops-eotton, oil seeds etc .
-should also not rise. As a matter
of fact reports are that the oil
seeds crop is expected to be much
better. Regarding industrial pro-
duction, the point we should
remember is that the so-called
recession in relation to our agricul-
ture-based industries has not been
a demand recession but a supply
recession. Textiles have fallen or
the oil seeds industry has suffered
because there has not been a suffi-
cient supply of raw material from
within the country and even some
imports have had to be made.
With the larger production
quite obviously this problem will
not be faced this year.

Question: During last year
and befdre, certain inputs had been
sanctioned outside the Plan like
minor irrigation, land development
and so on. Is that likely to be
continued in the interests of step-
ping up production?

Prof. Gadgil! Quite obviously,
the answer really is in terms of
financial resources. So far as I can
see, the general policy of encourag-
ing everything towards increasing
agricultural production still re-
mains. To the extent that financial
resources permit, it will certainly
be followed.

\

ZONES CA'N GO ONLY WHEN WE
HAVB A SUBSTANTIAL BUFFER. .
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.VIEW FROM KRISHI BHAVAN
,(

.FACTS THAT. CANNOT BE
. . ... ,

WISHEDAWAY

A~L; DIAS

. .

"In.' a federal ~tructu.re like ours and vvith. the
primary. responsibility in the matter of food production,
procurement and distribution vesting in. the fede.rating

.States, the Centre canorily w.brk ,on a ";utually agreed
general approach to the' probtem and cannot lay down a

. rigid law which, hoWever s9un~ in principle; is difficult of
bei ng enforced".

f

.WITH .two.years of d.rought be-.
.hlOd and an all-time record
crop of 95 million tonnes ahead, a
case could be inade out for freeing
the food economy from controls
and restrictions which have served
the nation well in years of scarcity.
This temptation has, ho~ever, to be
ovelcome. The hard facts of the
food problem today make it impe-
rative that full advantage should
be taken of the bumper crop to
secure stablility in a vital sector of
the national economy: .

It would be fair to assume that
with a pipeline completely dry
there would be a certain amount of
stock building by the farmers. and
the private trade and, therefore, the
most vigorous efforts will be needed
to secure enough grain. for the
public distribution system. Imports
are becoming difficult to arrange
not only because of dwindling
world surpluses but also because
tlie terms of food aid are becoming
,onerous and beyond the capacity
of the national exchequer to bear.
Wide fluctuations in food output
in recenty~ars have :made it impe-
rative that a buffer stock, should be
raised "aspivot ofa.policy of price

Mr. A.L. Dias is Secretary, Department
of Food, GOvernment of India.'

stabilisation consistent with overall
social ,goals" and to ensure that the
country takes a further step in the
direction of self-reliance.

Given these circumstances, the
basic assumption in the formula-
tiOn of a national, food policy
would be that the continuance of
an effective system of distribution
of foodgrains is necessary for hold-
ing the priceline.' Apart from
meeting the needs of the tradition-
ally deficit States, the requirements
of the vulnerable groups,' particu-
larly during the lean season, have
to be taken care of. It has, how-
ever, to be recognised that m~ch
of the support for the public dis-
tribution system will have to come
from internal procurement and
that central distribution of iInpor-
ted grains will have to undergo
drastic reduction. With highly
encouraging reports about Kharif
crops,. the primary charge on the
State Governments would be,to go
in for a much higher order of pro-
curement than what has been pos-
sible hitherto. If 4.3 million tonnes
were procured in a difficult produc-
tion year like 1965-66, it should
not be beyond the capacity of the
State Governments to reach the
~. million tonne. target that has
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been suggested for' internal pro-
curement this year. While tIlere
can be scope for differen.ce of opin~
ion asto how this 8 million tat'get
has to be,equitablydistriouted: as
b,etween the surplus, arid: defiCit
States, , the overall objective" of
reaching the target should be kept
firmly in mind and both ,deficit and
surplusStates will have to geiu . up
tpeir, ' procurement. machinery' fot
mopping up available supplies. The
'pre.ssure on the procurement' 6rga~
nisatioIi will necessarily have to be
great during' the immediate. 'post-
harvest period and for this purpose
a country-wide network of purcha:s~
ing points will have' to be set in
motion. .

A departure will have .t6 be
made from the present pattern of
procurement which has largely
relied on procurement of rice.
There is considerable validity in
the argument that the procurement
achieved in respect of the principal
cereals and coarse grains hitherto
has not been proportionate to the
production and a disproportionate
dependence on imported wheat and
milo has come into being. These
disparities can and should be
eliminated in view of the fact that
the performance of the high-yield-
ing varieties of wheat and hybrid
millets. in the last season has been
more than encouraging.

A second. aspect of procurement
policy which has been the subject \
of considerable national debate is
in regard to the necessity for a pro-
ducers' levy. There is merit in the
Agricultural Prices Commission's
observation that there should be a

Buffer Stock
Pivot of Price
Stabilisation



Administrative Implications of
Levy Can't Be Ignored

Purchasing Network for
Procurement

other grounds and favours the gra-
dual removal of the zonal restric-
tions either by forming larger zones
or by removing zonal restrictions
altogether. The timing of this
relaxation, however, is important.
The appropriate time for a review
of the policy of controls and restric-
tions on movement of foodgrains
would be when we have been able
to 'lay by a sizable buffer stock to
meet emergent situations, when the
foodgrain prices show a declining
trend and there is reasonable pros-
pect that the coming crop would be
a normal one.

"The consensus that deve-
loped at the Chief Ministers'
conference that the modus
operandi of procurement
should be a combination of
one or more of the existing
means of procurement was
not only practical but sensi-
ble".

"The cumulative effect of
the various factors at work
would indicate that procure-
ment prices would have to
strike a balance between the
interesls of the producers and
the interests of the consu-
mers".

dimuni£ion of incentives in this
context would have a retarding
effect. Counterveiling these argu-
ments is the point of view that the
stability of the cost of living should
be maintained and the opportunity
of an expected good crop should
not be lost sight of for controlling
inflationary trends in the national
economy. Moreover, in view of the
very much higher production ex-
pected this year, levels of procure-
ment prices should be reasonable
and demands for significant enhan-
cement should not be entertained.
The cumulative effect of the various

factors at work would indicate that
procurement prices would have to
strike a balance between the intere-
sts of the producers and the
interests of the consumers. This is
precisely what has been attempted
in the Government's announcement
of the Kharif procurement prices
ranging between Rs. 45 and Rs.
56.25 per quintal of paddy and Rs.
43 and Rs. 55 per quintal of coarse
grains. These prices also represent
an attempt at evening out wide
disparity in inter-State prices.

The retention of the single State
Zone System follows as a logical
corollary to what has been stated
earlier. While there can be no
dispute about the fact that the
working of the System has been
vitiated to soine extent by unheal-
thy social practices, there is consi-
derable validity in the argument
that the higher order of procure-
ment prescribed for this year is
possible of achievement only if the
inter-State movement of foodgrains
is not immediately thrown open to
the free play of the market mecha-

"Zonal restirctions are nism. Such controls as this Single
only temporary expedients State Zone System implies are also

d necessary for the State Governments
which stan justified because to maintain control over distribu-
of the responsibility of con- tion and prices throughout the
taining the food problem as country.. However, it is true that
quickly as possible. The the zonal restrictions are only tem-
Centre favours the gradual porary expedients which stand

justified because of the responsibi-
removal of zonal restrictions.. .lity of containing the food problem
The timing of this relaxation, as quickly as possible. The Centre
however, is important". is not committed to the system

_______________ of controls on ideological or

social obligation on the part of the
cultivator to surrender a portion of
his produce to the State in the
wider national interest. It. would,
however, be prudent to reckon with
the fact that the administrative
implications of collection of a levy
from every producing farmer in
this country may be beyond reach
in the immediate future. 'The con-

, sensus that developed at the last
Chief Ministers'. Conference that
the modus operandi of procure-
ment should be a combination of
one or more of the existing means
of procurement was, therefore~ not
only practical but sensible. It is
also unrealistic in the present con-
text of things to lay down a uni-

, form pattern of procurement opera-
tions throughout the country so
long as it is ensured that the target
,set for the contribution of each
State to the national pool is attai-
ned. Some have chosen to see in
this decision the inability of the
Centre to enforce national discipline
in the matter offood policy. They,
however, tend to forget that in
a federal structure like ours and
with the primary responsibility in
the matter of food production,
procurement and distribution ves-
ting in the federating States, the
Centre can only work on a mutua-
lly agreed general approach to the
problem and cannot lay down a
rigid law which, however sound in
principle, is difficult of being en-
forced. '

The subject . of procurement
price policy has also been the sub-
ject of keen controversy. There is
little doubt that a positive policy
of incentive price to the farmers,
which has been in vogue during the
last few years, has been a major
factor in furthering programmes of

. agricultural production. The intro-
duction of the High~Yielding Varie-
ties Programme involving the use of
expensive inputs has certainly raised
the cost of production. The general
cost of living of even the farming
community has registered a rise.
National interests also demand that
the pace of progress in production
efforts should be kept up and any
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PRODUCTIQN~ PRO'CUREMENT, PRICES
What The States Think'

Mr. V.P. Naik

'Mr. Gurnam Singh

PUNJAB

MADRAS

go to the agriculturists for
small purchases, one or two
kilos a day. This normal
transaction is not actually
trade. If this is not allowed
Government will have to feed
everybody.

I would ask the farmers not
to insist on enhanced procure-
ment prices for paddy. at the
moment. Enhanced procure-
ment prices and rupee-a-mea-
sure rice cannot go together.
If the price is to be increased
then .there is no escape from
new taxes. '

Incentives do not necessarily
mean rupees and paise. Incen-
tives by kind would go a long
way in offsetting the .increased
cost of cultivation. Also, in-
creased yield, as a result of
modern agricultural methods,
would amply compensate the
extra money spent on culti-
vation.

-Mr. C.N. Annadurai

: ,.

MAHARASHTRA
As far as my State goes, it

is wholly unnecessary to bring
in levy because in imposing

I will go a little further' levy you have to employ a -huge
than levy because levy does ." machinery and employ petty
not tap all the~ agriculturists. revenue officers. This might
There are small holders who even lead to corruption. I
sell in the market. Generally prefer. the share system in the
the groin is purchased by the market and pre-emptive right of
traders and hoarded. So, the Government 10 bid. It
we have a system of monopoly , brings in competition between

.procurement. Whosoever sells traders and the Government
must come Jo our agency. and stabilises prices. We have
Then we also' have a graded a very good system of regulated
levy for the agriculturists who market. We will be a/;Jleto
have larger holdings and that procure, as much as we are
is how in Maharashtra we have committed to. I would like to
eliminated the traders and I . help the country as .much as
think, this system is working possible.
very well.

It is for each State to adopt
whatever system it wants but
it must be recognised that we
must do our best in procure-
ment. Otherwise, even if you
become surplus, in effect many
parIs of the country will
remain deficit. Our agricul-
lural population is so large
that even if eachfamily keeps
two quinials more than its
requirements, the quarftity will
run into lakhs and 'lakhs
of tonnes. So, we will have to
be very particular about pro-
curement. I think this is as
important as the production
itself.

In Maharashtra the farmers
are allowed to sell small quan-
tities-20 kilos or 25 kilos.'
The labourers or the artisans

tor, the incentive to the poor
peasant and the agricultural
labourer is as important as the
supply of proper inputs to the
big farmers. As for procure-
ment I am of the view that it
should be'so intensified that the
entire balance from the big

.. farmer is mopped up.
Mr. Namboodiripad

From the long range point
of view, production is the most
important thing but it is very
necessary that we end our
dependence on imports as quic-
kly os possible. In the matter
of increasing production the

.aspect of land reforms, the
incentive to the tenant cultiva-

ANDHRA

KERALA

It is good that, generally
speaking, all the country over,
the monsoons have beimfavou-
rable and it becomes necessary
that we should maximise our
procurement in,all- the StateS
surplus and deficit. It should
not lead us into any complacent
mood. But the long-range
problem will be better produc-
tion and the Central Govern-
ment will have to go in a big
way to help the States in
achieving this in the succeeding
years so that we can completely
do away with imports from
abroad.

In procurement, different
States have different experi-
ences and so far as my State
is, concerned,. we are trying to
buy in the open market imme-
diately after the harvest a
fairly sizable amount and then
.we are going tq have q levy on
the miller-a 100% levy .on
the miller-and thirdly also we
want to have a levy on the
fairly' prosperous producers.
This three-pronged attack' will
put us in a comfortable posi-
tion and enable us to help the

..., Central Government so that it
can look after the deficit
States.

Mr. Brabmananda Reddy
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•

GOVERNMENT OF INDIA
MINISTRY OF COMMERCE

In addition to facilities provided in an
INDUSTRIAL ESTATE

Many advantages are available to
EXPORT INDUSTRY.In

KANDLA FREE TRADE ZO-NE
* .Exemption from the import duty on machinery, component parts and raw
materials;

* Exemption from Central Excise Duty on finished products and commodities
utilised for production of goods for export;

* Grant of cash assistance on the exports from the Kandla Free Trade Zone and
treating the exporters in the Zone on the same basis as Registered Exporters in

I the rest of ~ndia for the purpose of grant of import licences under the Import
Policy;

* Grant of advance import licences for import of raw materials and intermediates,
components and spares on merits ;

* Concessional rent of 50 paise per sq. metre per year on fully developed plots
allotted on 30 years lease ;

* Ready-built sheds for small entrepreneurs on yearly rent;
* Assured supply of electric power at reasonable rates, simplified official procedures,
-good banking facilities etc.; \

* - Exports have already started and construction offactories is going on.

For further particulars contact :
THE ADMINISTRATOR,
KANDLA FREE TRADE ZONE,
P.O.' KANDLA .FREE TRADE ZONE,
GAND'HIDHAM, (GUJARAT)
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WE HAVE NOT'LEARNT THE LESSON

INTO 1968
.WITHO'UT FOOD POLICY

Good. Crop Alone Is Not Enough

A FTER two years of drought India
had an unusually kind mon-

soon this year. Thanks primarily to
this. the country is going to harvest
a very good Kharif crop in the next
few months, How big the crop is
will not be precisely known-preci-
sely, that is, to the extent official
food statistics are anything
more than fancies-until early next
year.

The Food and Agriculture
Ministry hopes that the crop may
be of the order of 95 million ton-
nes, if not larger. -If this hope
materialises, the country will have
six million tonnes more than the
previous record production of 89
million tonnes in 1964-65. But
'we will still be short of the Third
Plan target by five million tonnes.
The Agricultural Prices Co~mis-
sion has proceeded very cautIOusly
and recommended procurement
prices and targets on the basis
of a yield of only 90 million
tonnes.

The Government is full of opti-
mism and is trying to radiate it all
around. Poverty-stricken and
half-starved millions need solace
and abroad, our western aid-gi-
ver; have to be assured that India
is still a going concern before they
can be persuaded to loosen their
purse-strings for our development
plans. That possibly explains. why
in' far-away Ottawa Mr. Dmesh
Singh, the Commerce Minister, put
the figure of the estimated crop
this year at 100 million tonnes .and
reiterated that India would achIeVe
self-sufficiency in food by 1970.

It is being,' propagated that
better days aieaheadand tbatthis
year's spurt in agricultural produc-
tion will help restore vitality to the
sluggish industrial sector and gene-

RANAJIT ROY'

rally lead to a recovery of the
economy which has been sagging
since the Chinese attack of 1962.
There is even talk of a possible
slump in farm prices. Some have
started advocating adoption of the
so-called' "Kidwai policy" which,
in plain words, is a policy of free
trade. We have obviously not'learnt
our lesson.

Where Hope Springs From -
The Government's optimism,

which must be assumed to be gen-
uine and not a pose, is' based

almost solely on the expected size
of the, coming harvest. Similar
optimism was there also at the end
of 1964, but to the great astonish-
ment, of the Government things
went totally wrong. American help
had to be sought more urgently
than at any time before. Imports
of food in 1965 totalled 6~7 million
tonnes, a record up to that time.
Much of it came, of course, under
American Public Law 480. The
pipeline tbat year was not as dryas
today. The bumper crop of 1964-65
came after two almost normal
years when we had gathered 78.5
million tonnes and 80 million ton-
nes respectively, whereas in 1965-66
and 1966-6~ we harvested no more

Mr. Ranajit Roy is Chief oi the New De/hi
Bureau ,of Hindusthan Standard and
Ananda Bazar' Patrika.
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than 72 million tonnes and 75
million tonnes.

Ignoring the quantity that was
in the pipeline, the availability of
foodgrains in 1965 was no less than
95 million tonnes and the popula-
tion then was about 20 million
smaller. It so happened that the
wholesale price index for food-
grains, which stood at, 119.6 in
January 1964 (1952-53 ' 100), jum-

'ped to 151.3 by January 1965. This
was the biggest increase in any
year since 1950. Prices have since
skyrocketed to 226.8 for cereals
and 309.4 for pulses (September 30,
1967).

It pains one to record the bru-
'tal fact that even twenty years after'
independence vast multitudes in a

population that exceeds 500 Jhillion
live on or below subsistence level.
Everybody speaks of runaway'
inflation which has been caused, let
us be frank about it, mainly by the
heavy diversion of resources from
Development to Defence. Defence
now costs something like Rs. 1,000
crore a year compared to about
Rs. 300 crore at the time of the
Chinese invasion, but there has
been no corresponding increase in,
the national product. Serious

. inroads are being made into the
standard of living of all but a limi-
ted section at 'the top and more
multitudes are joining the ranks of
the half-starved.

Buffer Stocks
In such a country, (having a

good crop by our standards is not



enough. In any case, the net avai-
lability of foodgrains in 1968 may
not be very much more than in
1965-ninety five- million tonnes.
As the Agricultural Prices Commis-
sion has pointed out, the possibility
of getting supplies from abroad has
diminished and imports cannot
take place in 1968 on the scale of
1966 (lOA million tonnes) or of the
current year (9 million tonnes).
Moreover, the Commission has
raked up that old and oft-repeated
but never-implemented proposal to
have a buffer stock. It suggests
that. a beginning be made this year
with two or three million tonnes,
and has spoken of the "social
imperative of cutting down the
imports of foodgrains." Since 1960
when Mr. S.K. Patil, as Food Mini-
ster, negotiated the massive PL-
480 supplies, our imports have gone
on increasing but a buffer stock has
always eluded us .. If Mr. Jagjivan
Ram is able to start it, he will have
done something remarkable.

Equitable distribution of inter-
nally produced and imported food

established liaison with bigger pro-
ducers and both have come to have
a tremendous political pull. Apart
from industrial and trading classes,
richer sections of the peasantry
have profited most from the three
Plans, but the land revenue they
pay is the same as decades ago.
Those who, a few years back,.
lamented that the peasantry suffered
for lack of a political lobby need
do so no more.

At the AICC Session. in Jaipur
in November' 1963, Mr! Biju
Patnaik warned the Congress that
black money was running a "paral-
lel Government". Estimates of the
size of this money vary from Rs.
300 crore to Rs. 3,000 crore. What-
ever its size-it is becoming larger
day by day-black money is play-
ing havoc with our economic life.
The disease. is dangerous and calls
for drastic surgery.

When he was Finance Minister,
Mr. T.T. Krishnamachari used to
say that in this country normal
economic laws did not operate;

recent Chief Ministers' Conference
on food to clinch the issue.

Differences are so wide that
virtue has been found in escapism.
Every State has been left free to
decide its own targets of. produc-
tion and procurement and methods
of procurement. No firm assurance
is available that the States would
make earnest efforts to procure a
total of 8 million tonnes next year.
There is no agreement on prices
among the States. What is more
significant, the Agricultural Prices
Commission and the Planning
Commission. the Union Govern-
ment's principal advisers on food,
have different ideas about the price
or prices to be offered to the pro-
ducer. As for a national food
budget, everybody seems to b~ try-
ing to forget it. To sum up, India
will enter 1968 without a food
policy.

Procurement prices were fairly
high during the last crop season.
The Prices Commission suggested
moderate increases for the coming
season, but, under pressure from

•
Government~ has a duty by the People

has to be ensured at prices reason-
able for both the producer and the
consumer. As long as the inflatio-
nary pressure persists-despite Mr.
Morarji Desai's announced inten-
tion to halve it, the pressure is
likely to persist for a pretty long
time yet-it must continue to be
the Government's responsibility to

. arrange for equitable distribution.
This presupposes formulation

and enforcement of a precise food
policy. Sixteen years ago, the
First Five Year Plan postulated the
need for a "well-defined food
policy". We are still. groping for
it, countless conferences and reports
by expert bodies notwithstanding.
The basic question is. how the
marketable surplus of the food pro-
duced can be prevented from going
into the black market. The problem
remains since the Bengal Famine of
1943 when the black market was
perfected as an art at the cost of
some three million lives.

Today, the problem has become
more intractable. Traders have

what prevailed was "jungle law."
He was exasperated by the beha-
viour of the foodgrains market in
the bumper year, 1964-65. There
have been suggestions for monopoly
State trading in foodgrains on
several occasions, but the Govern-
ment is still nowhere near it. Food
supplies and prices are, indeed,
controlled by highly organised
black market operators who now-
adays corner the grain before it
comes to the market.

Chief Ministers' Failure
Formulating an all-India policy

was at any time difficult in a
country like ours. Each' State,
even when the Congress was in
power everywhere, thought of its
own interests first and of other
parts of the country afterwards.
Today, in the vastly more complex
political map resulting from the
fourth. general election, authority
faces an almost impossible task.
Ther'e should be regret but not
surprise over the failure of the
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the States, the Union Government
has announced a further pushing
up of these prices. After this,
there can scarcely be any possibility

_of the Government being able to
hold the price line next year:

l,lroducer Levy
What is being sought to be

stressed here is that, even in the
best of years, the country will be
in deep waters so far as food is
concerned, unless the Centre and
the States combine to launch a
determined attack on vested inte-
rests in both urban and rural
areas. There is no sign yet that
anything of this nature is contem-
plated. The Prices Commission
has suggested proc~rement through
levies on producers. If this is
accepted, the middleman can be
largely .eliminated and the black
market can be restricted No firm
commitment has been made on this
point by the States.

No policy on food can be dis-
,cussed in isolation from the agri~



Prices Commission Looks Ahead

REAPING A GOOD HARVEST
culture policy and the state pf land
relations which, in a material way,
determines production. The First
Plan emphasised the need for land
reforms in these stirring words:
"The future of land ownership
and cultivation constitutes perhaps
the most fundamental issue in
national development:" In the
fifties, the; zamindari 'system or
landlordism as introduced by Lord
Cornwallis in 1793 was abolished.
Laws were also enacted fixing
ceiling for individual holdings, but
their enforcement w~s at best desul-
tory. All reform stopped short of
'making the tiller the owner without
which land reform becomes a
mockery.

The attitude the States had at
least till before the last general

Where Capitalist

Japan can teach

Socialist India

election is typified by the remark
a Patna official made to Mr. Wolf
Ladejinsky, a Ford Foundation
expert, who was making a survey
of land relations on behalf of the
Planning Commission in May 1963.
Mr~Ladejinsky records that an
officer "with whom we discussed
the subject (land tanure) upon our
return to Patna addressed us with
a good deal' of indignation in these
words: 'What! Do you wish .to
upset our social order?" The vested
interests in land' ate clearly highly
entrenched and have protectors in
top places. '\

Japan has no pretensions to
having democratic socialism as. its
goal. But in that country no one
can have a holding of more than
~even and a hl!.lfacres, and, as Mr":
Morarji Desai discovered to his
amazement during his recent visit
to .Tokyo, the food trade is a
:qJonopolyof the State there. Des-
p i~e.the flag:of the socialist pettern
we fly, we should take a lesson
from the unashamedly capitalist
Japan in this vital field.

SOCIAL IMPERATIVE

An output of 90 million tonnes
this year would imply an increase of
15million torines over the preceding
year. The stresses to which the
economy has been subject during
the last two years should be signifi-
cantly lessened once an increase of
this magnitude is realised. The
crucial issue, however, is' the reduc-
tion in the dependence on imported
foodgrains which the larger internal
availability should make possible.
In the calendar year 1966, the total
. volume of imported grains was
around 10.4 million tonnes. Even
during 1'967, food imports, accord-
ing to present indications, are likely
to be roughly 9 million tonnes. The
overriding objective of food policy
should be to eliminate this depen-
dence as early as possible. Apart
from the political' uncertainties
attendant on such external depen-'
dence, the possibility itself of obtain-
ing foodgrains from abroad is shar-
ply "diminishing. In the course of
the last three years, the stockpile of
wheat in the United States, the lar-
gest supplier, has been eroded from
a level of more' than 30 million
tonnes to 16 million tonnes. Even

-- for the import of rice, the prospects
are difficult. With the expansion of
the war in Vietnam, the U.S.
Administration has emerged as a
heavy buyer of the grain in such
markets as Burma and Thailand. It
cannot also be ignored that, since
1965, the international price of rice
has increased markedly.

There should thus be no contro-
versy over the social imperative of
cutting down the imports of food-
grains. The order •of emphasis as
between imported and internaIly-
procured cereals needs to be rever- .
sed. It is imports which, from now.
on should be considered as a mar-
ginal category.

•LET'S MAKE A STARt
Given the prospects of a good

crop, a beginning must also be made
this year to build a buffer stock of
foodgrains in the public sector.
Having regard to the wide fluctu-
ations in foodgrains output witness-
ed in recent years, such a buffer
woud be the pivot of a policy of
price stabilisation consistent with
overall social goals. It would fur-
ther ensure that the country 'does not
relapse into increased dependence on
imports in the coming years. Initi-
ally the size of the buffer cannot, of
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course, be very large, but the Com-
mission would certainly suggest that
2 to 3 million tonnes .of foodgrains
be set apart for this p~rpose during
the year.

•
TIME FOR NATIONAL

EFFORT

In view of the likelihood of a
good crop, and particularly of a
substantial yield for the first time
from the high-yielding varieties' and
hybrids, it should be possible this
•year ,to improve upon the record of
procurement all round. While the
procurement of rice should be raised
further, there should be at the same
time an intensification of procure-
ment of the coarse grains (and of
rabi cereals toO). An improvement
in the rate of procurement of coarse
grains (and rabi cereals) would, in
fact, facilitate additional procure-
ment of rice .

Barring one or two individual
States, this would be the first occa-
sion for launching a national pro-
curement effort for jowar and the
other coarse grains. Such an effort
is 'necessary from several points of
view. In the course of the last
seven or eight years, a considerable"
substitution has taken place in the
consumption pattern of large sec-
tions of the population. These
substitutions have been mostly uni-
directional, namely, switching over
from millets to imported wheat
made available at prices lower than
those obtaining in the market for
the coarse grains. A gradual rever-
sal of this process should beencou-
raged by increasing the proportion
of coarse grains distributed through
the ration shops. and the fair price
shops. This would make a signifi-
cant contribution towards reducing
the country's dependence on imports.
One way in which the consumption
of coarse grains' could be raised is
by eliminating the subsidies that are
• still reflected in the issue prices of
imported . food grains, particularly
wheat. The removal of these subsi-
dies is .all the more called for in
view of the large financial resources
required for the building of a buffer
stock of 2 or 3 million' tonnes.
Enlarged procurement of coarse
grains would call for an improve- _
II!ent in the quality of storage,
because these foodgrains have rela-
tively poor keeping quality.

-Extracts from the report of the
Agricultural Prices Commission
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:We May Miss The Bus Again

AD ROCISM .~

: IN. FOOD 'POLICY

/

PRIME Minister Indira Gandhi told
the Chief Ministers last

month: "I do not think one can
overestimate the' importance of
'solving our food prOblem. In my
view, our honour is involved, our
security is involved, the lives of
our people are involved." Indeed,
the key to economic recovery lies
in the solution of the food problem.
The rise in foodgrain prices has
been the most important element
stoking the fires of inflation., As is
now recognised this inflation has
thrown out of gear the entire deve-
lopment programme. It has dried up
resources for development and has
. created industrial unrest and politi-
cal instability in the country ..

There is no denying the fact
that the food problem is essentially
a problem of shortages, .supply
lagging behind demand. But it
would be a grave mistake to believe
that this is a temporary prOblem
caused by two successive droughts.
,Undoubtedly, droughts have accen-
tuated the problem. Yet, as the
Vankatappiah Committee emphasi-
sed, "it is best to be clear on the
point that the problem of shortage
is one which will be with us for a
number of years:"

The Committee, 'like many other
economists, came to this conclusion
on the basis of long-term projec-
tions of both supply and demand.
It is hoped 'that there will be an
appreciable increase' in food pro-
duction. But there will also be a
substantial reduction in food im-
ports, as a result of a deliber~te
and welcome policy of curtailing
imports and a decline in exportable
surpluses in the world -market.
Taking both the factors into ac(,O-
unt, demand is certain to grow
faster than supply because of
the increase in population, growing
urbanisation (between 1951 and
1961, the population of 112 cities

in 'the country increased at the
annual rate of 3 2 per cent) and the
increase in incomes, both real and
monetary.' .

The permanent nature of the
shortage is highlighted by a recent
official study. According to this
study, even if the per capita avail-
ability of cereals at 1961-631evel is
to be restored in the coming year,
the total requirement of foodgrains

Story Of
Wasted

Opportunity
by

KEWALVARMA
Special Correspondent, Financial Express.

(allowing for margins of wastage,
animaUeed .and seeds) will be as
high as lOS, million tonnes as
against the expt<ctedproduction of
95 million tonnes. Thus, there
will bea 13-million-tonne shortage
ina bumper year. And nobody
can assert that the daily. per capita'
availability of 15.2 ounces in the
1961-63 period was a luxury even
for poor Indians.

Japan's ~xample
This prospect only' underlines

the fact that there can be no econo-
mic salvation for the country' with-
out prudent management of food
resources. This implies a long-
term food policy "for not less than
five years, possibly ten" and the
elimination of private trade at the
wholesale level.' The stiggestion of
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elemination of private trade is
motivated not by ideological con-
siderations but purely by pragma-
tism. In the event of shortages, the
private trade can regulate supplies
only. through the mechanism of
prices, which means by increasing
prices. However, the State can
/not only regulate supplies but en-
sure their equitable distribution to
a fair degree through rationing and
other means. The fact that a
known capitalIst country like Japan
has monopoly state trading in food-
grains confirms that this mode of
trading in foodgrains facilitates the
development and industrialisation
of a country.

.However, in spite of the repea-
ted recommendations of the
National, Development Council,
numerous expert committees and
leading economists, no systematic
beginning has yet been made of a
long-term food policy.' The NDC
resolution on state trading remain-
ed a dead letter for years, till our
smugness on 'the food front' was
shaken by the yawning gap between
supplies and demand in 1964. But
even after that, we have been living
essentially from' hand to mouth,
or' rather from ship to mouth ..
Ad hocism in food policy was
soug~t to be explained by the most
difficult situation created by crop
failures.

, Fortunately, things are different
this year. God has not failed us.
But policy-makers have. This is
the tragic impression one gathers
from last month's Chief Ministers'
conference on food and subsequent
developments. There were five
major questions before the con-
ference. These were: procurement.
priCes, single-State zones, producer
levy, quantum of.procurement and
imports.



WHY THIS SILENCE ON
NATIONAL FOOD BUDGET?

once the producer -himself has been
left to the tender mercies of the
traders and millers, there is no
guarantee that the floor price will,
in fact, be paid. Until now the
payment of floor price was -assured
because the procurement took place
on the basis of monopoly purchase
by the Government."

When the differential between
the preeurement price and the open
market price is wide enough, the
large producers begin to set up one
or two tonne rice hullers to escape
selling rice at the procurement

As regards single State zones,
Mr. Jagjivan Ram took the Chief
Ministers by surprise by suggesting
that the present zonal system
should be done away with and a
beginning in this direction could be
made by enlarging the existing zones.
In fact, earlier in a note, the Food
Ministry gave an indication of its_
thinking to the State Governments.
Interestingly, one of the major
reasons against the present zones
advanced by the Centre was that
"smuggling has reached disturbing
dirr:ensions". However, if th'is_owas
the consideration to scrap the zones
it would amount to throwing the
baby along with-bath wa;ter.

Not that there is any special vir-
, tue in the single State zonal system.
But it is an intermediary stage
between State entry into the food-
grains trade and monqpoly state
trading. It helps to bottle up the
marketable surpluses, particularly
in surplus States, and thus facilita-
tes procurement: It also reduces
the functions of private trade since
all inter-State movements are under-
taken on Government-to-Govern"
ment basis. However, if the next
step, that is, monopoly state trad-
ing, is not taken in time, the single-
State system becomes irksome and
pointless and, in course of time,
would meet the same fate as pro-
hibition. It would be observed in
the breach.

Similarly, if the single-State
system is not accompanied by a

national food budget, it perpetuates
inequalities and denies any oppor-
tunity of equitable distribution of
surpluses or shortages Unfortuna-
tely, nobody talked of the national
food budget at the Conference. The
suggestion for the national food
budget was made exactly a year ago
by the Venkatappiah Committee.
But no serious action was taken on
the recommendation. A half-hear-
ted and abortive attempt to prepare
the budget was _made at the Chief
Ministers' Conference in April last.
Now, everybody seems to have for-
gotten it. •

The Centre was also indifferent
to the suggestion of the Agricul-
tural Prices Commission to make
producer levy_as the "principal
instrument" of procurement in the
current Kharif season. What is
more surprising is that even Prof.
D. R. Gadgil. Deputy Chairman of
the Planning Commission, did not
lend whole-hearted support to the
suggestion of the Prices Commis-
sion. As the Prices Commission
has said, the producer kvy is the
"most reliable system of procure-
ment enabling the mopping up, at
the very source, of a part of the
produce which can be approxima-
tely estimated in advance. It mini-
mises leakages; under any other
alternative system, where procure-
ment is attempted at a second or
third order remote from the actual
producers. there arises the danger
of a wide diffusion in the procurable
grain. The producerlevy also ensures
that the price offered by the State
does, indeed, reach the producers,
and is not inordinately eaten up by
traders and other intermediaries."

The position of the Prices Com-
mission isvindicated by the following
report appearing in the Statesman
(New Delhi) dated October 18:
"What aggravates the fears of the
farmers' is the Madhya Pradesh
Government's decision to confine
the procurement of paddy to rice
mills and big traders. The _Govern-
ment has said that it will fix a floor
price for rice hiter this month. But

p'rice, if, there .is levy on millers
only. The production .of, these
small hullers is roughly ten to fif-
teen per cent less than that of the
large sized rice mills. Thus, it
results in a national wastage of a
most precious commodity.

Therefore, almost all the expert
committees which have gone into
this question have recommended

I producer levy. The Venkatappiah
Committee, of which Prof. Gadgil
was a member, also recommended
that as "an important part of the
national food policy, each State-
surplus or deficit-should introduce
a minimum graded levy on the Pl'O-
ducer in respect of aU the major
foodgrains. "

Unfortunately. at the political
plane, nobody ~omes forward to
support producer levy. This per.;.
haps testfies to the political ipflu-
ence of the large producers.
However, unless steps are taken, to
curb the speculative and hoarding
activities of the large producers,
there will be no solution of the
food problem. Producer levy is the
neatest and the surest way of. cur-
bing these activities.

Procurement Price
Procurement price is one of the

most ticklish issues facing the
country. It is now conceded' that
one of the major reasons of stag-
nation in agriculture was the dete-
riorating terms of trade of agricul-
turists, brought ~bout by massive.
imports under PL 480. For
instance, during the ten years
ended March 1963, rice prices rose
by 11 per cent and wheat prices in
fact declined by 14 per cent; prices
of raw cotton increased by 18 per
cent. As against this, during the
same period prices of manufactures
went up by some 30 per cent,
intermediate products by 36 per
cent and fuel by 38 per cent. But
in the last four years partly as a
result of Government's deliberate
policy and partly because of the
staggering gap between,supply and
demand the trend has been comple-
tely reversed. The terms of trade
between cereals and manufactures
have shifted in favour of the for-
mer by nearly 33 per cent.

The pendulum has now swung
to the other extreme. The time has
come to cry halt to further increases
in farm prices. Already the pro-
curement prices have tended to
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WHAT NATIONAL INTEREST
DEM"ANDS

degenerate into .an inflationary
spiral. It has set in motion a vici-
ous circle where food prices are
chasing the price of commercial
crops and vice versa. The case' in
point is the prices of sugarcane'
which have been revised upward
three times in the last three years.
If the procurement prices of food-
grains are increased appreciably
from the level of last year, there
will be no escape from the grip of
this vicious circle.

But. this is precisely what has
happened after a good deal of
haggling between the Centre and
the States. The increase varies from
50 paise per quintal in the case of
Andhra to Rs. 10.50 per quintal in
the case of Punjab and Haryana.
In terms of percenta;ge, the maxi-
mum increase is 25.

Targets of Procurement
, 'As regards total procurement,
the most optimistic estima;tes place
it at 6 million tonnes against the
target of 7 million tonnes suggeste~
by the Agricultural Prices Commis-
sion for the current Kharij crop.
Even if t his optimistic target is
realised (if past experience is any
guide, it will. not be), it will still
substantially fall short of require-
ment of the public distribution
system. The Agricultural Prices
Commission, in fact,underestima-
ted the requirements since it based
its calculation on the quota of six
ounces per adult per day in the
statutory rationing area. There is
no justification to keep the people
at this famine level ration when we
are going to have a bumper crop.
In all probability procurement of 6
million tonnes will prove to be
inadequate to stabilise the food
prices during the lean season next
year.

Imports
As regards imports, one is

rather intrigued by a report that
the Food Ministry has asked the
Finance Ministry to secure 8 mill-
ion tonnes of concessional food
imports' next year. It is totally
incompatible with the Government
resolution to achieve food self-
sufficiency by 1971. Moreover, we
have no face to ask for massive
import of 8 million tonnes with a
bumper" crop at home. A maximum
food import of 4 to 5 million ton-

A UNIFORM CODE
It should be a social obligation

on the part of the cultivators to
surrender a portion of the produce
to the State in the wider national
interest. In this context, just as in.
the case' of direct taxes such as
taxation of income and property, a
uniform code is laid down for the
whole country and for all citizens,
so also should a system be evolved
under which a part of the output of
the agriculturist would be obtained
for purposes of the State. The only
difference here would be that while
direct taxation involves no quid pro
quo in the case of procurement, the
transactions would still be in the
nature of buying and sylling and the
producers would receive a price,
even though this price may be lower
than the prevailing open market
price. The case for such an impost
becomes particularly strong in view
. of the extremely light incidence of
agricultural taxation in the
country .

In the matter of inputs, too, the
Government, through its policies in
regard' to the supply of fertilisers,
pesticides, improveJi ~eeds, extension
facilities, and development of high-
yielding varieties, have continued to
subsidise agriculture. A compari-
son of the situation now with that
of five years ago would show the
vast difference in the supply of
inputs. The producers are also
being helped by the extremely low

nes wOl.}ldbe justifiable in the pre-
sent condition if we really mean.
business when we speak of food
self-sufficiency.

Another shortcoming of the
Chief Ministers' conference was
that no thought was given' to pro-
curing and regulating the prices of
at least a few popular varieties of
pulses. Pulses occupy quite a
heavy weigbtage in the cost of.
living index and their prices in the
last one year have increased by
over 80 per cent. Unfortunately
the powers that be have decided
to leave thc consumer to the fate
of market forces in respect of prices
or pulses.

All this makes it obvious that
the most favourable opportunity
which has come after years of
waiting to launch a well-con~eived
food policy has been lost. This is
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tax burden on agriculture. That
considerable incentives to increase
production already exist is reflected
in the demand for inputs which is
far in excess of their supply. What
is, therefore, called for now is an
enlargement of the provision of
inputs rather than a further increase
in prices.

-Agricultural Prices Commission

PR.OGRESSIVE RISE IN
PROCUREMENT

For attaining total self-suffici-
ency, the magnitude of domestic
procurement needs' to be such as
would not only meet the require-
ments of public distribution but
would also provide for the building
of the buffet. A procurement of
this order, however, may not be
immediately feasible. The Com-
mission is, nonetheless, of the view
that, during the ensuing season, the
objectiv~ -should be to procure at
least 8 million tonnes of cereals, as
against the recent annual average
of 4 million tonnes. In the subse-
quent years, the programme of pro-
curement should be increasingly
intensified. It should be the aim of
policy to extend and strengthen the
machinery of the entire country so
as to enable the Central and State
Governments together to effect a
procurement of progressively higher
order annually. .

-Agricultural Prices Commission

primarily because of .lack of firm
. leadership by thc Centre at the
conference. In fact, it has let the
formulation of food policy go by
default. .

What is more disquieting is that
even this weak policy is diluted and
distorted further in the course of
implementation. Reports coming
from various States, particularly the
surplus ones, 'indicate reluctance of
the State Governments. to fall in
line with the Centre. The imme-
diate post-harvest period is the
most crucial for procurement.
There is a race between the private.
trader and the Government agencies
to corner as much stock as possi-
ble. The confusion and contradic-
tion in certain surpluS States may
well prove to be costly bungling.
At this rate, otJ-e fears that this
year again we may miss the bus.



Side Track

SAD, SWEET SONG

At a public meeting on family
planning, a prominent leader of
the locality, who was Chairman,
remarked, "In these days of acute
food scarcity we should concen-
trate our attention on limiting
our families. But unfortunately
I am unfit to preach family
planning as I have ten children .."

Suddenly, one among the audien-
ce shouted, "Well, let him
talk on the High Yielding Varie-
ties Programme then,"

Jacob Samuel

High Yielding

IGNORAlYfAN
Wants to Know

If
. the United FRONTS
are beginning
to reveal their
Disunited REARS

were energised. A similar number
will be energised .in the next few
months. During the entire period
of the first three Plans, the number
was only 18,000. Take iubewells.
The number of wells drilled last
year alone (1,200) was higher than
in a~l the preceding 15 years.

Bihar's drought, it may be
hoped, will soon be a memory.
And in the sense that in its wake
came the life giving waters, it may
not be a wholly unhappy memory.

-R.K.

Canals and
Tubewells

The answer lay in .canals and
tubewells. This long-neglected
solution is now being attempted-
and with fair prospects. In Gaya
alone some 11,000 ahars etc: have
been re-excavated -bringing to six
lakh acres of parched land a good
chance of irrig;ltion water. Diesel
pumps are being installed and lift
irrigation is being electrified. Com-
pletion of the canal scheIlles, now
under way, will provide irrigation
to one-fifth of the total sown
area,

.
a failure of farm policy in which
we had to sorrow? This was what,
obviously, the Prime Minister
meant when she said, "Unfortuna-
tely, when something was achieved
in the midst of a crisis, people
tended to minimise or even ignore
it. What had been achieved in
Bihar and other drought areas was
remarkable. This achievement 'has
been passed over as if nothing 'had
happened."

Not only did Bihar emerge
from a crisis reasonably fit, but it
is doing everything to ensure that
the crisis will not occur again.
Bihar's problem was that of a total
of 21 million acres of crop land,
less than two million acres had
assured irrigation. Bihar, certainly,
does not have less than the average
water availability in. the country.
Why then this parsimony in irriga-
tion?

Remarkable
Achievement

THE Great Bihar Tragedy-that
is what it might have been,

but for the great concert of huma-
nity and effort which saved this
populous State-it has almost fifty
million people-from destitution.
So much is heard of what Bihar
went through (which was grim) but
so little is said of what was done
(which was mighty).

In sheer proportion, th~ pro-
blem thrown up by the catastrophe
of one bad season after another
was without precedent in the years.
since we emerged into freedom.
Even in a normal year, Bihar need-
ed some 13 lakh tonnes from out-
side to feed its people, over and
above its harvest of some 73 lakh
tonnes. And last year, fifty-five
lakh tonnes of the crop was denied
by the cruel drought. Thus the
deficit swelled to 68 lakh. tonnes.
Finding this grain was not easy in
a year of general shortages. And
reaching it to the remote areas,
quite often without even the rudi-
mentary communication, was a
Jask enough to baffle the best
organising genius.

How then was the Great Trage-
dy averted? Without exaggeration, .
it can be said that it was the
triumph of a will not to be defeat •.
ed. Of that resoluteness, the
people of Bihar gave enough evi-
dence, and so did social "organisa-
tions, lJational and international.
New Delhi acted with a swiftness
and imagination not usually asso-
ciated with a machinery. that has
come to acquire a reputation for
opaqueness. There was thus an
all-round will to win and the
battle was won, though the battle A 2,000 cllsec by-pass was built
scars remain on the fields of Bihar in 1964 and another in May 1966
and on the men, women and child- in the Eastern Kosi Canal. In a
ren who have survived the grim single year this brought an add i-
ordeal. ' . tional crop of 3'3 lakh (onnes

worth Rs: 25 crore. The full capa-
city of 10,000 cusecs is yet to be
realised. This will be a major
. breakthrough.

There 'has been a spurt of
minor irrigation in the wake of the
recent crisis. Between August 1966
and march 1967, over 15,000 wells

Was this not an achievement
. in which we can glory even as the
collapse of Bihar's. agriculture was
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THANJAVUR
••• " f> ~ ••• ••

NEVER HAD IT SO GOOD
A comm?~ p.et expres~ion of ..a

Tamlhan IS "Than)avur-nce
bowl, the granary of Madras". He
is very proud of his Kaveri-and he
will say it is one of the best utilised
rivers, as, indeed, it is--and of his
Mettur Dam, the Grand Anicut and
of his "Pon Vilayum Bhoomi",
meaning "land where grows gold".

Yet till recently much of this
generous soil yielded but one crop.
Some years ago, "Thanjavur was
included in the package districts for
intensive agricultural .development.
This was an area eminently -suited
for tapping sub soil water. Several
schemes to bring but this water
were quickly put through, so that
two crops may be raised where only
one grew before.

Thanjavur has always had a
unique cropping pattern. The short
term kuruvai crop' is harvested in
September-October. which is just
when the north east monsoon arri-
ves. Thus even in normal times
the harvest had to be rushed to
nearby districts for parboiling and
milling. Kuruvai is sown in June-
July on about 3 lakh acres.

Samba-a long term crop-is
harvested in January-February, and
though showing is done along with
Kuruvai. Somba is raised on about
9lakh acres.

After the Kuruvai hervest ano-
ther crop is taken known as thaladi.

The advent ofADT-27-the new
Indo JaponicaVariety developed after
years of research in the Aduthurai
Research Farm in Madras State-
has led to some crucial changes in
this cropping pattern. ADT-27,
under favourable condition, can
yield an average of 4,000 pounds
an acre--wbich is twice as much as
the yield from the common varie-
ties. It is also a short term crop
which can be harvested in 105 to
110 days. It is not season-bound.
Last year, despite the late

monsoon, the. kuruvai was saved

A 44-wagon special train,
carrying ADT-27 rice, steam-
ing out of Thanjavur station

.
because with the quick-yielding
AOT-27, a'November harvest was
possible with transplantation in
August. This was tried on two
lakh acres and its success encoura-
ged the State Agriculture Depart-
ment to think in terms of convert-
ing a portion of the samba area for
a short term crop and taking a
second crop in the same area later.
With this end in view, arrange-
ments were made for seeds, fertili-
sers, pesticides and credit. The
response from the farmers was good
and ADT-27 has been sown, on a
rough estimate, over three lakh
acres as converted samba besides
the three lakh acres under the tradi-
tional kuruvai.

'Big Yield Increase
The normal yield in Thanjavur

during October-December is bet-
ween two and a half lakh and three
lakh tonnes. At a conservative esti-
mate, this'year it will be five lakh
tonnes and some venture to suggest
that it may even go beyond seven
lakh tonnes.

As has been seen, even in a
normal year, the monsoon, coincid-
ing with the harvest, used to create
a drying problem. Now with this
great increase in output brought
about by the new technology, the

30 DRYING CENTRE~
IN THE DISTRICT

problem threatened to assume big
proportions; particularly because
ADT-27 germinates quickly.

I t is to meet this challenge that
the Food Corporation of. India
has set up 30 mechanical drying
centres in Thanjavur district.



PROBLEM OF PLENTY

DRYERS-FCI'S ANSWER TO

MECHANICAL dryers remove mois-
ture from p~ddy by blowing

heated air through a constantly
moving mass of grain as it descends
through large columnar vessels.
Paddy is fed in at the top and
flows through, its rate of descent
being regulated mechanically.
Air, which had been heated in a

heat exchanger where oil is burnt,
is sent in by blower fans and goes
through paddy as it descends. The
flow of air is at right angles to the
flow of paddy.
The process is so contrived that

a uniform moisture level is obtained
in the paddy that is dried. This
improves the quality of the grain
for milling and storage. Moisture
content is reduced from about
22-24 per cent to 14 per cent in
three stages.

Tradition
The traditional drying is in two

stages. First the harvest is put off
so that paddy, after maturing, may
shed some of its moisture. Then,
after the staggered harvest, there is
drying in the sun.
At both the stages, there is an

inevitable loss. As paddy waits to
be harvested, some loss cannot be
avoided from shattering. Later, in

A DRYING CENTRE
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Meeting the

Challenge of

Abundance

the sun, the grain is prey to the
bird and the rodent. Further, there
is "sun checking", whereby the
"fracture points" in the kernel
break during milling. And, there
is always the threat of the paddy in
the open being exposed to rain.
The loss from all these factors

is often as high as fifteen per cent.

The "New" Scores
over the "Old"
Here, at least, the "new" method

wins hands down. With the advent
of t he mechanical dryer, there is
no longer the need to keep the
paddy waiting to be harvested.
Neither sun nor rain, neither bird
nor rodent, need come between
man and his harvest. What he
.sows, he reaps, and what he reaps
he earns in full measure." Nation-
ally, there is at once a sizable addi-
tion to stocks with the same
harvest.
Again, as has happened in

Thanjavur, a sudden spurt. in pro-
duction, without a matching incre-
ase in milling capacity, puts the
farmer in a dilemma. What should
he do with the clouds hovering
across the skies and his paddy
threatening to '~sprout"? Without
the dryer, he might have been
compelled to sell for whatever he
could get quickly.
The Food Corporation has a

duty to support the farmer, but it
could not well have afforded to buy
the paddy at a support price- and
lose in storing. Something had to
be done and the dryer was the
answer.
The FCr'S thirty dryers installed

in Thanjavur district will each have
a capacity to dry 160 tonnes a day.
This is just the beginning of the
Corporation's programme to be
prepared-not for shortage but for
PLENTY.



FAILURE NOW WILL-
BE MAN'S, NOT GOD'S

RURAL OLIGARCHY SHOULD
MEET SOCIAL OBLIGATIONS

M. SUNDER RAJAN
News Editor, All India Radio.

DESPITE a b~mper Kharif crop in
the offing, the food problem

remains. The main strategy of
procuring seven million tonnes is in
jeopardy. Hopes of building a
buffer stock of two to three million
tonnes have receded. The cause
is man-made. The result can well
be a hyper-inflation.

The basic issue is the procure~
ment prices. The Centre has an-
nounced - prices 20 to 30% higher
than those recommended by the
Agricultural Prices Commission.
The Commission had built up a
good case for pegging the prices at
last year's level fixed at the end of
two years of drought conditions.
The Centre has, however, decided
to raise the limit in the name of a
compromise between the needs of
the producers and those of the
consumers. The higher prices
announced by the Centre have not
satisfied some states, some of
whom are the major suppliers to
the Central pool.

CHAIN REACTION
What would be the effect on the

economy if the increase demanded
is granted? First, even if the in-
crease is only 25%, the issue price
is bound to be very much more, as
the subsidy on imported food will
not be there next year. This will
start a chain . .reaction of higher
prices. It will, in short, amoulit
to deficit financing to the tune of
some hundreds of crores, which we

are'all determined to avoid. Secon-
dly, the States will have to subsi-
dise the grain, now priced more,
.for the consumer. Who will bear
the additional expenditure? The
Centre would rightly refuse to
countenance any such demand,
since it was the States which had
insisted on higher procurement
prices. The result would be a fur-
ther inroad into the already un-
satisfactory coffers of the States,
with all the lag in development it
implies.

There are other sound reasons
why a further increase should not
have been granted. There is no
guarantee that the higher price will
be passed on to the small farmer.
Except under monopoly purchase
straight from the grower, the
chances of the rural tycoons such
as big millers and traders, eating

away the public money, in the
name of incentives to the farmer,
are too real to be ignored. Nor
can it be argued that higher prices
are needed to prevent hoarders
from cornering the stocks at a
lower price. This cannot be true
in a time of bumper harvests, and
in the light of reasonably high
prices already announced. Since
the hoarder will not compete with
higher offers, there is little reason
to increase these prices.

WINDFALL

The raison d'etre for another
spurt is just not there in the rural
areas. The favourable monsoon
has played the crucial role and
hence the profits have an element

of windfall. Despite the increasing
concentration of wealth in rural
areas, little, if any, effort is made
to disperse it or mop it off for the
state. In the name of food self-
sufficiency, some States have even
withdrawn betterment levies in
areas which benefit at the cost of
so many others. The high-yielding
varieties have begun to change the
small-holders' position. Some of
them do not cultivate even sugar-
cane, which has lost its sweetness of
a high price for them. The ability
to hoard has gone up. While it is
a fact that the modern inputs in a
farm cost a lot and the risk invol-
ved should be covered, there is no
case for immunising the meagrely-
taxed rural oligarchy-from larger
social obligations. Indeed, the
Vankatappiah Commitee had sug-
gested a minimum graded. levy,
which implies that some 'stocks
could be procured below the market
prices ..

But what is the posion today?
Andhra Pradesh wants extra bonus
for its supplies to the Central pool.
_Even deficit states like West Bengal
and Kerala desire higher prices.
Sorn'e States have no,t allowed the
Food Corporation to function in the
way it is supposed t<;>operate.

Despite all this, the hope of
building a buffer stock persists. But
the suggestion of removing zonal
restrictions on the movement of
grain has cast a spell of gloom. The
Chief Ministers are reported to
have declined to hold themselves
responsible for procurement if the
single-State zones are altered. The
rationale of the zones in a period
of overall scarcity and in a country
of uneven spread of effective
demad was tragically illustrated in
Haryana recently. The moment it
was hinted that export of coarse
grains might be allowed, the prices
increased sharply, only to come
down as quickly when such purpose
was denied.

Once the zonal restrictions are
honoured, the problem of procure-
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FOOD CORPORATION
Has Come To Stay

THE RISING GRAPH
The sales turn-over of the

Food Corporation of India was
Rs. 130.67 crore in 1965-66.
In 1966-67, this would very
probably be over Rs. 242
crore.

During 1966-67 the Cor- ,.
poration earned foreign ex-
change by exporting'. wheat
bran through the S.T.C.

In 1967-68, the FCI's sales
turn-over is likely to reach
Rs. 350 crore.

Organisations similar to the
FCI exist in Australia (the Wheat
Board), Canada (The Board of
Grain Commissioners) and the
U.S.A. (the Commodity Credit
Corporation). In Japan the far-
mers have an obligation to sell
rice to Government which bas also
control over marketing, though
voluntary. sales by producers and
the autonomy of private collecting
agents is encouraged. Agricultural
co-operatives constitute nearly 90
per cent of the designated collecting
agencies. In Ceylon, the Food
and Agriculture Ministry buys the
grain through Government commis-
sioned societies and, in the case of
paddy, through the mills also. In
Burma, the marketing of farm pro-
duce, both internally and abroad. is
the monopoly of the Agricultural
Marketing Board.

crore including a foreign exchange
component of about Rs. 75 lakh
which wiII be met by the FAO.
The Corporation has concluded an
agreement with a Japanese firm
(under the yen credit) for the s~p-
ply of five integrated modern. rice
miIIs and basic components for 19
more mills, besides spares 'and.
some farm equipment.
The FCI is implementing a pro-

duction scheme of Bal Ahar, a
balanced food for children. Its
scheme of drying facilities in Than-
. javur is explained elsewhere in this
issue (Page 17).

Parallels Elsewhere

THE Act creating the Food Corpo-
ration of India (FCI) was passed

by Parliament in December 1964.
Following production failure, prices
had gone up and there was need for
urgent action to bring some equity
into the distribution system. Short-
term measures had been tried and
found ineffective. Among them
were the tightening of licensing
control over traders, restrictions on
back advances against foodgrains,
the idea of Grain Marketing Boards,
fixing of maximum wholesale and
retail prices, the ban on forward
trading in a number of commodi-
ties etc. These could not be well
administered; consumers, in a
panic, started hoarding and there
was the inevitable exploitation by
the unscrupulous elements.
It was against this background

that the Chief Ministers, in June
1964, accepted the idea of a food-
grains trading corporation.
• The FCI was set up with an
authorised capital of up to Rs. 100
crore. It started buying early in
1965-66 and up to June this year
had bought 30.48 lakh tonnes. Of
the 70 lakh tonnes procurement
target fixed by the Chief Ministers
recently, the FCI is likely to accgm-
plish between forty and, fifty lakh
tonnes.
Where the FCI functions as an

agent of a State Government, it
buys according to the levy order.
If the levy is on the growers, it
uses collection' agents including
primary co-operatives, district
marketing societies and apex mar-
keting societies. From the miIIers
and crushers, the collection is
direct.
The FCI has now spread its'

work to cover rice,' wheat, coarse
grains, miIIets, pulses, groundnut
and oil, wheat products and blen-
ded flours, seeds and, as an experi-
ment, spices. To popularise high-
yielding varieties of paddy, it
launched pilot projects to provide
inputs in Andhra, Mysore and
Madras agains t delivery of grain
after harvest. It is planning to set
up folir modern rice mills and an-
cillary factories at a cost of Rs. 1.6

TIME IS RUNNING OUT

ment is not one of feasibility or
production but of, willingness of
the government in power and the
efficiency of the administration.
The bogey of the producers' honest
sweat going down the drain no
longer 'holds good. The Food
Corporation, it must be remember-
ed, is also an instrument for,
'Operadon Rescue'. In a closed
market, a bumper harvest is bound
to make, the prices sag. But the
support prices are there and it can-
not be said that those who sell at
that price will lose. The Corpora-
tion has entered the market in
Punjab and Haryana to save the
prices of coarse grains from being
depressed. It has also been decided
not to have two sets of procure-
ment prices, one for the peak post-
harvest period and another for the
lean-days. Thus everyone is assured
of his reward., In spite of all this,
some States appear to be reluctant
to procure the agreed amount, if
higher prices are not granted by the
Centre. Some defeat the purpose
of the Central prices by restricting
their scope in their areas. How
then is the Centre expected to
maintain the flow to deficit States
and help in running the public
distribution system?

Time is running out for the
positioning of the procurement
machinery adequate to cope with
the bumper crop. Transport, hull-
ing, drying and storage are some
of the few facilities which are still
being geared. Ultimately their
magnitude ane! effectiveness depends
on the goals to be achieved. Prof.
D. R. Gadgil, while warning
against further increasing procure-
ment prices, had stressed the need
for vigorous procurement right
away by the beginning of Novem-
ber. But the wrangle on prices
continues unabated. Meanwhile,
a real and immediate danger lurks
around. Hoarders are watching
this wrangle hoping to benefit from
political indecision and farmers'
uncertainty. Something must be
done and done fast, even with a
little firmness and compulsion, if a
start is to be made in price stabilis-
ing and if prosperity is not to beget
poverty.
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FARM REVOLUTION IS ON

part of the crop environment) and
management (precision with which
the. controllable part of crop envi-
ronment is controlled). It is diffi-
cult to disentangle the effect of these
three especially at our present level.
of knowledge.

New hybrids and varieties have
responded to higher levels of ferti-
lisation. But they give more yield
than locals even when there is no
or inadequate fertilisation.

In extension work it has been
found that provision of good drai-
nage makes all the difference in
hybrid maize.

Wheat experiments have shown
that first and last irrigations are
very vital. During 20-30 days of
seeding in wheat, crown-roots and
tiller initiation take place. For
these two activities to take place,
the plant needs moisture in 0-2 cm
~ay.er~f soil. This is achieved by
lfflgatmg at the stage of 20-30
days. Similarly at the time of
grain ripenipg, water is needed.

The new technology of agricul-
ture requires plant protection mea-
sures right from the time of sowing

Left above: A close-up of Jowar CSH-l
Below: A field of IR-8, a dwarf high-yieldino
paddy variety, bred at the International
Rice. Research Institute in the Philippines.

AMBIKA SINGH

which has all India adaptability
and a yield potential of more than
5 tonnes under top management.
In lowar, CSH-l and CSH-2 are
available. They all yield more than
5 tonnes per hectare.

Iu maize there is no such wide
scale adaptability. Therefore, hy-
brids and composites suitable for
different agro-ecological situations
have been evolved. Their names,
areas of adaptation, duration and
yield potentials are given in
Table-I.

Recently the Central Varietal
Release Committee has released
some composites. While in the
case of hybrids fresh seed is needed
each season, farmers'can use their
own seeds for composites. The
details about them are given in
Table-2.

Demonstrations conducted in
1966-67 Kharif and in 1965-66 for'
wheat are summarised in Table-3.

Wide-scale fluctuations in yields
have been noticed in these demons-
trations. Yield differences could
be attributed to weather (uncon-
trollable part of the crop environ-
ment), technology (controllable

TEN- -TONNES A HECTARE
WITHIN SIGHT

Dr Ambika Singh is Crop Production Spe-
cialist in the Directorate of Extension of
the Union Ministry of Food and Agri-
culture.

THE science of farming has, in
recent years, advanced much

faster than the art of farming.

Genetic improvement of crop
plants is the starting point of the
new technology. Large yield in-
creases are the direct result of
better varieties and hybrids. Inte-
ractions of improved varieties with
fertilisers, additional moisture and
other inputs are substantial. Im-
proved varieties are more easily
accepted by farmers than any other
yield-increasing change. Thus,
better varieties clear the way for
other yield increasing practices.

Among the new varieties in
paddy are Taichung Native-I, Tai-
chung-65, IR.8 and Tainan-3.
These have a potential of yielding
more than 6 tonnes per hectare in
about 4 months time during Kharif.
In wheat Sonora-64, Lerma Rojo,
Sarbati Sonora, S-227, Safed Lerma
and Sonalika are available. All of
them are dwarf varieties. They
give yields of more than 6 tonnes
per hectare under good manage-
ment. In Bajra, H.B.l is available
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(seed treatment) through all vulne-
rable stages of the crops.

Research has shown that green
manuring is neither the most pro-
fitable practice nor is capable of
increasing the organic matter con-
tent of soil in which wheat and
sugarcane are grown in northern
India. Long:-term data from Pusa
(1908-63) have shown that purely
inorganic but balanced fertilisation
of crops is conducive to higher
yields and maintenance of soil
fertility. Green manuring does not
seem to have much value in raising
the organic matter content of soil
to a high level in sub-tropical cli-
mate. Long term experiments have
shown that, apart from its nutrient
effect, organic manures do not have
much of cumulative effect. .

As a corollary of this concep-
tual change and as a result of the

Kalyan Sona. Left: A high-yielding Baira

Table I

Name of hybrid Areafor which suited Duration Yield poten-
in days tial in quin-

tals per h.a.
Ganga-101 Northern plains 95-100 45 to 60
Ganga-3 Northern plains 85-90 50 to 65
Ganga Safed-2 Northern plains
Ranjit Southern Rajasthan. Gujarat and

Maharashtra roO-105 50 to 65
Deccan Penninsular India 105-110 50 to 65
Himalayan-123 Himalayan hills JlO-120 651075
Hi-Starch All maize areas 100-110 50 to 70

planned in such a way that they
will not only indicate the yield
possibility of one crop but of a num-
ber of crops in a year where more
than 10 tonnes of grain per hectare
can be produced. A few years
back no one could have thought of
such phenomenally high yields.

Adaptive research-research to
fit known improved techniques and

material to diverse conditions-is
alrelldy in progress. This coupled
with background investigations and
investigations to improve under-
standing of physical and biological
interactions in environment so
as to permit the evolution of
effective inputs will certainly trans-
form our agriculture. The time is
not far aff.

50-60

50-60
45-50

Range kglha.

3053-10789
0280-6700
0200-5500
1160-7420
2028-6800

100-110

90 -100
95-100

100-110
110-120

Mean yield
kg/ha.

5804
32:33
2373
4325
4391

Tilble 3
No. of
demonst rations

66
91
33
47
24

Northern plains
Himalayan hills
Punjab, Haryana and Western U.P.
Punjab, Haryana, Western U.P. and
Rajasthan
Delhi, Gujarat, Punjab, Haryana,
U .P. and Rajasthan
Eastern U,P., West Bengal and Orissa

Paddy (T.N. 1)
Hybrid Bajra
Hybrid Jowar
Hybrid Maize
Draft wheat

Vikram

Table II -Composites of Maize Recommended for Different Zones
Name of composite Areafor which suited Duration Yield poten-
variety in days tial in quin-

tals per hec.
45-60
50-80

Crop

Kisan

Jawahar
Amber
Vijay
Sona

availability of shorter duration
varieties, multiple cropping has
become not only feasible but bene-
ficial. .Rotations involving three or
four crops per year are being evol-
ved, perfected and popularised on
land where the farmer has sufficient"
water at his will. When multiple
cropping is adopted on a large
scale, many soil management prob-
lems are likely to come up. For
their solution, integrated research
done by plant breeders, plant phy-
siologists, soil scientists, meteoro-
logical physicists and agricultural
engineers will be an absolute neces-
sity. From this year onward
national demonstrations have been
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'.

breaking new ground .••
Dunlop is at the root
of this modern agriculture

gradually give way to the
new, mechanised and
scientific farming
helps the Indian farmer
to cover much mOreground
and produce a greater
yield per acre than was
possible before.

In this drive for more food-
grains and other crops, Dunlop
is helping in a fundamental
way-with tractor tyres for better,
faster ploughing, with Transmission
and Vee belts for lift irrigation and agrc-.
industries. And Dunlop also pioneered
the manufacture of pneumatic tyres for
bullock carts which greatly improves t;'.
efficiency of these vehicles-a fact of vital
importance since bullock carts play such'an
important role in the country's transport ,~stem.

~ DUN&OP INDIA '
. . -keeping pa~e with India's Farm Modernisation
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IS GUJARAT'SBAJRA
"PROGRAMME AMBITIOUS ?

125.90
81.84
40.00
40.00
40.00
326.84

6.00
0.90
0.50
7.40

All-India

1970-71

Guj.

6.00
32.00
3.00
'41.00

0.50
0.38
0.50
1.38

Target of additional
production

(1) (2)
(Lakh tonnes)

25.00
5.13
5.17
5.29
8.59
49.18

30.00
4.50
2.00
36.50

(2)
(Lakh acres)

1966-67
(Kharif)

Guj. All-India

0.10
1.00
0.15
1.25

tonnes during 1961-66) would
have to be stepped up at an average
annual rate of 20 per 'cent in the
next five years to meet the projec-
ted needs 'of the, State. It is in this
context that the introduction of the
HYV 'Programme has offered a
challenge to the farmers of Gujarat.

According to its' Fourth Plan
targets, Gujarat hopes by 1970-71
to push up its foodgrains output by
12.66 lakh tonnes. This increase
will be shared by paddy 1.321akh
tonnes, wheat 1.62 lakh tonnes,
Jowar 1.70 lakh tonnes, Bajra.6.77
lakh tonnes, maize 1.07 lakh tonnes
and others. 0.181akh 'fonnes.

Seventy per cent of this increas-
ed output is expected to come from
hybrid varieties of Bajra, ,Jowar
and Maize For hybrid Bajra alone,
the target of increased production
.is 6.50 1akh tonnes.

(1)

Actual area
cultivated
1965-66

(1)

TABLE ~
Yardstick for additional .Area targetted

production
(2)

(Tonne/acre)

TABLE 1 : Targets of Area under High Yielding Varieties

(Area in lakhacres)
Targets of coverage

This, in turn, was due to the low
yield rates of Bajra and Jowar. The
net incomes per acre would be
higher with cotton and groundnut.
This substitution of foodgrains by
cash crops further increased the
food deficit in Gujarat to about
12 lakh tonnes. This deficit repre-
sents almost 50 per cent of the
total foodgrains production in the
State. '

Assuming that the area under
foodgrains would not go down fur-
ther, the 1961-66 average 'yield of
.488 Ibs. per acre would have to be
more than doubled at tile end of
Fourth Plan so as to bridge the gap
between supply and demand. The
requirement of foodgrains in 1970-
71 will not be' less than 51 lakh
tOlines for an estimated population
of 264 lakhs. ' The present level of
food grains produciion (25 lakh

Crop Guj. All-India

Paddy. 12.53 864.86
Wheat 13.24 316.29
Jowar 32.65 425.02
Bajra 36.61 281.70
Maize 5.59 116.14

Total": 100.72 2004.01

Crop

Bajra 0.25 0.20 2.00
, Jowar 0.25 0.20 1.50
Maize 0.50 0.25 1.00

ThW: ~~
I-Irrigated areas. 2-Unirrigated areas.

D. A. PATEL

Area under the crop (lakh acres)
Period Bajra Jowar Maize
1951-56 51.8 38.5 4.9
1956-61 38.4 34.2 4.9
1961-66 ' 33.4 32.9 5.9

It would be clear from the
above that the area under Bajra and
Jowar decreased substantially while
it increased marginally under
maize in the last fifteen years. This
is because Bajra and Jowar were
replaced in many places by cash
~rops like cotton and ground nut.

. ..•.

Indian Institute of Management, Ahmedabad

THE High Yielding Variety (HYV)"
Programme was implemented

in Kharif 1966 in all t he States. In
its broad essentials. the strategy
envisages intensive cultivation with
improved seeds in selected patches
where irrigation is assured, and
with sufficient inputs of fertilisers
and pesticides To enable farmers
to use increased inputs required
for growing high yielding varieties,
they were guaranteed adequate
credit. . .

A target of 49 lakh acres of area
was first fixed for different high
yielding v~rieties of ~ereals dur~ng
Kharif 1966__67. The targets fixed
for each variety for Kharif 1966-:.67
and 1970-71 are given. below' in
Table 1 for Gujarat and All India.

In Gujarat' State, the HYV
Programme was :launched for the
. hybrid varieties of ' Bajra,' Iowar
and maize in all the districts. These
are mainly rainfed ( Kharif) crops
and are grown on about 751akh
acres. The trend in :the cultivated
area under these three crops'during
last three Plan periods is given
below:
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In fixing these estimates of
additional production composite
yardsticks for all inputs have been
employed. Separate calculations
have, of 'course, been made for
irrigated and tinirrigated areas
under Bajra, Jowar and maize. The
yardsticks and the estimates of
additional production for hybrid
varieties of Bajra, Jowar and maize
are given in Table 2.

Before releasing the hybrid
variety of Bajra (HB-115), the
millet specialist, who had evolved.
this variety, conducted some trials
in different districts of Gujarat.
The results were promising. How-
ever, no official statistics on average
yield per acre of hybrid Bajra
grown by farmers, after releasing
the variety under HYV programme,
were collected. These statistics
are essential in ordcr to estimate
the yield variations and the average
level of yield. That is the only
way of assessing the yardsticks
used in framing the estimates of
additional production.

In 1965-66, the average per
acre yield of local Bajra in Gujanit
was 191 kg. If this can be stepped
up by a. minimum of 200 kg. the
average yield to be achieved by
1970-71 would be 391 kg. per acre.
This yield rate would certainly be'
within the reach of farmers and,
therefore, the estimate of 6.50 lakh
tonnes of additional. production
for hybrid Bajra might be regarded
as conservative, since some 32 lakh
acres of additional area is proposed
to be brought under hybrid Bajra.

There is, however, the question
whether all the farmers'would take
to this hybrid variety, whether they
would cover all their land with
this, and further whether they
could do so within five years. Not
'all the high yielding devices are
readily accepted by all the farmers,
as was the initial experience with
fertilisers. ,

In the United States a study of
response to hybrid seed corn in
Iowa indicated that it took 13 years
to persuade almost all the farmers
to adopt the new variety. It took
six years for the first 6 per cent to
adopt it, while over 80 per cent
adopted it in the next six years.
One cannot assert that Indian
experience would be better. Fur-
ther, 'the production and supply of
pure hybrid Bajra .seed to farmers
in every season is a tremendous

task and it calls for very efficient
management in production and
marketing.

Optimistic Estimate
In the light of the first year's

experience, the target of 32lakh
acres of new areas to be brought
under hybrid Bajra by -1970-71
would appear to be optimistic.
During Kharif 1966, the target of
area coverage under hybrid. Bajra
was 1.50 lakh acres, while the act-
,ual coverage was 36,700 acres only.
The target was not achieved due to
inadequate supply of hybrid seed.

- In summer 1967, though sufficient
quantity of seed was available, the
actual coverage was hardly 32.000
acres as against the target of
60,000 acres. In view of this, the
State had to reduce original target
of 5.39 lakh acres for 1967-68 (both
Kharif and summer) to 3.70
lakh acres (Kharif 2.70 and summer
1.00). It was rcported that for
Kharif 1967, the State had again
raised the target to 4 lakh acres in
view of the availability. of about
seven lakh kgs. of seed. However;
latest official reports indicate that
the area brought under hybrid Bajra
is hardly 21akh acres.

According to revised targets
(which do not affect the 1970-71
figure of 32lakh acres) it is hoped
that the area under hybrid Bajra
would go up by 10.2 lakh acres in
1968-69 alone. This is a challeng-
ing task. One wonders whether
the implications of ambitious area
planning in terms of production
and storage of seed, supply and
proper use of fertilisers, arrange-
ments for credit etc. have been
sufficiently understood.

It is said that the Gujarat far-
mer has a commercial approach to
farming and since hybrid Bajra has
a 'high yield potential, there is
every possibility of not only his
taking to it but also of his bringing
some of his cash crop area under
hybrid Bajra. This' hypothe'sis
might work out over a long period
if the price continued to be very
much in favour of Hajra. But over
a short period, the assumptions
might prove false, particularly
because the farmer is slow in accep-
ting technological changes in agri-
culture. In the case of Bajra the
Gujarat farmer has been growing
the local variety for several years
and has known it very well. He is
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familiar with what it needs in terms
of quality of fodder, pest resistance
devices, water etc. The specific
requirements of hybrid Bajra such
as purity and price of seed, cultu-
ral and manurial practices, amount
of water etc. are as yet unknown to
the farmer. He may, therefore, not
take to the new variety as fast as
is now envisaged. Besides, one bad
impression-and this may be caused
by one of many factors arising dur-
ing the experimental stage-may
quite lead the farmer to give up the
,experiment.

There are other factors too, like
initial costs, and fertiliser and
water needs. In view of all this
the 32 lakh acre target seems rather
ambitious. '

HELP
FLOOD VICTIMS

"An almost superhuman national
effort during the last two years has
enabled us to meet the challenge
posed by unprecedented drought.
Now we have severe floods ravaging
many parts of the country rendering
large numbers of' our fellow citizens
homeless and destitute. They need
immediate help and relief. I appeal .
to you to donate generously to the
Prime Minister's National Relief Fund
so that much needed help can reach
the men, women and children who
are in distress."

-INIJIRA GANDHI

Contribute Generously to
Prime Minister's National Relief Fund

Contribution may be sent

To The Secretary
Prime Minister's National

Relief Fund
Prime Minister's Secretariat

New Delhi

davp-67/F4



On a Sunday evening while waiting
for a bus two policemen brought
to the bus stand a well-clad
gen tleman, apparently educated,

.-in chains. I asked one of the
policemen who the gentleman
was.

. The policeman replied "He is
no gentleman, he is a bluffer.
In today's market this man posed
himself as an inspector of weights
and measures, extracted money
from villagers as fines for not
using metric weights. One of the
villagers got suspicious and
informed us. That is how we got
him".

I was a villager. I was trained as
a tanner at a Government centre
for leather making. I belong to
a poor but respectable caste
Hindu family. Many of our
villagers sneered at me when they.
knew that I was working as a tan-
ner at the centre. My community
boycotted me when J argued, in
the name of Gandhiji, that no
work was low if it served the
society. But they called me a
cobbler and treated me as an
untouchable.

After the training, I started a tan-
ning training centre in my village
with assistance from the Govern-
ment. I also set up a workshop
for making shoes and other
leather goods. Soon my earnings
improved and I became a 'big
man'.

Now I own a car. a lorry and a big
building. In recruitment to the
training centre and the workshop,
I give preference to persons from
my village, irrespective of their
caste and creed. Many young
people take advantage of this
facility inspite of opposition from
their parents and other relations.
Many villagers who once hated
me now come to me for dona-
tions and other charity. I help
them all as far as I can.

Gauhati Bhagirath Rabha

"THIS
INDIA

Soon after the harvest, Government
had collected the levy from
paddy cultivators. Some big.
cultivators, however, managed !o
hoard large quantities of paddy
for selling- in the black market
during lean months. One day a
big paddy cultivator, who had
hoarded about 200 Paras of

paddy, was frantically trying to
sell it. A well-known black mar-
keteer came to him and. agreed
to buy the entire stock at Rs.
2000/-. They wanted to wait for
darkness to set in to complete the
transaction. The black-marketeer
gave him Rs. 200/- as advance
and went away. At about
10 P.M. that night he came back
in a lorry. He gave the balance
of Rs. 1800/- to the seller and
left the place with the paddy.

Next morning the happy cultivator
went to deposit the money in
the bank. As soon as the
cashier received the 18 hundred
rupee notes', he became angry
and shouted, "Where did you
get these counterfeit notes? Are
you trying to cheat the bank ?"

Manisseri S.V. Vijayan

I was travelling from Dhond to
Sholapur by the Madras Mail.
The compartment was overcrow-
ded and I could only stand on
one leg with the suitcase on my
shoulder. A ticket-checker got
in at a station and found out
seven ticketless passengers. Six
of them were poor people. The
seventh one was an educated
young man wearing a Gandhi
cap.

At Kurduwadi, the ticket-checker
got down taking the Gandhi-
capped young man with him.
While he was passing by me, I
asked the ticket collector why he
was not taking the remaining
ticketless passengers, and why he
was particularly taking the young-
man with him. He frankly. told
me that on August IS, when the
Government was releasing some
prisoners, he did not want the
dubious credit of putting some
destitutes in prison. He was
particular about the youngman
because he was educated, he had
the means to pay the fares
but was avoiding it, and while
cheating the nation he was wear-
ing the Gandhi cap.

Dhulia S. R. Hawaldar

Asok SomChandernagore (W.B.)
f

YOJANA invites contribu-
-tlons to this feature from
its readers all over the
country. Each anecdote must
be true to life, of less than
two hundred words, capturing
something significant of India's
rich and varied life. Each
published anecdote will be paid
for.

Whenever Parbati, our washer-
woman, would come to our house
my mother would enq uire about
her family. The washer-woman
revealed that one of her daughters-
in-law had been staying with her
parents for a pretty long time.
My mother asked her why she did
not bring her back. She answered'
that she wanted her son to marry
again. To my mother's repri-
mand the answer . was, "Her
parents are demanding three
hundred rupees beFore they return
her. Now, why should I spend
three hundred rupees for an old
daughter-in-law, when I can get a
new one by spending the same
amount ?"

Upendra Nath KonwarBarbaruah
(Assam)
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Who sell to ~ver 6 Iakh shops
every wee~? ..

282M' u

Brooke Bond!
Brooke Bond,sold to 6 lakh shops last week and will
be selling to 6 lakh shops every week-covering
every" important shop in India.
Brooke Bim'd make so m~ny calls in order to serve
such a vast sales area-~tretching from Jorhat to
Junagadh, Kashmir to Kanyakumari.

Brooke Bond also mak; so many calls because they
supply only fresh tea and coffee and a good way to
ensure this is to sell .them directly to dealers and
tea shops once a week. In order to do so, Brooke
Bond, combine organisation skill, careful planning
and a high degree of individual effort.
Result: the finest distribution system in the country.

The strategic location if Brooke Bond's 6 factories enables
speedy delivery to sales points-and so ensures an dfective
distribution if Jresb,stocks everywhere ih lndia~

hand vans, bullock carts and even camels
week:'says aBrooke Bond SalesManager.
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QUOTATION BOX
DEVELOPMENT

DIARY

I was recently asked by some
French institutions to give a series
of lectures on Indian literature.
After one lecture in Paris, in which
I tried to give the audience a very
general idea of contemporary Indian
literature, a French boy-hardly 18
and, as I later learnt, a grandson of
a Nobel Laureate in Physics-asked
politely : "Do you believe that a
country which cannot produce its
grain and must depend for its food
on foreign nations can produce any-
thing worthwhile in the world of
ideas?"

-Mr. Lokenath Bhattacharya in
"The Statesman'"

Its (Hindi's) very poverty of lite-
rature makes it easy to learn, and
even the proud Tamils have ungrud-
gingly absorbed into their language
Hindi's rich vocabulary of abuse.

-Mr. K.R. Sundar Rajan in
"New Statesmen"

Some people thought our little
Maharaja was out of tune with the
new age and should be sacked. My
colleagues and I insisted he should
stay. After all, the little fellow had
served us well and had no privy purse
to fall back on.

Mr. J.R.D. Tata

Entry by the "backdoor" into
the chamber of any Minister in the
Madras Secretariat has now become
an established practice.

From "The Hindu" Staff
Reporter's Diary

Doctors in India are like politici-
ans. Both are ignorant.

-The late Dr Lahia

Written by men, anti-abortion
laws cannot quell the desperation of
women for whom a particular preg-
nancy is a hateful foreign object.
At their time of despair, women
agree with Author Marya Mannes,
who reviles such laws as the work of
"the inseminators, not the bearers."

-From "Time"

Khrushchev's reaction to the
Lazarus of Epstein when he visited
New College chapel in 1954 was not
so much ideological as common.
It caused Epstein to telegraph to the
warden: "Tell your guest to keep
off art criticism, which he does not
'understand, and stick to his own
business, which is murder." .

-From "The Statesman" Editorial

If there was any folly committed
by the scientists it was the discovery
of atom.

-"The Radical Humanist'

Commas as well as decimal
points are used today in, giving
figures, and much confusion results
from the comma looking like a deci7
mal point, and vice versa.

-C.R. in "Swarajya"

In Britain, as is well known, a
gentleman never "runs" for Parlia-
ment-he "stands"

-Mr. Karl Mayer in a letter to
"International Herald Tribune"

'At Dak TO... an entire South
Vietnamese regiment has taken
itself out of action in order to con-
centrate upon supplying the 173rd
U.S. Airborne Brigade base with
beer, prostitutes and laundry
service.

-"Newsweek"

The Railway Minister, Mr C.M.
Poonacha, was asked' by a pressman
whether he had missed any train.

"Not after' I became Minister"
he replied. "Earlier I have missed
even main trains".

-A PTl report

LOOKING BACK
YOJANA November 3, 1957

It has been estimated, that to
carry the normal feeder traffic (i.e.
traffic from farms and factories to
railway stations and ports, from
there to godowns and from gOQowns
to shops and consumers) generated
by the Second Five Year Plan, a
minimum of 2 lakhs of additional
trucks (31 lakhs, including replace-
ment) may be required by the end
of the Second Five Year Plan.

We have now an automobile
industry in the country wit1;la pro-
duction capacity of about 50,000
vehicles per annum. It provides
employment for about 10,000 per-
sons. With schemes of expansion
which are on hand, this capacity
can be raised to about 57,000 vehi-
cles per annum by 1960-61 which
is the target for this industry. Of
these, 40,000 are to be trucks-the
most important vehicle both for
passengers and goods .

The extent to which travelling
habit has developed in our country
can be seen from the fact that while
in 1931-32only about 3,900 persons
per million of our population travel-
led by rail, the number in 1955-56
was about 9,100 i.e. nearly 2-1/2
times.
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OCTOBER 5 TO OCTOBER 18, 1967

October 8
The Gujarat Oil Refinery begins supply

of the gas produced in Gujarat oil fields
for domestic use. 1,400 gas cylinders are
being released to the market.

October 9
The Union Government sanctions one

crore rupees as loan to the Government of
Andhra Pradesh for meeting expenditure
on the Nagarjunasagar Project in the cur-
rent year, bringing the total amou.nt of
loan sanctioned for the Project since 1955.
56 to Rs. 1,34,16,40,399.

An aero-engine installation and remo-
val stand, manufactured by a Poona firm,
is formally handed over to Air-India at the
Santa Cruz Airport at Bombay. It Icost
only a third of an imported engine.

\

October 11
An agreement is signed in New Delhi

between the State Trading Corporation and
a Czechoslovak firm. under which India
will import 2,000 tractors from Czechoslo-
vakia. The tractors will be sold through
public sector organisations like Agro-
industrial Corporation, in Punjab, Haryana
Uttar Pradesh and Bihar.

A permanent laboratory of the Psycho-
Technical Cell of the Railways is opened
in New Delhi.

The satellite communications research
and training centre set up at Ahmedabad
is commissioned. It is designed to equip
India as a vital relay station between
Europe and the Far East in the worldwide
satellite communications system, and as a
source of information on tropical condi-
tions.

October 13
An agreement is signed in New Delhi

between the Industrial Export, a Rumanian
Government Agency, and the Government
of India for the setting up of the proposed
oil refinery at Haldia. Rumania will
supply plant, equipment and technical
services for the manufacture of fuel oil,
bitumen and lubricating oils. Two
agreements have already been signed with
French agencies who are also collaborating
in the project. The refinery will have an
annual capacity of 2.5 million tonnes. It
will be set up by the Indian Oil Corpora-
tion at a cost of Rs. 46 crore.

October 16
The foundation stone of the Hyderabad-

Poona micro-wave system is laid in
Hyderabad. The project is estimated to

cost Rs. 1.31 crore.



THE CATERPILLAR DEALERS'
CUSTOM TRACK SERVICE

The Indian Caterpillar Dealers' Custom Track Service is.a field inspection programme
carried out by a crew of specialists. These specialists have years of experience
in the maintenance, repait and reconditioning of crawler undercarriage. They
inspect, analyse and work out detailed recommendations for undercarriage conser-
vation programme that matches your job conditions. operating methods, maintenance
schedule and future plans to reduce machine downtime. Their periodic field
inspection will detect minor troubles before they become major and expensive.
will recommend when servicing is needed. will see that economical rebuilding
, limits are not exceeded. -
Why nbt take full advantage of our Custom Track Service today 7
We protect your equipment investment-depend on our specialised service.

CATERPILLAII

LARSEN & TOU8RO I
LIMITED ,

B9mbay • Madras

TRACTORS (INDIA)
LIMITED

Calcutta • lucknow

WILLCOX BUCKWELL
INDIA LIMITED
Defhi.Chandigarh

TRACTOR & EQUIPMENT
CORPORATIOII LIMITED

New Delhi
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.DARJEELING PROJECT
RURAL INDUSTRY

The project is spr~ad .ov~r 638 sq. !UiIes coverin~ fiv~ C.D. Blocks and a population
of.2.6 lakh •. A part of It lIes m the plaiDs, the rest ~nhilly region. It gets very heavy
ramfall durmg monsoons. About 30 percent of the area is covered with forests while
another 32.5 percent is under cultivation. .

At the time of the inception of the project there was no large scale unit and only
268 small units carrying on 28 types of industrial activities. '

At present there are 402 units with 40 types of industrial activities. Of these
80 are i!l ju!e weaving, 4~ in .dairy fa.rming, 32 in tailoring,.28 in piggery, 24 in carpen:
try, 24 In pme apple cultivation, 16 m handloom weaving and 10 in poultry farming.
Their total investment is estimated at 4.45 lakh with gross production at Rs. 7.62 lakh.
They provide full-time and part-time employment to 761 persons. .

After coming into being of the project, 135 new units have been established (81
with the project help) with an estimated additional investment of Rs.2.78 lakh and
gross production of Rs. 2.48 lakh. They have generated additional full-time and part- .

.time employment for nearly 3,00persons.
A, YOJANA SUPPLEMENT

BEAUTIFUL BUT BACKWARD AREA
. .

AWAKENS TO NEW,LIFE
DA~JEELING Rural Industries Pro-

'Ject located on the sQuthern
slopes of Singalila range of the
Himalayas with altitude varying
from 900 ft to 11,000 ft above sea-
level, has many scenic attractions
and tourist resorts. Covering five
Community Development Blocks,
namely, Darjeeling-Pulbazar, Kali-
mpong 1 and II, Siliguri-Naxalbari
and Kharibari-Phansideva. with an
area of 638 sq. miles and a popu-
lation of 2.60 lakh, the Project is
sufficiently rich in natural resour-
ces but poor in skills and entre-
preneurship. Except in the last
two mentioned blocks which lie at
the foot-hills, there has not been
much of industrial activity. For
miles and miles around Siliguri and
on the slopes towards Darjeeling,
one comes across a bottle green
carpet of tea-bushes, well pruned
and flat-topped, which have made
Darjeeling famous all over the
tea-drinking world. Nearly 11 per
cent of the total area is under big
and small tea estates which employ
hundreds of men and women as
labourers. Among the food crops
paddy takes the pride of place
accounting for more"than 50 percent
of the total cultivated area. Nearly
one third of the total project area
is covered with forests yielding
timber, charcoal, fodder, bamboo
and medicinal herbs. The cash
crops include jute, ginger, carda-
mom major and oranges. The Pro-

Supplement -28

Text and Photographs by
J. L. SAAZ

ject area sends out tea, jute, forest
products and hides and skins while
it brings in food-grains and textiles,
the value of exports being more
than the value of imports. Except
for a few.towns of tourist attraction
which are well connected and elec-
trified, outlying areas have all the

. attributes of a backward hill eco-
norny---=inaccessibility and isola-
tion, lack of capital and skills, and
inadequate development of infra-
structure such as electricity.. roads
and banking facilities. Spread of
education and building of roads
have of late begun t9 break the
barriers of isolation.

SKILLS IMPROVE
Against this backgro'und, the

project has made considerable head-
way in imparting new skills or im-
proving the existing ones in tile and
brick making, wool-kniting, carpen-
try and basketry as also in allied agri-
cultural activities such as sericulture,
bee-keeping and floriculture. For
most of these activities the project
has started training centres' at vari-
0us suitable places, trained a num-
ber of men and women in various
skills arid trades, and in most cases
organised them into cooperative
societies, allowing them the use of

YOJANA October 29, 1967 Page 29

sheds and machinery of the train-
ing centres and the benefit of the
guidance of their erstwhile trainers.

WAGE LEVEL GOES UP
A tile making-cum-training

centre was started by the Project
in 1964 at Phansideva, 12
miles from the growi'ng industrial
town of Siliguri. It has so far
trained 51 persons in tile
'making. In 1965" a cooperative
society with 42 members, mostly
ex-trainees was started, for which
the project contributed Rs. 45,000
as capital goods, machinery, subsi-
dy and provision of instructors.
The share capital of the members
came to Rs. 2296. From all acco-
unts the society is doing well; it
showed a profit of more than Rs.
1,000 in 1966-67 by producing tiles
worth Rs. 20,000. Good qua'lity
soil for making the tiles is available
on the banks of the nearby Balasan
river flowing past the Kantivitha
village. Most of the trainees be-
long to the scheduled tribes and
were previouly working as landless
labourers on a pittance of Re. 1 or
Rs. 1.50 a day. Now they earn from
Rs. 2.50 to Rs. 3 a day.

Chuyan Oran, 30, the enthusias-
tic secretary of the cooperative
society, is one of the best tile-makers
here. He was a landless labourer
working on paddy land or tea
gardens, getting Rs. 12.,'a week.-.



MAXIMUM EMPHASIS ON TRAINING PROGRAMMES:
311 TRAINED IN 10TRADES, 282 ADEQUATELY
ABSORBED
After receiving a year's training in
the tile making centre he switched
over to his new profession and with
good results. His two daughters
have since joined him in tile-mak-
ing, each earning Rs. 2.50 a day.
His wife, son and mother are still
working on jute fields, and thus the
income of the family has gone up
atleast by Rs. 4 a day. The mea-
sure of his 'new-found prosperity',
as his instructor jocularly remark-
ed, was reflected by the new tiled
roof over his small house which
previously had a thatched covering.
The demand for tiles is likely to go
up as tiling of the roof does sym-
bolise improvement in status, and
with this the tile-makers are bound
to flourish.

Mr. Sachindra Chakarvarti. 40.
who is a refugee from Pakistan and
has worked as a peon in the indus-
tries office, is now an instructor
in the training centre, getting about
Rs. 120 per month. He had back-
ground in tile-making specially in
the firing of tiles which he had
learnt at his native place in East
Pakistan. He was put as instructor
after a week's training in Tamluk
Project. He would, however, do
much better with some advanced
training.

Supplement-28

MORE WORK

The workers at the brick mak-
ing-cum-production training centre
at Bidhan Nagar, 26 miles from
Siliguri, proudly displayed their
bricks with the 'RIP' mark. In
this centre which was started in
April, 1965 three batches of trainees,
totalling about 60, have already
been trained out of which 55 have
joined the cooperative society for
brick-making. The members con-
tributed a share capital of Rs. 1726,
and during the year 1966-67, the
cooperative showed a profit of Rs ..
3,500.

Sommurmu SanthaI, 55, who
used to work as agricultural labo-
urer for 6 months in a year getting
Rs. 2 to 2.50 daily, is now employ-
ed for 8 months in a year in brick-
making and his average daily earn-
ing has gone up to Rs. 5. Simi-
larly, Dhyano, 22, of village Bidhan
Nagar who received training in
brick-making for one year with a
stipend of Rs. 20 per month, is
now earning Rs. 2.50 to Rs. 3 a
day. Jatru Hemrom, 30, also a
SanthaI with a defective right leg,
appeared to be the happiest of the
lot. He averred that he was now
getting more work in a year and

Some of the tribal
women who have
been trained in
brick-making at the
centre at Bidhan
Nagar.
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better wages with comparativel)
easy work; he moulds bricks which
saves him from running about in
the fields. During peak season the
cooperative employs 100-150 wor.
kers and the place looks like a bee-
hive of human activity.

KNITWEAR SELLS WELL

Training in woollen knitwear
seems to be very popular with the
lower middle-Class women in
Darjeeling and Kalimpong. The
Darjeeling knitting training centre
has a capacity of only 15 for each
session but there were more than
200 applicants. In the first two
sessions 29 women have been
trained in this very useful art while
18 more (including three non-
stipendary trainees) are getting
training in the third session. . All
the 29 trainees have been organised
in a knitting co-operative society
(22 of them are working members
while 7 are sympathisers). The
society with a paid-up share capital
of Rs. 2,060 has been working
since April, 1965 with Mr. K. B.
Tamang, the young and enthusias-
tic economic investigator of the
Project as its honorary secretary.
It produced various artistic and
utility items like cardigans, frocks,
etc., worth about Rs. 55,000 mak-
ing a profit of Rs. 5,000 during the
first two years of its existance. It
was a pleasure to watch the mem-
bers of the society working on
modern art knitters in the Red
Cross premises in the heart of
DarjeeJing. There are 29 machines
in all, 15 of them are individually
owned while 2 have been received
by the society on 50 per cent sub-
sidy from the All-India Handicraft
Board. Inspite of the fact that the
society has been experiencing
shortage of working capital, it
seems to have done well during the
first two years as is evident frolp.
its sales which were of the order of
Rs. 42,000. The products of the
society were observed to be one of
the fast moving items at the co-
operative sales emporium (organi-
sed by the Project) in the main
bazar, where tourists vied with one



(Abov!) Modern art knitters have proved instrumental in giving decent wages'to women.
(Bottom) Brisk activity at the tile making-cum-training centre at Phansideva.

another in purchsing cardigans and
other knitted items. There is, how-
ever, need for expanding sales acti-
vity by seeking outside markets. The
society requires financial assistance
to increase its holding capacity and
stocks of raw materials.

How the wool-knitting activity
has helped the needy women of the
area was evident from a casual talk
with some of the workers of the
society. Mrs. Pampha Pradhan
whose husband is a teacher in the
municipal boys' school, is hand-
somely supplementing the meagre in-
come of her husband. She is earning
Rs. 90-100 a month with the help
of her art knitting machine, where-
as previously she could earn only
Rs. 30 a month through hand-
knitting. She is educated up to
8th class and has a six-year-old son
on whom 'I can bestow better
care so far as his food and school-
ing are concerned due to our in-
creased income," she beamed with
joy as she said these words. Mrs.
Nima Lbamu is another beneficiary
from this training programme. She
belongs to an agricultural family
and daily comes to the centre from
Aloobari basti, a small village two
miles from the city. She has to
support her younger brothers and
sisters and as such the income of
Rs. 100 per mensem from knitting
is most welcome to her family.
Similarly, Mrs. Pushpa Pradhan of
village Suntaley, 6 miles from
Darjeeling, supplements the earn-
ings of her husband who is a 4th
class government servant. in
Darjeeling municipal committee
getting Rs. 100 a month. With

this training their income has
almost doubled and she was happy'
that now they could live better'
with their two sons, eight and six
years of age.

In the wool-knitting training
centre at Kalimpong, 15 trainees
of the first batch have since been
organised into a co-operative
society while the second batch of
15 trainees is undergoing training.
There are 10 knitting machines in
the training centre while 15 are
owned by the cooperative society.
Out of these 15, six were made
available on 100 per cent subsidy,
three on 50' per cent subsidy, two
were purchased by the cooperative
society, while four are individually

owned. Here again, the average
daily income of a member of the
cooperative society comes to Rs. 3
a day which is quite handsome
considering the rate of agricultural
labour and paucity of openings for
women workers.

CREATING NEW SKILLS

In another sphere, namely, that
of carpentry, the project has ren-
dered a yeoman's service in creat-
ing new skills, and thus enabled
the trainees to earn a better living.
In ,the carpentry training centre at
Bijenbari, about 22 miles from
Darjeeling. 42 persons, mostly
agriculturists, have already received
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FLOWERS EARN FOREIGN-
EXCHANGE

Floriculture is a big business
in Kalimpong; there are at least
half-a-dozen 'big nurseries which
produce cut flowers. mostly. for
home market, and seeas and bulbs,
both for home and foreign markets,
valued at over Rs. 2.5 lakh a year.
They are reported to be earning Rs.
one lakh in foreign exchange every
year. The project has helped 10
floricultural units by advancing
loans totalling Rs. 44,000 during
the last three years. It has also
started a training centre for impar-
ting instruction on scientific lines
but the centre has yet to go a long
way in coming up to expectations.
The same is the case with the train-
ing centre in bristle dressing at
Bijenbari which has trained no
fewer than 25 persons, mostly
women, in' bristle dressing by
granting stipends of Rs. 30 per
@onth to each trainee for a year,
but has not succeeded in raising
the earning of ex-trainees, 15 of
whom are members of a coopera-
tive society, above Rs. 1-1.50 a
day, Bristles have a ready export
market and the stuff of this area,
being the best in the country,
fetches better price. Establishment
of eight new }:>ristledressing units
with project assistance is a welcome
development, yet. there is need to
give more thought to fuller exploi-
tation of this local resource by
encouraging. one or two units for
the manufacture of shoe and paint
brushes.

Rs. l2,50o-provided from the nu-
cleus funds.

To help the dairy farmers, the
Project. has constructed ,three dairy

,worksheds in the interior areas
where 150 milkmen (members of
three cooperative societies) avail
themselves of the equipment for
preparing cream, butter and other
milk products, at nominal charges.
Loans totalling Rs. 45,600 have
been advanced to various dairy far-
ming units during 1963-66, 24 of
whom owe their existence to the
project help. Three poultry units-
there are 10 in all-received a loan
assistance of Rs: 3,400 while 18
pine-apple cultivation units-nine
came up through project efforts-
accounted for financial assistance
of Rs. 25,100.

NEW DIRECTIONS
There was no piggery unit in

the area prior to the inception of
the project; noW there are 28 such
units, 20 of which have been estab-
lished with the financial assistance-

tions like sericulture and bee-keep-
ing and certain other' activities
allied to agriculture-dairy farming,
poultry and piggery. Floriculture
in this Project is a class by itself,
earning foreign-exchange and
heightening scenic charms of the
area. ' '

We had our first glimpse of an
extensive sericultural effort in the
lovely ReIling, a peaceful tiny
village straddling acrosj" a narrow
valley at a height of 4000 feet., and
wearing a thin veil of mist at the
time of our visit. ReIling is situa-
ted five tortuous miles up Bijenbari
and provides a refreshing contrast
to it; the latter is located at the
bottom of a deep gorge and presents
a much busier look as the terminal
station of a rope-way' transport
system with Darjeelingat the other
end. There, Mrs. Josodha'Devi
Sharma, supervisor of the agricul-
tural training centre, led us up and
down the stony pathways to half-a-
dozen houses of agricultural fami-
lies who have taken to silk-worm
rearing to supplement their small
incomes. She had already trained
16 persons while 10 more were un-
der training; The ex-trainees were
happy that they were able to have
an additional income ranging froin
a minimum of Rs. 85 to a maxi-
mum of Rs. 300 in a year. In all
28 persons have completed the one-
year training-course in sericulture,
and all of them without exception
have stuck to it. They received a
subsidy of Rs. 100 each. In addi-
tion, 20 families were imparted
instruction in silk-worm rearing at
their places, and they too are
following the profession.

Through the bee-keeping train-
ing centre at Reiling 104 peasants
have received training in this subs-
idiary occupation, while 95 others
are currently under training. Sub-
sidised bee-boxes are distributed
among interested parties and train-
ing is imparted at their door-st~p
by the instructor of the centre.
A farmer with one bee-box can
have an additional income of Rs.
75 a year without much effort or
investment.

Keeping in view the background
and the need of the area much
emphasis has been laid on the
development of subsidiary occupa-

WELCOME SUBSIDIARY
INCOMES

training in three batches while 15
more are undergoing training in
the fourth batch. The trainees are

I taught to handle improved imple-
ments and are imparted training in
making'modern as well as tradi-
tional items of every-day use such
as chairs, tables, cup-boards, doors
and windows, etc. Immediately on
completion of training a carpenter
is able to earn Rs. 4-5 a day and
as he gains experience he can earn
even up to Rs. 10 a day. Most of
the trainees of this centre have
been absorbed in the carpentry
trade; some working in nearby
villages while others have been
engaged on the Chhota Rangeet
Bridge. The centre is maintaining
individual record of each ex-trainee
so as to know of their proper
fixation.

The other carpentry training
centre at Pedovg, about 13 miles
from Kalimpong, is also doing a
good job. Of the 14 who came in
the first batch, 12 passed and 7 of
them are now working as. skilled
carpenters earning Rs. 4-6 daily.
Fourteen more persons are under-
going training in the second batch.
There is good demand in the area
for skilled carpenters for house-
building as well as for furniture
items. and as such the carpentry
training programme is meeting a
felt need thereby. equipping the
trainees with skills to attain a
higher wage level than ordinary
labourers. The saturation point
has not yet been reached here, and
the training course is proposed to
be continued for another one or
two sessions.

Darjeeling Project area abounds
in cane and bamboo, and there is a
bamboo training centre near
Kalimpong where items of every-
day agricultural use such as win~o-
wers and crude baskets are bemg
made. In this . training centre
some improved and sophisticated
bamboo items such as lamp stands,
photo frames, umbrella handles,
flower vases etc., can easily be
introduced so as to cash in on the
tourist traffic in the area.
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VOLTAS LIMITED
Bombay. Calcutta. Madras
New Delhi • Bangalore.lucknow :
Cochin • Nagpur • Ahmedabad
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GISlD
Prepare the Good Earth * GROW MORE FOOD

,* REOLAIM MORE LAND with
INTERNATIONAL TD-'B CRAWLER TRACTOR

Combined with necessary attachments, the hard.
working International TD-9B can do a wide variety
of agricultural and land reclamation jobs. Here are
a few examples:

• Dozing-with Dozer Toolbar Combination Carrier

• Loosening soil and as .} -with Ground
ihtercultivator in early stages Tools such as
of sugar cane crops Chisel Shanks

• Opening ridges-with Middlebuster ..attachment
•. Deep tillage for }. .

loosening up sub-strata -with Sub.Soilers

• Opening extensive trenCheS} . .
& ditches for irrigation drains -with Dltchers

• And many, many, more!
Put ease, speed, efficiency and economy in your
agricultural and land reclamation operations - invest
in IH EQUIPMENT.
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Born to -be free
India's children under seven years of age - hun-
dred and seven million of them - are all born
to be free. Free from hunger and disease. To
them, India owes her best if she expects the best
out of them. She owes them more of the perfect
food. To help India make this food available
to children, the UNICEF aided Hyderabad
Dairy was set up with assistance from the U. K.
Freedom from Hunger Campaign Committee.
Designed to handle 200,000 litres of milk a
day, this Dairy will cater to the twin cities of

Hyderabad and Secunderabad. Part of a large
integrated milk project of Andhra Pradesh, it
will serve a dual purpose. Pasteurised milk will
be available to more people, and the Co-opera-
tive farmer will have a ready market for his
produce throughout the year.
What is L&T's role in this project? L&T manu-
factured ancillary equipment for the Hyderabad
Dairy and carried out the entire mechanical
and electrical installation including insulation,
piping, testing, and commissioning.e- Dairy Division LARSEN & TOUBRO LIMITED P.O. Box 278, Bombay 1.
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