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RESEARCH AND EXPLOITATION

NDUSTRIAL raw materials from land that
lend themselves to economic conversion and
utilisation by man can be broddly classed as
agricultural, sylvicultural and mineral. Agri-
cultural products like cotton, jute, and food
Ccrops are receiving considerable atiention, and
1t 15 expected that comprehensive schemes - of
research on these will be included in the post-
war plans. The sylvicultural products, on the
other hand, have not been so favoured, partly
because of the unceasing suggestion from all
sides that India is mainly an agricultural coun-
try and partly because of the neglect in explor-
ing the indusirial potentialities of the Ilarge
variety of raw materials that the country is
endowed with. The latest available figures in-
dicate that the surplus forest revenue of India
is hardly 26 per cent, as against 35 io 50 per
cent, in more technically advanced countries
of the Weet. Of the 400 million people in the
country only about a million and a half are
employed directly in the collection and distri-
bution of forest raw materials. In independent
India we may look forward tgo a sustained and
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OF FOREST PRODUCTS

purposive programme of _ intensive research
and exploitation in-this field. It may, there-
fore, be desirable to outline here & plan for
the study and development of industries based
on the forest wealth of the country.

The principal products of recognised econo-
mic value in Indian forests are timber, fuel,
grass, bamboo, sandal and lac. A number of
minor products also contribute in a small mea-
sure to-forest revenue. Investisations carried
out at the Forest Research Institutes of Dehra
Dun, Coimbatore and a few other centres have
no doubt helped in improving the productivity
0of the forests of India and better exploitation
of the forest products with increased {inancial
relurns. But the enormous scope for research
and exploitation can be gauged by the faet that
we have yet to cvolve “timber trces coming
carly inlo moturily, ronder saplings and tim-
ber pest-proof, discover pulp for varielics of
paper and rayon; nor have we exhausied the
uses or perfected economical methods of pro-
doction of sandal wood, sandal oil, 1ac, lae dye,
cssential oils, gums, resins and grasses,
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With regard to timber afforestation follow-
ing deforestation as a routine practice is all
that i1s mostly being done. Comprehensive,
long-term investigations -on plant physiolegy,
genetics, hybridisation, forest botany, entomo-
logy, mycology and allied branches of sylvicul-
ture still remain to be undertaken. Basic and
wide knowledge of our national resources are of
obvious necessity in turning the forest wealth
to greatest advantage. For it is strange that
the Indian forests which Include practically all
types in the world, ranging from dry tropical
to Alpine and moist temperate forests, should
not be able to supply the right pulp for paper
or rayon. While trying, therefore, to induce
foreign plants of known ulility to grow in our
forests, unceasing search must be, made {for
indigenous wood for modern industrial uses.
A basic survey coupled with technical progress
and sound forestry should certainly promote in
increasing measure the use of indigenous pulp.

Sandal culture and utilisation is another
instance demanding attention at the hands of
both the scientist and industrialist, Sandal
wood iz a monopoly, particularly of Soutih
India, enjoying a very high priority among
products of luxury and pharmaceutical value in
the world. The income from this source forms
a respectable fraction of the forest revenue in
Mysore State. The necessily for careful nurture
and protection of the plant from pests will be
all the more appreciated when it is realised
that sandal requires about forty years before
it is ready for harvest. But as things stand
to-day the annual loss of "sandal, especlally in
the form of saplings as a prey to spike disease,
is beyond computation. It is needless o em-
phasise that an effort in this direction cannot
be made too soon. To eliminate or reduce the
incidence of the disease, fundamental investiga-
tions into the physiology of the host as well as
of the wvirus responsible for the disease are
essential. Only such a study is likely to sug-
cest sure methods of tackling the pest. Iur-
ther, production of sandal oil could also be
raised by evolving strains of early maturity
and higher oil confent. In utilising the oil
there could certainly be a more thorough study
of its applicability in the pharmaceutical in-
dustry. During the last decade a good deal
of work was carried out at the Indian Insti-
tute of Science on the physiological and
biochemical aspects of sandal and its legumi-
nous host plants as well as on the nature of
spike disease. With the establishment of the
Board of Scientific and Industrial Research In
Mysore it 1s to be hoped that these investiga-
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tions will be continued towards a fruitful con-
clusion.

Shellac offers similar and equally extensive
scope for both basic and applied research,
Shellac is also vulnerable to pests. But in
addition, the production is critically influenced
by the vagaries of the weather. There have
been years when the crop of lac has been cut
down to fifty per cent. of the normal produc-
tion owing to failure of rains. In the early
thirties investigations were carried out at the
Indian Institute of Smence on the nature,
production and composition of lac. The Indian
Lac Research Institute, Ranchi, has made valu-
able contributions to our knowledge on the di-
electric properties, constitution, effect of storage,
ete.,, of lac. Applied researches on the util-
1sation of lac derivatives, esterification of rosin
with shellac, manufacture of de-waxed lac
nave also been carried out at this Institute.
A good number of industrial applications of
lac have been thoroughly investigated by the
Imperial Institute, lL.ondon. We hope that co-
ordinated, comprehensive schemes of inwvesti-
gation covering the wvarious aspects of produc-
tion and utilisation of lac will be continued.

The accepted method of exploiting by-pro-
ducts as a means of cheapening the principal
commodity can be applied to lac also. The
scarlet dye of the lac insect, which formed the
main product in the ancient industry, can find
to this day a demand among silk dyers. The
dye is not inferior to any of the synthetic pro-
ducts in its sheen or fastness to light. But
the drawback is the inconstancy of the shade

_of the dye extracted from different batches.

The immediate demand is, therefore, the work-
ing out of methods of quality conirol in the dye.
The washings of the stick-lac, now running to
waste in the industry, is also a potentially rich
source of nitrogen and vitamins, 1f we are,
therefore, able to work up systematically all
the produce of the lac insect, ensure quality
in them and press them into service in the
national economy of the land, there should
indeed be no need to despair of the future of
the lac industry.

The  forest department is also shouldered
with the pressing responsibility of providing a
ceaseless supply of fuel to the nation’s homes.
But the conservators of forests have yet to
insist on their right to demand a thrifty and
economic use of the fuel which they have 1o
grow with so much pain and care. For it is
deplorable that in burning fuel, as we now do,
we are able to utilise little more than twenty
per cent, of its calorific value, This waste ¢can
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hardly be jJustified when known methods of
fuel technology ordinarily followed in coal-
burning countries make possible a far less
wasteful use of the national supply. It 1s
within the domain of research on forest pro-
ducts to work out ways of conservation of fuel,

not only In forests but in the citizen’s home,
the cumulative value of which will mean an
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enormous saving of an essential commodity.
It is to be hoped that the authorities in charge
orf forestry will formulate comprehensive plans
of investigation on all aspects of the problem
and insist on their execution with the same
speed as other technical and industrial schemes
are favoursd with.

EDITORIAL NOTES

MORALITY OF SCIENCE

NTIL before the atom bomb, Science was
considered non-moral. The search for the
laws of nature and the knowledge of them
was thought to be the right of every one who
would seek it. No discrimination in gaining
such knowledge and training for further dis-
covery was {olerated. But the burst of the
atom bomb on Hiroshima and Nagasaki has
suddenly awakened the scientist’s conscience
and sense of responsibility. It has made him
deubt if Science is, after all, outside the pur-
view of human ethics. Prof. Norbert Weilner
of the Massachusetts Institute of Technology
voiced the opmmion of all thinking men when
he raised serious objections agailnst freely im-
parting his findings on controlled missiles. In
his letter to a fellow-worker—probably on a
war weapon—he questions the current morality
of disseminating all knowledge indiscriminate-
ly., “In the past, the comity of scholars has
made it a custom to furnish scientific informa-
tion to any person seriously seeking it,” writes
Prof. Welner. “However, we must face facts:
The policy of the government itself during and
after the war, say in the bombing of Hiroshima
and Nagasaki, has made it clear that to pro-
vide scientific information is not a necessarily
innocent act, and may entail the gravest conse-
quences. One, therefore, cannot escape recon-
sidering the established custom of the scientist
to give information to every person who may
inguire of him. The interchange of 1deas, one
of the great traditions of science, must of course
receive certain limitations when the scientist
becomes an arbiter of life and death.

“The measures taken during the war by our
military agencies, in restricting the free inter-
course among scientists on related projects or
even on the same project, have gone so far
that it is clear that if continued in time of
peace this policy will lead to-the ftotal irres-
ponsibility of the scientist, and ultimately to the
death of science. Both of these are disastrous
for our civilisation and entail grave and im-
mediate peril for the public.”

Continuing, the professor writes, “The expe-
riecnce of the scientists who have worked on
the atomic bomb has indicated that in any
investigation of this kind tlie scientist ends by
putting unlimited powers in the hands of the
people whom he is least inclined to trust with
their use. If, therefore, I do not desire to parti-
cipate in the bombing or poisoning of defence-
less peoples—and I most sincerely do not-—I
must take a serious responsibility as ta those to
whom 1 disclose my scientific ideas.”
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_These contentions of Prof. Weiner and men
like him—who are many-—strongly remind us
of the age-old Hindu precept which enjoins the
Guru to be careful, circumspect and severely
strict in choosing his successor who will be
called upon to carry forward the torch of
Knowledge. And to-day we are driven to
think on almost exactly similar lines, that all
me:? could not be trusted with the power for
evil.

The importance of . psychological fithess for
the respective professions is being increasingly
recognised. In this era of the atom bomb,
therefore, a huge responsibility devolves on
tha scientist in imparting to the world at large
new selentific. information, espzcially informa-
tion of the kind likely to be misused as a
weapon of war. It is clear that the profession
of science can only be entrusted to those who
entertain such an abhorence of war and human
suffering that they would rather sacrifice science
as a career than co-operate with the war-
monger 1n any form. Another and more prac-
tical way of preventing the abuse of science is
for the scientists, as a class, to refuse, in the
words of Sir J. C. Ghosh, to be the camp fol-
lowers of politicians. We trust the urgent
realisation of the gruesome consequences of the
use of the atom bomb will swell the volume
of opinion in favour of humane and rational
science taking the lead in the management of
world affairs, For it is abundantly clear that
current politics has woeiully failed to keep
pace with the progress of science which has
broken barriers and erased man-made frontiers.
We wish the Atomic Scientists, led by Profes-
sor Iinstein, every success in their efforts to
rationalise the application of science for the
promotion ¢f human happiness.

FACTORY TRAINING FOR INDIAN
STUDENTS OVERSEAS

WE are receiving repeated complaints from

our scholars inh the United Kingdom and
United States that facilitics for practical {rain-
ing are lacking in both {ihe countrics. While
the universities and fteehnical  schoeols hoave
cxtended a warin welcome to Indian students,
the factories and industrial plants have failed
to c¢ncourage thoem., Mr, Krishnamurti from
Akron, Ohio, writes in a lefler to The Hindu,
“With, great difliculty I was able {o arrange
and complete three months' training i’ ihe
Firestone Tyre Company .. 1 have been try-
ing to arrange for further practical instruction,



