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EDITORIAL

GUIDANCE FOR THE GUIDE

In most universities in India, members of the
faculty can, if they so desire, guide researchers for
the Ph.D. degree if they have Ph.D. degrees
themselves and if there is a doctoral programme.
Professors can also act as guides by virtue of the
positions they hold even if they do not have Ph.D.
degrees. While it is accepted widely that only
those who have been good researchers themselves
can be good guides, it is also true that not all good
researchers make good guides. Moreover, not all
Ph.D. degree holders can claim to have done good
research. Today even school teachers need to
undertake formal training to be good teachers.
Should we then think of training programmes for
potential guides before we allow some researchers
to work under them ?

A proven method of training abroad is through
post doctoral fellowships where fresh Ph.D.s help
senior faculty members who guide doctoral
candidates. This, however, is not the norm in India.

It is well known that good players do not
necessarily make good captains or coaches. lan
Botham, a brilliant English cricketer, was a
miserable failure as a captain. Yet he flourished
under a mediocre cricketer Mike Brearly who
proved to be an outstanding captain. The hockey
wizard Dhyan Chand was unsuccessful when he
tried coaching after his retirement. He was a genius
and his talents were innate. Nobody taught him to
be great and accordingly, he did not know how to
turn a mediocre player into a great player. Similarly,
even a great researcher can be a mediocre guide. A
mediocre researcher, however, can seldom be a
great guide.

If research guides were required to undergo
training, then some of the things they will need to
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understand and appreciate will include the
following :

e The research student is not a slave, not even
an Assistant. He is actually a collaborator who
may well have special skills the guide himself
lacks.

e The scholar is not there to help the guide. He
is there to shape his future and, therefore, his
interests must receive the first priority.

e [t follows that it is unethical to prolong their
search for more publications for the guide even if
the student is a co-author.

e The scholar must not be confined to a narrow
area and must be given a wide horizon to enhance
his growth. This is discussed in more detail later in
this write-up.

e A scholar is always impressed by the
intelligence, experience and reputation of his guide.
Yet his true respect and love would be for one who
is sympathetic, supportive and who is available
when he is needed.

e The guide should not be a task master, he
should command respect rather than fear.

e Guides who give appointments to scholars
once in a while and/or operate through assistants
are at best consultants who get away with something
that is unethical.

e The good guide’s role can never be restricted
to research only and he has to be sensitive to the
scholars emotions and personal problems.

e The scholar needs to be told that once he
accepts a research problem suggested by the guide,
the problem becomes his problem and he must
assume responsibility about how to go about in
studying it with or without the guide’s help. The
student must learn to think on his own.
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o If a study comes to a point where it needs a
relook—a bit of twist or even total abandonment—
then the guide’s role becomes critical.

Recently, the subject of a guide’s role has been
discussed in Nature in a feature article entitled
“Nature’s guide for mentors” (vol. 447, June 14,
2007, p. 791) and some of the views expressed in
this article are included in the discussion that
follows.

Essentially a research guide needs to be
something or more than one who gets some research
done and papers published for mutual benefit. He
needs to be a Mentor. The word Mentor first
appears in /liad. When Ulyses went away to take
part in the Trojan war, he arranged for a wise man
named Mentor to take charge of his young son and
bring him up to be a fine man. He knew that it
could be years before he returned home. A good
guide, if he is a mentor, will assume a similar role
and help the researcher not only to get a degree
within a reasonable period but also help him or her
to get established in life too.

The journal has collected opinion of some 250
scientists, mostly mentees and some mentors, about
what makes a mentor enviable. The collective
opinion was something like this.

A mentor sees all his interactions with students
as life long and, therefore, keeps in touch with his
former students. He is passionate about science
and passes on his passion into his students through
infectious enthusiasm. His expectations from his
students are set high to induce the students to
exceed their own goals. Yet he must not create too
much stress that breaks the students’ spirits. He
should avoid cynicisms and unnecessary adverse
comments and should rather focus on appreciation.

A good supervisor needs to realize that while he
himself grows older, the students do not. Therefore,
a wise guide allows differences in perceptions and
approach. Ideally, he should also change with the
times and stay mentally young. When things go

252

wrong, and there can be many reasons for this, the
guide must assume responsibility to take necessary
corrective actions. The students often need
emotional support and often it is enough for the
guide to be a good listener. Thus he needs to be
available. A good supervisor knows that not all
students are alike. Some may be good in
mathematics while some others excel in
experimentation, some are good in analyzing data
and some are simply good integrators. A good
guide encourages his students to excel in the area
that suits him best.

Research work is not everything in life, neither
for the students nor for the guide and, therefore,
the student must be given his free space. The
ultimate test of excellence, said the Persian poet
Hafiz, is sacrifice. A good mentor sacrifices
something for each student may be time, comfort
or even credit for some work done.

Not all research students are angels and, of
course, there are times when a guide has to stand
firm and take some hard decisions, particularly
when the students do something unethical.

How a guide treats a student when the student
fails is a test for the guide himself. It needs to be
emphasized that in research efforts alone are not
enough, one needs positive findings and
conclusions. Research planning is the guide’s job
primarily and the idea should be to derive maximum
amount of conclusions from the minimum amount
of data and not the other way round.

A mentor must help a researcher improve his
communication ability, both spoken and written.
For this, the mentor has to open up opportunities
for the student as frequently as possible. To generate
new ideas continuously, frequent dialogues and
group meetings are a must. This is where team
coffee breaks have a great role to play. Group
meetings help the young to come out of their
shells. In such get-togethers every achievement, no
matter how small, should be celebrated jointly.
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Unexpected results are often the biggest gains
in research projects and, therefore, no researcher
should be induced to confirm to well known ideas.
In fact, some guides actually discourage their
students to go through literature survey in the very
beginning because the literature may induce in the
young minds a bias. A mentor always tells his
student that all researchers get sudden new insights
into the problems if they are fully immersed in
their studies.

It helps if the mentor first ensures some small
successes that spur on the young researcher. The
student’s progress will depend on push of
assignments and pull of his dreams. It is advisable
to allow the researcher to stray into other areas
occasionally so that he can broaden his horizon
and learn to explore.

In a recent book entitled ‘The case of a bonsai
manager’, R. Gopal Krishnan says something about
alligators that should be more widely known
amongst scientific circles. It seems that if an
alligator, that would normally grow to a length of
5-7 metres, is confined in a small pond or swimming

pool for the initial 2-3 years, then its growth is
stinted. It becomes a bonsai alligator. It may enjoy
normal diet and freedom, but since it perceives a
limited horizon it normally would grow to be only
one metre long even if it is released eventually in
a river or a wide lake after the initial years.
Similarly, if the young researcher finds himself or
herself in a situation where the horizon is limited,
then he or she is doomed to be a bonsai scientist.
The initial years are critical. It is known that some
groups of chimpanzees have learnt to crack nuts
using stones. If a normal (not trained) grown up
chimpanzee is introduced into this skilful group,
then it never learns the trick. If it produces a baby
then, of course, the baby learns.

Every Ph.D. student is a responsibility and
obligation for a mentor whose duty is not to
produce a bonsai scientist. Bonsai trees decorate
homes, but bonsai scientists do not decorate
scientific establishments.

Readers of Everyman’s Science are invited to
express their views on this subject.

Hem Shanker Ray

A mind is a fire to be kindled, not a vessel to be filled.

— Plutarch
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PRESIDENTIAL ADDRESS

FOOD PROBLEMS OF INDIA

Prof. M. Afzal Husain, *M.A., M.Sc., F.N.I.

INTRODUCTION

I the honour they have done me in inivting me to
preside over the thirty-third Session of the Indian
Science Congress.

am most grateful to the scientists in India for

This is the fourth time that we have assembled
in Bangalore. The warmth of our hosts’ reception
and their lavish hospitality are overpowering
attractions ; but perhaps even stronger than these is
the magnetic force of the scientific spirit that
pervades this city. May I remind you of His
Highness the Maharaja of Mysore’s message to the
11th Session of the Indian Science Congress, which
met here in January, 1924 :

“.... it will be evident,” His Highness said,
“to even the most sceptical mind that
wider interest in scientific enquiry is the
surest foundation of national prosperity
and well being that can be laid ...”

The spirit of this message has guided the policy
of this State. Mysore was the first to develop
hydro-electric power in India, and thus made
possible the development of several industries—
iron and steel, cement, chemicals and fertilisers,
textiles, paper, leather, porcelain, oil, soap, matches,
tobacco, and electric goods, to mention but a few.
Again it was in Bangalore, that through the
cooperative efforts of a philanthropic benefactor,
Mr. J.N. Tata, the Mysore Durbar and the

* General President, Thirty Third Indian Science Congress
held in January, 1946 at Bangalore.
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Government of India, a national organization the
Indian Institute of Science—was established. This
institute has rendered valuable services to India
during peace and war, and has won approbation as
a center of training and research in Pure and
Applied Sciences.

The year that has just closed has witnessed
substantial progress in the scientific development
of this country. The Government of India has
given official recognition to the National Institute
of Sciences of India. This is an appreciation of the
ever-increasing importance of Science in the life of
this country. The question of a Royal Charter to
the Institute is receiving consideration. As devotees
of Science it is our sacred duty to do all we can to
further the cause for which this Institute stands,
viz., the development of Science in India. It is only
through the whole-hearted co-operation and good-
will of every scientific worker in this country, that
our National Institute can attain the eminence in
the World of Science that it deserves.

During the next few years international
cooperation among scientists is sure to develop
greatly, because, it will be realized, the cooperation
of scientists and not the wranglings of politicians
can rehabilitate this stricken world. It will also be
realized that scientists alone can stop future wars
by producing such abundance of the necessities of
life, that the needs of the whole of mankind will be
abundantly met, and thus the casus belli will
disappear. Or, if necessary, by the discovery of
more frightful weapons of destruction, such
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conditions would be produced that no nations would
dare to settle disputes by an appeal to the
arbitrament of the atomic bomb. Atomic energy
can be utilised for both purposes. The National
Institute, as an organization of scientists in India,
is sure to play an important role in furthering such
cooperation.

I know I am voicing your feelings when 1 say
that we in India welcome to the fullest extent this
international cooperation, because we know we
have a contribution to make to the development of
the world and to the common heritage of all
mankind. As time goes on, we shall be able to
develop our scientific institutes more and more and
take a full share in the advancement of human
knowledge and its application to the affairs of
man. The Tata’s have given us a National Institute
of Fundamental Research. The Department of
Scientific and Industrial Research has gone from
strength to strength. We welcome the Indian
Institute of Glass Technology, and expect an early
establishment of National Physical Laboratory, and
a National Chemical Laboratory.

We hope to see the extension of existing research
facilities and the establishment of further teaching
and research institutes for Pure and Applied Science,
and in the fields of agriculture and industry. There
are several schemes for all-round post-war
development in India and in their planning and
materialization scientists have to play an important
part. We look with satisfaction at the schemes of
training and scholarships initiated by the Central
and Provincial governments, and several States.

All this progress is most encouraging, but it
must be realized, that glorious edifices, excellent
equipment, abundant staff do not make a research
institute, if the true spirit of research is not there.
Research atmosphere develop from selfless devotion
to the cause of Science. Teachers and pupils, old
and young, must work together for the glory of
Science. Now that we have a chance to develop
Science in our country, let us establish honourable
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traditions worthy of a great cause—the advancement
of human knowledge.

THE FOOD PROBLEM

Famine and pestilence have always followed
wars ; and this is happening today. Of the problems
of peace, perhaps, there is not one so important
and so pressing as that of the food supply of the
people of the world. In the United Kingdom control
over food continues, and rations, of certain food
stuffs and lower than they were during the war. In
the United States of America—that land of plenty—
butter are sugar were severely rationed during the
later part of last year. The people of Europe are
facing starvation. In the Far East, there is a serious
food shortage. The Indian food situation has not
improved, and food controls are likely to continue
for a period which it is not possible to determine
at present. “The food situation in India,” said
Mr. Arthur Henderson in the House of Commons,
On December the 19th, “gives no grounds for
complacency and substantial assistance in the form
of cereal imports from abroad is still necessary.”

A study of the problem of nutrition has revealed
that, even during peace and prosperity, nutritional
standards have been grossly unsatisfactory for a
large proportion of the population.

For the first time in the history of the world, a
Conference of United Nations was called, in 1943,
at Hot Springs, signifying that the true status of the
food problem was at last recognized. The
declaration of this Conference runs.

“There never has been enough food for
the health of all people. This is justified
neither by ignorance nor by harshness of
nature. Production of food must be greatly
expanded ; we now have the knowledge
of the means by which this can be done.
It requires imagination and firm will on
the part of each government and people to
make use of that knowledge.”
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This
recommendation.

Conference made the following

“That the governments and authorities here
represented—immediately undertake the
task of increasing the food resources and
improving the diets of their people in
accordance with the principles and
objectives outlined in the findings of the
Conference, and declare to their respective
people and to other governments and
authorities here represented their intention
of doing so.”

As a result of the Hot Springs Conference, a
Food and Agriculture Organization has been set
up. A conference of this international body met at
Quebec in October, 1945, and was attended by a
strong contingent of representatives of India. In his
address, Sir John Boyd Orr, the, first Director
General of FAO, stated that the signatory nations
had not only accepted the responsibility to provide
as far as possible food and health standards for all
the people they governed, but they had also agreed
to cooperate in a great world scheme which would
bring freedom from want of food to all men,
irrespective of race and colour.

The practical programme for immediate action
as recommended by the Committee on Nutrition
and Food Management includes the following
items :

“FAO must employ all the means at its
disposal to relieve, existing hunger and
malnutrition. A rapid survey should be
made of available food resources and the
supplies and requirements of necessitous
countries assessed. Every effort must be
then made to have supplies of food directed
where they are most needed, to stimulate
the production of food in short supply,
and to ensure that the utmost value, in
terms of nutrition, is obtained from
available food by all known means...”

256

Such being the position, no apology is needed
for placing before the scientists of India the very
mundane problem of “our daily bread.” It will be
recognized that the Food Problem of India is of
fundamental importance and of very great urgency,
not only for this country but for the entire world,
because the population of India represents one-
fifth of the human race.

STATISTICS : INDIA
What is the problem ?

One is, at the very outset, faced with several
serious difficulties when enunciating the Food
Problem of India. For a scientific appreciation of
any phenomenon and for the formulation of a
policy, certain fundamental data are essential ;
moreover such data must provide a realistic
statistical expression of the material under study.
For instance, to appreciate the food position of a
country and to formulate a food policy for a
nation, it is necessary that the data regarding the
total requirements, available quantities of different
categories of food and potentialities of increased
production be ready to hand. In the case of India,
lack of this precise information is the first difficulty.
The importance of agricultural statistics was
emphasized by the Indian Famine Commission of
1880, and since then the necessity of accurate
statistics has been stressed by every committee and
commission that has dealt with agricultural
production. The Royal Commission on Agriculture
in India recommended that the whole basis of
statistics in India urgently required broadening,
and laid emphasis on the fact the modern statistical
methods were to make “indispensable contribution
to the successful development alike of agriculture
and of social administration.” And yet, 18 years
afterwards, the Famine Inquiry Commission of
1945 recorded :

“Problems arising out of the production
and distribution of food-grains during the
war, have emphasized the need for accurate
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statistics of acreage and yield of crops ;
schemes, largely experimental in character,
are now in operation with the object of
securing improvements in these statistics.”

Without an accurate and precise assessment of
food requirements and agricultural production, no
agricultural planning is possible. In countries where
literacy is wide-spread the farmers themselves help
to supply the required information ; but in this
country statistics of every type must be collected
by a suitable agency, having adequate and well-
trained staff.

It has to be recognized that to be useful an
agricultural survey must be comprehensive,
accurate, and quick, and it must at the same time
be cheap. These opposing tendencies make the task
difficult. There is firstly need for a carefully
developed technique. Aerial survey for crop acreage
prove in the long run comprehensive, accurate,
quick and cheap. The present is a suitable time for
undertaking such an experiment, as trained personel
and up-to-date equipment are available, and the
technique of aerial photography has greatly
developed. To obtain figures of yield special
equipment will have to be designed. It should be
possible, for instance, to devise a harvester which
would reap a narrow strip of wheat, thresh and
clean it and give the weight of grain.

If it is proposed to plan on a sound basis then
the development of the Science of Statistics must
be an important item in the post-war programme.
Ignoring this branch of Science will mean building
the post-war edifice of progress on a foundation of
sand.

POPULATION

What are our present requirements of food ?
And what will they be in the immediate future ?

The census returns for 1941 gave the population
of India as 389 millions, an increase of 51 millions
over the 1931 figures, or, an increase of 1.5 per
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cent, per year. It will not be incorrect to say that,
at this rate of increase, India starts the year of
grace 1946 with a population approximating to 415
millions. Even if there is no acceleration in this
speed, the population of India will exceed 500
millions before 1960.

From 1901 to 1940 the recorded birth rate has
shown a slight decline, but during the same period
the death rate has shown a marked fall. Ignoring
the years of war as exceptional, the excess of
births over deaths has been increasing steadily and
for the decade 1931-1940, the excess of births
over deaths was 11 per mille. If this tendency,
whatever its causes might be, continues, the rate of
increase of the population will be progressively
faster. Hill estimates that the population will be
650 millions by 1970. This is by no means an
over-estimate. In other words in twenty-five years
we shall have 235 million extra mouths to feed.
Past experience justifies such an assumption. The
country must be prepared to face this situation
unless some calamity befalls us, reduces our
population, and solves the problem for us.

FOOD RESOURCES

The questions that arise are : What are our food
resources today ? And further : what are the
possibilities of our food resources keeping pace

with the increase in population ?
One answer to these questions is :

“All the available evidence goes to show that
the average duration of life in India is about half
what it might be and that this abbreviated existence
is lived at a very low level of health and comfort.
There is some difference of opinion as to whether
the conditions of life have improved or deteriorated
during the past fifty years, but even if some slight
improvement may have taken place, the existing
state of affairs is still so profoundly unsatisfactory
that it demands investigation and redress.
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Even more disquieting is the forecast for the
future ; there is every reason to believe that the
maximum increase which can be hoped for in the
production of the necessities of life will not keep
pace with the growth of the population, so that
there is a prospect of a steady deterioration in the
state of the nutrition of the people.”

Major-General Sir John Megaw

Birth and death rates
Period Per mille Remarks
Birth rate | Death rate | Decline in death rate
1901-1910 38 34 due to decline in
1911-1920 37 34 infantile mortality
1921-1930 35 26 |and decrease in
mortality from
1931-1940 34 23 epidemics of cholera
and plague.
1941 32 22
1942 29 21 Increase in death rate
1943 26 23 probably due to
famine.

A distressing picture !

The position taken up by the Royal Commission
on Agriculture in India is

“That production has increased is beyond
dispute ; some part of this increase is due
to the enhancement of yield resulting from
the expansion of irrigation, but a far larger
part is due to the spread of cultivation.
Only a small proportion of it can be
attributed to the introduction of the higher
yielding varieties of crops and it is doubtful
if any appreciable increase in yield can be
attributed to the adoption of better methods
of cultivation or the increased use of
manure.”

Thus the expansion of cultivation and the
extension of irrigation are the two factors of
increased food production.

What has been the contribution of these factors ?

Since 1911, 7 million acres have been added to
the area under cultivation in British India, but in
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spite of this addition the area sown per capita has
declined from 0.9 acre to 0.72 acre, i.e., by 25 per
cent. During the 30 years ending 1941, the area, of
land under irrigation increased by 14 million acres
Table—1. If it be accepted that an irrigated area
gives double the yield of an unirrigated area, then,
in terms of unirrigated area, the total extension of

Table-1 : Area shown per capita : British India

AREA IN .£

AVERAGE NET TERMS OF §

AREA SowN < UNIRRIGATED | '3

_ B AREA g8

g 5 22

=] c S o
= | Bl B B2 S 23
= 5|lw 8 5 |g 5 N
Sl ifB2| 2 | ile |pE%
= «}35%‘)5 Elr ol Elg 2227
= = = =l =0 9|l = 5] e —
< a ||l EElE =8 5|8 =L 2252
=~ | & |EZ52R2RelCZEE€e2

1911|231.6] 42 | 166 | 208 |0.90 | 250 |1.079

1921233.6| 46 | 159 | 205 |0.88 | 251 |1.074| 0.5
1931(256.8] 49 | 162 | 211 |0.82| 260 |1.012] 7.0
1941295.8] 56 | 159 | 215 |0.72| 271 |10.916| 18.0

cultivation may be computed at 21 million acres.
On this basis the area sown per capita has decreased
from 1.079 acres in 1911 to 0.916 acre in 1941,
i.e., by 18 per cent. Therefore, 18 per cent, increased
production is necessary to maintain consumption
per capita at the level of 1911. This increase could
only be attained by the increased use of manures
and fertilizers, extensive use of better varieties and
increased application of methods to reduce wastage.
It can hardly be denied that the use of manures and
fertilizers has not increased and no large scale
measures to reduce wastage have been effected.
The proportion of better-yielding varieties is indeed
very low. It is a little over 22 per cent in the case
of wheat, 6.2 per cent in the case of rice and 1.1
per cent in the case of jowar. At a most liberal
estimate all the improvements effected in the yield
of cereal crops still leave a deficit of 15 per cent
in the quantities necessary to provide the same
rations per capita as were available in 1911.

Reduction in the export of food grains and
increase in imports of rice together amount to a 5
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per cent increase in the available supply. Even then
India is short of food grains by a least 10 per cent
per capita when compared with conditions which
existed thirty-five years ago, and at that period
food was by no means plenty, and famines were
not unknown. There is thus not the slightest doubt
that the food position has been deteriorating.

Let us compare, our position with that of the
United States of America, which shows a higher
yield per acre of all crops when compared with
India. Baker calculated that for a “liberal” diet
containing meat, fruits and green vegetables in
maximum quantities and a quart of milk per day,
3.1 acres of land were required per capita. For an
“adequate” diet this area would vary from 1.8
acres to 2.3 acres per capita, according to the
quantity of milk and other nutritious foods included
in the diet. An “emergency restricted diet,” which
contained mainly cereals and was designed to tide
over difficult times and short periods of privation,
1.2 acres per capita was the minimum required.
Even this is 33 per cent more than the area per
capita available in India. This comparison is enough
to show the low nutritional standard of the
population in this country.

DEFICIENCIES AND THEIR
CONSEQUENCES

It has been estimated that to feed a population
of 400 million, India needs an increase in cereals
to the extent of 10 per cent, in pulses to the extent
of 20 per cent, in fats and oils 250 per cent, in fruit
50 per cent, in vegetables 100 per cent, in milk 300
per cent, and in fish, flesh and eggs 300 per cent.
These figures are staggering, because first of all
these deficiencies have to be made up for the
proper nutrition of the existing population, and a
further increase has to be assured to meet the
demands of the increasing population. For instance,
to provide adequate nourishment for a population
of 500 milion in 1960, the production of cereals
will have to be increased by 37.5 per cent, pulses
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by 50 per cent, fats and oils by 337.5 per cent, milk
and fish, flesh and eggs by 400 per cent. With such
deficiencies in food resources, it is not surprising
that the Nutrition Advisory Committee, have found
from the results of actual “Surveys of both typical
urban and rural groups that the calorie intake of
some 30 per cent of families is below requirements
and that even when the diet is adequate it is almost
invariably unbalanced, containing a preponderance
of cereals and insufficient protective foods of high
nutritive value.” There cannot be any disagreement
on the point that “malnutrition promotes a state of
ill-health and lower physical efficiency, short of
actual disease, which are perhaps more important
because more widespread than disease itself.”
Therefore, the Nutrition Advisory Committee
correctly lays stress on the fact that “freedom from
disease is one thing, abundant health is another”
and “the goal to be aimed at is the creation of a
healthy and vigorous population.”

SOLUTION OF THE PROBLEMS
How to attain this goal ?

The solution of the complex problem of
providing adequate food for our population lies in
the increase of the supply and, if possible, the
decrease of demand.

CHECK ON THE GROWTH OF
POPULATION

At one extreme we have these who maintain
that India is greatly over-populated and that her
food resources have not kept pace with the rise of
population and are progressively falling short of
the minimum requirements and, therefore, “our
present, need is that the growth of population
should be checked and even its decline welcomed !”
They say “Judged from any point of view a check
on the growth of the population of India is an
urgent necessity.” (Chand). There can be no doubt
about the urgency of such an attempt as it would
bring about a measure of relief and allow scope for

adjustment. A stationary population for some years
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would avoid “futility and frustration” which the
present situation strongly suggests. However
diserable, a check on the growth of population may
be, it is difficult to attain. Nevertheless, we may
look at this problem from another point of view.
The United Nations have now accepted the
responsibility for meeting the food requirements of
all people. They must, therefore, determine the
production of food and control its distribution. We
are already hearing of world’s wheat pools. The
necessary corollary to this responsibility is that the
United Nations will have to watch the population
trend of various countries. What will be the attitude
of the nations with a low or controlled birth rate
towards another nation with an uncontrolled and
very high birth rate ? Will not the United Nations
Organization be justified in exercising some control
over population ? Having accepted membership of
the community of nations, India will have to fall
into line with the rest of the world. The solution of
the population problem is not easy and at any rate
it will be many years before a satisfactory solution
can be found. In the meantime an increase in
population will continue.

INCREASE IN FOOD PRODUCTION

On the other hand there are these who firmly
believe that “Nations can live at home” (Wilcox),
and see in the development of the modern Science
of Agrobiology the possibility of a manifold
increase in the produce from land. They claim that
the problem is not of over-population but of under-
development of the natural resources and inadequate
utilization of human knowledge to develop these
resources. For instance, Wilcox places the
theoretical limit of the yield of wheat at 171
bushels and of potatoes at 1,330 bushels, while the
average in the U.S.A. is only 8.4 per cent, of this
“penultimate” limit in the case of wheat and 8.6 in
the case of potatoes.

IMPORTANCE OF THE TIME FACTOR

We have seen that there is immediate need to
improve our food position. Neither the policy of
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population reduction nor the magic wand of
Agrobiology can bring forth immediate results.
The time factor is important. The Bengal Famine
and insecurity of the food position are clear
warnings. A sound policy would be to base our
programme on the results previously achieved and
attempt to evolve a scheme of increased food
production from existing resources, leaving future
enhancement of production for the increased
population.

CEREAL MENTALITY

Unfortunately, determining food requirements
by calories has poduced an attitude more in favour
of quantity than quality, and this has made it
difficult to arrive at a scientifically correct food
policy, Cereals have assumed unnecessary
importance at the expense of “protective” foods.
All those, who have studied the food problem of
India have emphasized this point. Colonel Macay
held that with a low protein consumption deficiency
in stamina, moral and physical, must be expected.
According to John Russell the well-balanced diet
for India “does not require more but less cereal
than at present, but it includes more of everything
else, especially vegetables, fruit and milk, and one
great need for the food supply is to increase the
production of these three.” He advocated an increase
in the yield of staple crops so as to liberate land for
the cultivation of supplementary foods, India’s ill-
balanced diet, which has let to extensive
malnutrition, is a far more serious national problem
than more deficiency in the quantity of food. The
population is degenerating in physique and in
stamina. How else can one explain the curious
phenomenon that lakhs died in Bengal without
attempting to obtain food by fighting for it! To
arrive at a correct appreciation of the food situation,
it is necessary to deal with the various constituents
of the diets, and not talk of calories, however,
convenient the slogan may be.

Let us shake off the cereal mentality and the
talk of carbohydrates, fats, proteins, minerals,
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vitamins and so on, and make, an attempt to evolve
a scheme of a “balanced diet” containing as far as
possible all the ingredients in their correct
proportions.

I shall first deal with the carbohydrates, which
form the greatest bulk of food.

Requirements of Carbohydrates : The present
position is that over 72 per cent of the carbohydrates
of human food are derived from cereals, about 20
per cent, from sugar-cane, and the balance mainly
from pulses. India with 90 per cent, of her cultivated
area under food crops and 64 per cent under
cereals, is short of rise and is barely self-sufficient
in other cereals. In spite of an intensive “Grow
More Food” campaign, increased production has
not kept pace with increased demand, and India is
seeking imports at least at the pre-war level. It
does not seem likely that India will obtain rapidly
enough such a phenomenal rise in her soil fertility,
such colonization of vast tracts of land, such rapid
extention of irrigation!, as to make up the existing
deficiencies and provide for the future population,
from a cropping scheme built round 64 per cent,
area under cereals.

In the circumstances India must produce, per
acre, quantities of carbohydrates much in excess of
what cereals can possibly yield. Because, if the
required quantities of fuel can be produced from a
smaller area, it would be possible to release land
for the increased production of pulses, fats and
oils, and “protective” foods of vegetable and animal
origin, in which India is greatly in deficit. Tubers
will satisfy this requirement.

Tubers : No statistics are available which will
give information about the production of tubers in
India, except that potato is grown over 0.5 million

1. Irrigation is faced with the serious problem of waterlogging
and development of salts. It is estimated that in the Punjab
an area approximating to 2 million acres has gone out of
cultivation, and to this 30 to 40 thousand acres are being
added every year.
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acres, and sweet-potato and cassava are grown on
what is described as an “enormous area.” In densely
populated tracts the farmers have developed a farm
economy with practical results in view, and in this
tubers have an important place for instance, sweet-
potato in Bihar and cassava in Travancore. During
the war the area under these two tubers has
increased, not on account of any special propaganda,
of
administration, but almost entirely because of the

nor through financial aid or efforts
well-established efficiency of these crops to provide
cheap and abundant food, and the ease with which
they can be grown under diverse climatic conditions
and soils of varying potentialities. The Indian
cultivator is more realistic than he is often credited
to be.

In all countries where the population has
increased, cereals have been increasingly replaced
by tubers (Table-2). For instance in Germany,
area under potatoes is 25 per cent of that under all
cereals. In England, it is 17.8 per cent. Even
U.S.S.R. has 17.6 million acres under potatoes. In
Java, one of the most thickly-populated parts of the

Table-2 : Area under potatoes, wheat and all
cereals. Average of 5 years ending 1938 or 1939.
(Modified from the Famine Inquiry Commission
Report, 1945)

Area in thousands of acress
Potatoes | Wheat All Per-
Cereals | centage
for grain [of 1 & 3
@) 2 3) 4)
India 440 | 34,485 | 1,79,276 0.3
Germany 7,054 5,175 28,176 25.0
France 3,511 | 12,904 25,864 14.0
United
Kingdom 733 1,863 4,124 17.8
U.S.A. 3,276 | 55,557 | 2,15,066 1.5
US.SR. 17,601 | 85,802 | 2,44,222 7.2

globe, there has been, since 1916, a great increase
in the cultivation of cassava, and sweet-potato. In
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many countries of Europe potato shares with cereals,
more or less, on a basis of equality, in the
carbohydrate supply of the human diet. Even in the
United States, in spite of the availability of land,
the ratio of cereals and potatoes in the diet of a
household of the lowest income is 79.8 to 64.4
(Table-3).

Table-3 : Quantities (Kgs.) of cereals and
potatoes consumed per year per unit of

great advantage of tubers over cereals is the yield
per acre. If the average yield of rice and wheat in
India be taken as 10 maunds per acre (although it
is less), and the average yield of potatoes be taken
as 75 maunds per acre (although it is more than
100 maunds), the per acre yield of various
constituents of food will be very much higher in
the case of tubers, except fat in potato and protein
in cassava (Table-5).

consumption, .f(.)r a househ.old of .lowest i.ncome Table-5 : Quantities of different ingredients
(Workers’ Nutrition and Social Policy published by per acre
International Labour Office, 1936)
Rice Wheat [ Potato Sweet- Cassava
at 10 at 10 at 100 | Potato at 100
Cereals Potatoes maunds | maunds | maunds | at 100 maunds
Germany 138.5 147.8 maunds
Belgium 225.54 230.19 Proteins (Ib) | 68 94 | 128 96 56
Poland 198.63 175.14 Fats (Ib.) 4.8 12 8 24 16
Czechoslovakia 197 89 118.01 (Clgr)hohydrates 624 570 | 1,832 | 2,480 2,296
Sweden 112.9 101.1 —
B mera.
Finland 1299 11035 Mot ) 5.6 12 48 80 80
United Kingdom 973 78.1 Calcium (b)
- alcium (0. 0.08 0.4 0.8 0.16 4.0
United States
: 7938 - 64.4 Phosphorus 1.36 2.56 2.4 4.0 3.2
Note : Difference between the consumption of potatoes (Ib.)
and cereals from country to country is because of Calories (in
other items of food. thousands) 1,280 1,258 2,584 4,776 5,760

Food Value of Tubers : As regards their food
value ; reduced to the same standard of moisture,
tubers are richer in carbohydrates, mineral matter
and calcium than cereals ; they are, however, poorer
in proteins and deficient in fats (Table—4). The

Table—4 : Comparative food values with
approximately the same amount of moisture
Rice, Whole | Potato | Sweet | Topioca
raw wheat
home-
pounded
Dehy-drated to 12.2
mois-ture %
Moisture % 12.2 12.8
Protein % 85 |11.8 | 56| 3.1 1.5
Fat (ether 0.6 1.5 | 035 0.78 0.43
extractives) %
Mineral mater % 0.7 15 2.1 26 2.16
Carbohydrates %) 750 | 712 {795 | 812 | 837
Calcium % 0.01 | 0.05| 0.03] 0.05 0.01
Phosphorus % 0.17 | 032] 001] 0.3 | 0.08
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With a reasonable standard of cultivation, a
yield of 200 maunds per acre is not difficult to
attain in the case of potato, sweet-potato and
cassava. With this yield the potato will provide a
quantity of carbohydrates at least four times that of
wheat, and sweet-potato and cassava about five
times.

The superiority of rice and wheat in contrast to
tubers is their high protein content. There seems no
reason why India should persist in obtaining her
protein supply from cereals. She must obtain the
various ingredients of diet from sources from which
they can be produced most efficiently and
economically. In other words, carbohydrates must
be obtained mainly from tubers and cereals, if
possible in equal proportions ; proteins from pulses
and animal sources, such as milk, fish, flesh and
eggs; fats and oils from milk and oil seeds ;
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minerals, vitamins and other ingredients from such
sources as supply them most economically.

In addition to providing large supplies of
carbohydrates, minerals, calcium and phosphorus
per acre, tubers can be used as fodder for live-
stock, as a source of starch for food products, such
as biscuits, and as a raw product for the manufacture
of dextrine, glucose and sizing for the textile
industry. In these respects they outstrip cereals.
From the agricultural point of view, they loosen
the lower strata of soil and lead to soil improvement.
Potatoes respond to better cultivation and provide
increased occupation for the farmer. There are
some varieties of tubers that yield two and three
crops a year, in which case the yield per acre is
exceedingly high.

Potato : As an illustration of the tremendous
potentialities of tubers and the part which they are
destined to play in the food resources of mankind,
the present world position of potatoes—the favoured
tuber of Europe and America—may be cited. What
applies to potato will apply with equal force to
sweet-potato and cassava. Potato is one of the
cheapest and commonest sources of carbohydrate
food. The average annual pre-war world production
of potato was about 6 million bushels, which very
nearly approximated to wheat in value. The
comparative annual production of the three chief
food crops of the world is as follows :

World production
(million maunds)

Quantity of carbohydrates
(million maunds)

Potato 6010 1376
Wheat 3534 2517
Rice 2411 1880

Nixon said in 1931 ; “The part that the potato
plays at the present time in maintaining life, through
supplying food to the most densely populated
continent, serves to direct our attention to the part
it is destined to play as the source of food in our
own country (U.S.A.) and in our own continent
(America) in years to come. The famines which
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normally devastated Europe became much less
frequent after the potato was cultivated as a field
Crop ....... ” He added, “We need only ask what the
universal adoption and the scientific production of
potato would mean to the starving millions of
China.” What applies to China applies with equal
force to India.

In Germany, before the present war, the area
under potatoes was 7 million acres. This exceeded
that under wheat by 2 million acres and was about
25 per cent of the total area under cereals. According
to Wallace (1938) “Without the potato the
great war could not have been fought : certainly it

furnished a great reservoir of power and food for
the German people and occupied a very prominent
place in the dietary of our own folk.” Nixon
describes the potato as “truly the greatest
public servant in the world.”

The greatest obstacle in the extension of the
area under potatoes in India is the non-availability
of sound, healthy seed in adequate quantities, at
the right time and at a resonable price. The crop
grown in the plains gets diseased and, therefore,
seed has to be brought from the hills or imported
from abroad. Researches have shown that healthy
seed can be produced in India, and according to
Burns, “given disease-free seed-potatoes and
suitable manuring, the production of potatoes on
the existing acreage can be doubled.” Steps have
been taken by the Imperial Council of Agricultural
Research for the production and distribution of
healthy seed. There are vast areas which provide
suitable soil and climatic conditions for potato
cultivation and in many parts of India two crops
can be raised in a year.

Sweet-Potato : If potato is the tuber of the
cooler regions, sweet-potato may with greater
justification claim to be the tuber of the warmer
regions of the globe. If potato is the tuber of the
West, sweet-potato is the tuber of the East. “The
Chinese cultivate sweet-potato on a very large
scale and it enters into their diet, in some parts
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even more than rice.” During 1943 the U.S.A. had
900,000 acres under sweet-potatoes, mainly in the
Southern States. Some varieties of sweet-potatoes
are only three-month crops. Even two crops a year,
each yielding 200 maunds of tubers, grown over a
moderate area, would convert Bihar and Bengal
from deficit to surplus provinces, not only for
carbohydrates but by releasing area for fodder,
which will also increase the supply of milk.

Sweet-potato has this advantage over potato
that it can be grown from stem cuttings and the
seed problem, the greatest obstacle in the extension
of area under potato, does not arise. Again its
demands for soil, manure and irrigation are not
exacting either.

Cassava : Now | come to the third tuber—
cassava. Here I am on difficult ground, because
our nutrition experts have given their verdict and
condemned it. The accusation is, that people who
begin to eat cassava, eat too much of it and suffer
from protein deficiency. Like every thing else too
much cassava is bad ; but there is not the slightest
doubt that it has saved millions of people from
starvation and death during famines.

There is the testimony of Yegna Narayana Aiyer
as to the value of this plant which should dispel all
doubts. He says, “The crop is comparable with the
sweet-potato ... but the produce is more abundant,
the cultivation less laborious and the soil and other
requirements less exacting. As a poor man’s food
there are few crops to equal it. Its introduction to
South India, specially in Travancore, was made
with the object of relieving distress and as a
substitute for rice ; its immediate popularity, which
it continued to maintain, shows how well it is
adapted for this purpose. Its cultivation deserves to
be extended largely in the country.”

Tradition has it, that the introduction of cassava
into Travancore was due to the efforts of one of the
rulers, who wisely foresaw its great potential
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usefulness as a food crop. True to this tradition,
early during the present war, the Tavancore Durbar
stopped all export of cassava and its products,
encouraged increased cultivation of this tuber and
thus saved the population from starvation.

It is a high-yielding tuber. A yield of 15 tons
per acre has been obtained in certian trails in the
West Indies. As a high yielder of starch it has no
rival. It has been shown that 30 per cent of cassava
flour mixed with white wheat flour will give bread
of as good eating quality as, if not better than, pure
wheat bread.

Copeland (1924) gives an interesting Table—6
indicating the importance of cassava in the solution
of the food problem of Java, a thickly-populated
island, where the area under cassava rose from 639
to 1140 bouws, i.e., by over 75 per cent, in five

Table—6 : Area under food crops in Java :

Thousands of bouws—(The bouw is 1.73 acres)
1916 | 1917 | 1918 1919 | 1920

Lowland rice | 3724 | 3836 | 4058 [ 4198 |3952
Upland rice 550 560 555 | 640 | 644
Maize 2230 | 2138 | 2167 |2728 |2762
Cassava 639 718 | 1052 | 1023 | 1140
Others 1036 | 1118 | 1362 | 1235 (1207

years. And Copeland remarks, “..... cassava yields
more starch to the acre than any other known plant,
and is the most likely recourse to supplement rice
wherever future increase of population makes an
adequate rice supply impossible. At present Java
has been forced further in this direction than has
any other land. Among the “other food crops”
another root crop, the sweet-potato, is the most

extensively planted.”

PROPOSALS

The problem is : Must India continue in the
tradition’s rut, and obtain her requirements of
calories and nitrogen from excessive quantities of

cereals, or must she break away from tradition and
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follow the sounder food policy of obtaining a well-
balanced diet from sources which provide it best.
If India could grow cereals and tubers in the same
proportion as the pre-war Germany, i.e., in the
proportion of 4 : 1, India could supply in full her
present requirements of carbohydrates from an
acreage equal to 60 per cent, of what is under
cereals now., Even if 10 per cent, of the acreage
now under cereals be diverted to tubers, India’s
carbohydrate suply will be increased by 33 per
cent. By following such a policy, land could be
relased for pulses, oil-seeds, fooders, and a more
balanced diet obtained.

All tubers are bulky and present difficulties of
transport and storage. It should not, however, be
difficult to employ modern methods of dehydration
and cold storage to overcome these difficulties.

So far practically no research, work has been
done on tubers in India, with the exception of
potatoes, on which work on a small scale has been
started recently. Elsewhere it is different. “The
Louisiana Agricultural Experiment Station has
recently developed methods of handling plants that
result in profuse flowering and seed production,
thus making possible large-scale plant-breeding
work with sweet-potato in this country. In 1939 the
Department initiated extensive cooperative breeding
and adaptation investigations on sweet-potatoes
with half a dozen southern experimental stations.”

The proposal, I place before you, is, that if the
area under cereals is reduced from the present 64
per cent, of the total sown to 45 per cent, or so, and
of the area thus released 5 per cent, of the total
sown be planted with tubers, and the acreage of
pulses be increased by 20 per cent, the outturn of
carbohydrate will be much in excess of the present
quantity. I have taken tubers as an instance of
high-yielding crops. Equally satisfactory results
can be obtained from plantains, which yield over
200 maunds of fruit per acre, and produce as much
carbohydrate as sweet-potato or cassava with 100
maunds to the acre. They are also decidedly richer
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in proteins. Another high-yeilding crop is carrot,
which has the added advantage of being a rich
source of carotene.

REQUIREMENTS OF FATS AND OILS

India’s requirements of fats and oils have been
placed at 250 per cent in excess of the available
supply. The area released from cereals could permit
the acreage under edible oil-seeds being doubled.
This would also double the quantity of concentrates
for feeding milch-cattle, and if a reduction in the
number of bullocks can be bought about
simultaneously, as suggested later on, there will be
a further improvement in the food resources of
milch-cattle. The introduction of soya bean, a
legume rich in oils, will greatly enhance the supply
of edible oil. In planning the nutrition of the whole
world, the advisability of exporting oil-seeds from
a country grossly deficient in fats and oils, will, we
hope, be determined by the FAO.

PROTEIN DEFICIENCY

Deficiency in total proteins, and more
particularly in the proteins of high biological value,
is India’s most serious nutritional problem. This
deficiency may not mainfest itself in mortality and
disease, but is evident in the slow rate of growth,
reduced size of body, lack of efficiency and vitality.
That this is actually the case is abundantly
manifested by the condition of both men and
cattle. Dr. Burns has correlated the amount of food
and body weight in cattle of the different regions
of India, and Radhakamal Mukherjee has made
similar studies in human groups (Table-7). It is
evident that where cattle are ill-fed and small in
size, and milk production per head of human
population is low, the human physique, is poor.
Average live weight of cattle and man is fairly
closely correlated.?

2. Lack of adequate amount of calcium is also a contributory
cause.
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Table—-7

CATTLE? MAN*
Daily require- Daily milk

Rainfall ments per | Quantity | production

Average head available per head Average
Regions live

inches . Roughages Concent human Regions body Calories
weight : . .
dry rates population weight intake
Ib. Ib. Ib. 0Z. Ib.

m

Over | Assam
Bengal
70 Madras—(C) Bengal
Malabar 500 11 05 301 Madras
S. Kanara 37 0.14 ’
City to to
Suburban 120 2,500
N. Kanara
Kolaba
Thana
Ratanagiri

Assam

30 to | Bihar Bihar
70 | Orissa
U. P.
C.P.
Bombay—(B)
Ahmadabad Western
Panchmahal 9.5 0.19 to to
Surat Bombay 150 3,000
Madras—
Major part
excluding
C&D

Orissa
Eastern
U.P.

Below | Madras—(D)
70 | Anantpur
Bellary
Cuddapah
Kurnool 15 1
700 Ty
Bombay— 15. 0.38

excluding A & B Punjab 150 3,000

Sind N. W.F. P. to to

Punjab
N. W. F. P. 170 3,500

12.22

3. Adpted from Dr. Burns : Technological Possibilities of Agricultural Development in India.
4. Adapted from Dr. Radhakamal Mukherjee, Population and food Supply.
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Pulses and cereals are the chief source of
vegetable proteins. Reduction in the area of cereals
will reduce the quantity of proteins of this source
slightly, but a 20 per cent increase in pulses will
make up the deficiency.

It is, however, the increase of proteins of high
biological value, which is India’s greatest need.

The Nutrition and Food Management Committee
of the FAO have recognised that “the primary
objective of the nations united in the Food and
Agriculture Organization is to raise the level of
nutrition throughout the world, to ensure not only
that all people are freed from the danger of
starvation and famine, but that they obtain the kind
of diet essential for health.” Our Food Policy
should aim at “abundant health,” and our goal
should be “the creation of healthy and vigorous
population,” able to shoulder the burdens of peace
and war.

PROTECTIVE FOODS

Let us now deal with tile foods of animal
origin, “protective foods” and proteins of high
biological value, provided by fish and flesh, eggs
and milk. The requriement of these foods for 400
million human beings is estimated at 300 per cent
over and above the present supply.

The most improtant of the food resources of
this category are fish. The extensive waters around
the coast of India, vast esturian areas, numerous
rivers and canals, tanks and tanks provide almost
unlimited possibilities for the production of fish.
Fish may be described as the food ready-made for
man to collect. The neglect to develop, nay even to
control, the fisheries in India has been colossal. It
is only under the stress of war-time food scarcity
that the necessity of developing this valuable source
of food has been recognized. It is encouraging to
find that several Provinces and States as well as
the Central Government have taken steps to develop
the fishery resources of the country. Programmes
of development include all aspects of the fish
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industry, and teching and research. We can look
forward with confidence to the full development of
this source of food. An abundant and cheap supply
of fish will solve the problem of a balanced diet
for the enormous rice-eating population. No effort,
should be spared to develop fisheries.

Sheep, goats, pigs and poultry are well-known
sources of food. The Imperial Council of
Agricultural Research are financing research on
these animals, with a view to improving breeds
and increasing the quantity of food produced from
these sources. Among the smaller animals, a useful
source of wholesome flesh is the rabbit. It multiplies
very rapidly and grows quickly. In other countries
rabbit breeding is an importing industry, and it is
a pity that in India nothing has been attempted so
far, and this excellent source of very good food is
being ignored.

In a country so short of food of animal origin as
India, every source, however small, has to be
tapped and the best use made of it. What is the
place of wild life—birds and mammals, in the food
resources of India? Several wild birds and
mammals are eaten, and some are regarded as
delicacies, but there is complete absence of
information as to the volume of this source of
food. Even the wildest guess is not possible. The
only thing one is aware of being that the damage
caused to cultivation by wild pigs and deer of
sorts, is so serious in certain localities that, vast
areas have gone out of cultivation. Protection of
crops and fruit against the ravages of birds is one
of the difficult responsibilities of the farmer. This
may be taken as an index of the quantity available.

Investigations carried out in America indicate
the importance of wild life. It has been shown that
where marshes have been reclaimed for cultivation,
the benefit gained has not compensated for the loss
sustained, through the destruction of water fowl.
We have approximately 2,00,000 sqare miles of
forests. Can they not be stocked with eatable birds ?
There is immediate need for a thorough survey and
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population study of the wild life of India as a
preliminary to a national planning of game
improvement.

CATTLE PROBLEM

Of the live-stock the most important are the
cattle, and they occupy a unique position in the
rural economy of India. They provide the draught
animal for cultivation, contribute to the fertility of
soil by providing farmyard manure—the only
manure readily available to the farmer. Cattle dung
makes up the deficiency of fuel resources for
household needs. Cows and buffaloes provide
milk—a perfect, food—and is a country where a
large section of the population in vegetarian, the
milk supply is of great importance. The cattle,
finally, provide flesh for human consumption, and
their hides, bones and horns are products of
considerable value in industry’. Indeed the place of
cattle in the economy of Indian farming is so
fundamental that the ancients considered that the
bull carried the earth on its horn, and they deified
the cow. Paradoxical though it may appear, yet it
is a fact that a stage has been reached when on the
one hand cattle provide food for man and on the
other compete with him for food. It is true that
cattle mostly live on straw and stock—by-products
of grain production—yet the pressure of population
has forced man to encroach upon pastures and
break land for the cultivation of food crops with
loss of fodder for cattle. The result is that today
there is great scarcity of cattle feed. Cattle are
underfed, inefficient, and too large a number has to
be maintained. India possesses one-third of the
world’s cattle population. Without adequate feeding,
improvement in breeds is a hopeless task.

Burns estimates that the total number of bovine
adults in British India is 107 million and the total

5. In actual value (including the value of dairy product) the
(livestock) industry contributed at a rough estimate about
1,000 crores of rupees to the agricultural income of the
country, which has been assessed at a total of 2,000 crores
of rupees.
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feed available is 175 million tons of roughages and
less than 4 million tons of concentrates. Ignoring
the requirements of young stock, the deficiencies
are : 50 million tons of roughages and 9 million
tons of concentrates. Of the available food, work-
cattle get the larger share, and milch-cows are
starved.

The position is that in addition to an enormous
human population the Indian soil had to carry a
very heavy load of a large cattle population. Ill-fed
and consequently inefficient cattle are a terrible
The Chinese and the
Japanese have mostly eliminated cattle from their

drain on our resources.

farm economy., They have replaced bullock labour
by human labour ; milk and milk products do not
enter into their dietary and their protein
requirements they satisfy by feeding on all sorts of
animals.

What is the solution ?

In 1940, there were in British India 49 million
working bullocks and uncastrated males over three
years of age, kept for work. All these who have
studied the food and agricultural problem of India
have advocated the urgent need of reducing the
number of bullocks, so that the cows are better fed
and the milk supply is thus increased. For instance,
the Royal Commission on Agriculture In India,
emphasized the “necessity of attention on all matters
that will tend to decrease the number of bullocks
required for cultivation.” Sir John Russell followed
in the same strain and said, “If it were feasible, the
best course would be a large reduction in numbers
of animals so as to bring live stock population
more into line with the supplies of food, but this
cannot be done rapidly. Some gradual reduction
will no doubt come about by economic pressure as
the grazing grounds become more, closely settled
for cultivation, and so the castration of scrub bulls
becomes more commonly practised. Improvements
in farm implements and particularly in the bullock
cart, would reduce the need for so many bullocks
in the village.” Prof. Radhakamal Mukherjee also
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advocates the adoption of a definite programme of
reduction of cattle numbers .....”

The problem is how to reduce this number.

Improvement of farm implements, or bullock
carts with ball bearings and pneumatic tyres, do
not even scratch the surface of the problem.
Cooperative use of inefficient bullocks is not a
practical proposition, when on account of the
shortness of season for the preparation of land, the
available period for cultivation is limited. Small
holdings will continue as long as there is no outlet
for the rural population in industry. Utilising animal
labour for cultivation and transport is a most
wasteful method. It has been estimated that in
many parts of India the work-cattle are employed
for half the year, and yet they have to be maintained
and fed throughout the twelve months. The Royal
Commission have stated that bullock labour is a
heavy item in crop production.

MECHANIZATION

The only effective measure that will reduce the
number of work cattle is mechanization.

Mechanization of agriculture has made
revolutionary changes during the last few years.
Here is a picture of a fully mechanized cotton farm
in the U. S. A.

“Tractor-drawn equipment plants and cultivates
the crop. Flame throwers kill the weeds. Airplanes
dust the cotton with insecticides, and, a week
before the cotton is mature, they apply a cynamide
compound which makes the leaves drop off. When
the leaves are gone, the cotton picking machine
moves in. A cotton picking machine can pick a
thousand pounds of cotton per hour, instead of 15
pounds a man can pick. Such a machine works all
day and then with headlight on it works all night.”

The progress of mechanization of farming in
Russia is a well-known story.

Mechanization in farming is usually associated
with scarcigty and high cost of labour. It has,
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however, another, and for India a more important
aspect. Mechanization may be adopted as a device
to reduce demand on food resources. A bullock or
a horse is to be fed from the produce of the land.
A tractor runs on petrol or crude oil.

At the present time the aim in India should be
to replace animal labour by machine and thus save
food which is now consumed by the work-bullocks.
What would be achieved as a result of such
mechanization may be illustrated by taking an
example from the U.S.A. “About 1920 there were
26 million horses and mules in the United States of
America, and by 1940 there were less than 16
millions. In 1919, there were 1,60,000 tractors, and
by 1939, they had increased to 16,00,000. This has
meant a release of 35 million acres of land the
production of which was required to support work
stock.” Imagine what similar reduction in the
number of bullocks would mean to the human
population of India. The fodder thus saved and fed
to cows, would bring about an immediate increase
in the milk supply. Do we not know that a 60 per
cent, increase in milk yield can be obtained by
good feeding ? Further with an assured supply of
fodder the breeds can be improved, resulting in
increased efficiency of milch-cattle.

One of the post-war development plans is to
take motor transport right into the heart of rural
India, this will mean the replacement of bullocks
now used for transport. There are schemes of
hydro-electric development which will provide
motive power for water-lifting, cane-crushing, corn-
grinding, for which bullock power is being used at
present. A very real step towards the reduction of
the number of bullocks will be the introduction of
tractors.

The present is the most appropriate time for
launching a campaign for the mechanization of
agriculture. The price of bullocks is high. There
are thousands of trained mechanics, familiar with
tractors and other power-driven mechinery, who



Everyman’s Science [ ] VOL. XLIl NO. 5, Dec 07 —Jan ’08

will be released from the army. The chief difficulty,
however, is that tractors are not available, and
designs suited to Indian conditions have not been
determined.

In my opinion the first step that should be taken
is to hold an exhibition of tractors and farm
machinery on a very large scale, to which tractor
manufacturers and producers of farm machinery
should be invited from all over the world. This
would enable agricultural experts and manufacturers
to determine which models are most suited to
conditions obtaining in India. The next step would
be to establish a tractor manufacturing industry
and a fully-equipped Institute for Research on
Tractor Designs to guide such an industry. The
first need of India is not luxury motor cars but
sturdy tractors, of moderate size and moderate
price, which run on cheap fuel.

It will not be possible for every individual
farmer to own even a small tractor and have the
minimum number of implements required for
cultivation. The only possible method would be to
undertake cultivation on contract basis. There may
be difficulties in the beginning but if the charges
are moderate and the work is done efficiently and
expeditiously the cultivators will soon appreciate
the advantages. The cost of cultivation could be
substantially reduced by providing cheap fuel. For
instance, no tax should be levied on petrol or crude
oil or any other fuel used for agricultural purposes.
Further it would be necessary to establish chains of
repair stations.

It is a mistaken idea that cooperative farming
should precede the use of tractors and other power
machinery. In fact the introduction of tractors will
inevitably result in cooperative farming. When a
small holder finds that his land can be cultivated
cheaply and efficiently without his keeping
bullocks, he will join in a cooperative scheme of
farming. The farmer is not as conservative as he is
imagined, but is alive to gains that he can get.
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INCREASED PRODUCTION OF
VEGETABLES AND FRUITS

The consideration of increased production of
vegetables and fruit need not delay us. By proper
management, use of good seed, and plants of high-
yielding varities, production of these useful and
necessary foods can be greatly enhanced from the
existing area. A system of cropping in which
orchards are intercropped, with fodder or vegetables,
will mean better use of the land. For instance,
fodder could be grown in a vineyard, an orange
grove or a mango orchard. Carefully-planned trails
alone will determine the most rational use of land,
as various conditions will determine what can be
achieved, and these conditions vary from locality
to locality.

CONCLUSION

To sum up : A national crop planning should be
based on the best and most efficient utilization of
land and other resources for social needs. The first
social need is food. It is possible to envolve, for
the various parts of the country, cropping schemes
which will result in greater production of
carbohydrates from smaller areas, than is the case
at present. In any such scheme tubers will play an
important part, and the area under cereals will have
to be reduced. Acreage released from cereals can
be devoted to pulses, oil-seeds, fodders, an increased
production of milch is necessary for obtaining
well-balanced diet. The increased food for milch-
cattle, both in roughages and concentrates, which
will result from such a cropping scheme, will make
up our existing deficiencies in milk—a most,
necessary “protective food”. The introduction of
more legumes, i.e., pulses as well as fodders, will
enrich our soils. A reduction in the number of
bullocks by encouraging the use of tractors and
motor transport, and the introduction of machinery
driven by cheap electric power, will release much
fodder and enable us to improve our breeds of
milch-cattle, with a consequent increase in milk
production.
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All this is possible and we have the knowledge
to do it, but as the Hot Springs Conference stated,
“It requires imagination and firm will on the part
of each government and people to make use of that
knowledge.”

FOOD TECHNOLOGY

The available resources of food can yield better
results, if their nutritional values are conserved,
and not destroyed in processing and preparation
for consumption, One need only mention the case
of eating over-milled rice. There is not only loss of
valuable food rich in proteins, but the additional
disadvantage of the consumer suffering from
deficiency diseases. Preservation of food, in a
satisfactory manner, is an essential part of food
enconomy. A great deal of wastage, which can be
avoided, occurs during transit, particularly in the
case of fruit, fish, and such articles of diet as
putrefy quickly. Large quantities of food grains
and other food products are consumed and spoiled
by rodents and insects. It is necessary that our
transport system be improved through refrigeration,
and cold storage developed extensively for all
types of foods, which must be kept at a low
temperature for safe preservation. Improved storage
is one of the methods of avoiding damage to
grain : Dehydration of food products is of
incalculable value in food preservation and
distribution. It is particularly necessary for bulky
foods, such as tubers. It reduces bulk and makes
for low cost of transport and distribution. From
liquid milk to potatoes every type of food can be
successfully dehydrated. As the technique improves
it will be possible to preserve all the good qualities
of fresh food in dehydrated commodities.

As far as India is concerned, fortification of the
common articles of diet, with all the ingredient
necessary for full health is an urgent necessity,
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Starch from cassava, fortified with proteins,
vitamins, minerals and other useful ingredients,
and pre-cooked to a suitable stage, may greatly
help to solve the nutritional problems of, for
instance, Travancore. Modern development in food
technology has shown what can be done with
cotton-seed meal in making it aceptable to man as
a highly nutritional food. Cotton-seed flour is
being used in America in such quantities that the
supply cannot meet the demands of bakeries and
biscuit firms. Cotton-seed flour is twenty times as
nutritious as potato, and contains 50 per cent of

proteins.

Chemists have produced rayon, nylon, plastics,
and there seems to be no reason why they cannot
produce artificial rice from tuber starch. This rice
may be a perfect food containing all the necessary
requisites of an excellent diet, it may have a flaour
which appeal to the human palate, and it may be
cheaply produced in such form that it can be

prepared for a meal in an easy manner.

Food yeast from molasses is known to contain
50 per cent proteins of high biological value and
the important vitamin B;. Our sugar industry can
supply huge quantities of molasses for the
manufacture of yeast. Yeast mixed with flour will
add valuable protein to a diet containing starch.
Yeast can be grown