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[ An introductory framework for the study of history of science is presented.

Roots of origin of modern

science have been traced. The principal characteristics of the scientific method have been discussed.

The relation between science and technology has been indicated.

The roles of social demand and _

individual contributions in the development of science have been analyzed. The inverse effect of science

and technology on society, the roles of dogma and openness of mind

in science, and the national and

international aspects in science have been briefly discussed ].
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“... Internalist historians,.

stress intellectual

factors in scientific growth and form a valuable
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cotrective to sociological macrotheorising. Internal-
ist accounts are not, however, incompatible with
sociological explanations as such ... external causes
do not generate new activities ab initio”

( Barry Barnes, 1972 ).
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“The birth of the exparim2ntal-mathem atical
method - which appeared in almost perfect form in
Galileo and which led to all the development of
modern science and technology presents history of
science with one of its most important and complex
questions ... the new or experimental‘ philosophy
was characterised by the search for measurable
elements in phenomena and the application of
mathematical methods to these quantitative regulari-
ties has long been recognised. A world of quantity
was substituted for the world of quality but the
advance into abstraction went further than these,
for motion was considered apart from any particular
moving bodies ... the instinctive experimentation of
the technologist and craftsman differed from the
conscious experimental test of precise hypotheses
which formed the essence of the Galilean method.”
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“Something must tell the scientist where to look
for and what to look for... Strongly held convictions
that are prior toresearch often seem to be a precondi-
tion for success in the sciences. Aristotle’s Physica,
Ptolemy’s Almagest, Newton’s Principia and Opticks,
Franklin’s Electricity, Lavoisiet’s Chemistry, Lyell’s
Geology, these works ard many others all served fof
a time implicitly to define the legitimate problems
and methods of a research field for succeeding

generations of practitioners.”
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Science and Society ¢ Bertrand Russel (1952)
Science Through the Ages: Justus Schiffers in
the Book of Popular Science (Grolier 1970).
Dialectics of Nature : F. Engels
Science J- D. Bernal

in History : ( 1965 )

( Penguin ),
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8., The Sociology of Sciences ( Ed.) Barry Bernes
( Penguin 1972 ).

7. A Concise History of Science in India: Ed.
D. M. Bose, S. N. Sen and B. V. Subbarayappa
{1971 ). 2

Mathematics and Science in China and the

West : Joseph Needham ( Science and Society
Vol, 20, 1956 )

Materialism : M. N. Roy.

The Technology and Economy of Mughal
India : Irfan Habib ( Debraj Chanana lectures,
1970 ).

ﬂ The Scaffold Called ‘National Science’
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The publication of the book ‘Self-immolation
of a Scientist*, has provided a solemn occasion
the

circumstances, prevailing in our country, leading

for all of us to recall and ponder over

from time to time to the tragic loss of national assets

like Dr. Vinod H. Shah.
scientist and a patriot in his lifetime, Dr. Shah was

A promising young

a maize agronomist in the Indian Agricultural
Research Institution ( IARI), Delhi. It wasa great
loss to the country when, on 5th May, 1972, he
committed suicide by hanging himself.

The book provides an insight into the causes
which led to this drastic step and is an indictment
of the manner in which agricultural research is
administered in our country., Newspaper reports,

letters, articles, enquiry reports are collected

‘together. The book is mostly in English, but some

pages are in Gujrati and a few in Hindi. ‘Those

interested and involved in the movement of scientific

workers in the context of Indian society will
definitely find the book a source of knowledge and
strength.

In his last testament Dr. Shah makes the charges
(among others) that ‘lots of unscientific data are
collected and passed on to fit .. the ilne of thinking
of the Director (Dr. M. S. Swaminathan)’ ; and that
‘mediocre people’ who keep ‘the higher authorities
close to them by fair or foul means are recruited and
promoted in preference to those with initiative,
dedication and ability.’ Of particular interest is
the material in the book concerning the first charge
the

needs and problems of those engaged in reseatch, and

since its implications go beyond immediate
involve the norms of honesty in science and the food
that people eat. Dr. M. S. Swaminathan (MSS), Direc-

tor-General, Indian Council of Agricultural Research

« Bdited and complied by Manu Kothari from

Navajivan Press, Ahmedabad. Published by J. H.

Shah, brother of Vinod Shah, on behalf of the family. The book is unpriced.
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(ISAR), winasr of $ 10,000 Ramon Magsaysay
Award, in recognition of his spectacular claim for
lysine and protein increase by radiation mutation of
wheat,fhad, it appears, cheated. In 1963 Dr. Norman
Borlaug of the International Maize and Wheat
Improvement Centre in Mexico was distributing the
dwarf wheat varieties which were the foundation of
{he ‘green revolution.” Tall plants collapsed if grain
heads were made bigger, but short plants did mnot,
so that with the dwarf varieties more fertiliser and
more water could be used and the yield more than

doubled. In 1963, India received several dwarf

o . wheats of which one, Sonora 64, proved suitable for

late sowing But its drawback was that it was red
rather than the amber which is preferred in Iundia.
In November, 1963 a team headed by Swaminathan
( IARI ) subjected some Sonora 64 seeds to gamma
rays and ultraviolet light. Iua 1967 Swaminathan
made a spectacular aunouncemeant. The mutgnt
named Sharbati Sonora was amber, was claimed to
be rich in protein and lysine (lysine is an amino
acid that is high in animal protein but low in plant
protein and thus ofte deficient in vegetarian diets).
In Oatobar, 1937 M3S at a New Delhi symposiam
claimed that in protein and lysine Sharbati Sonora

(SS) was comparable to milk. In November, 1967 in

" an article in Food Iniustrizs Journal he toned down

his claim to 4619 (not 7 to 8% as in milk), but still
higher than 1'86% for Sonora 64 (S64) as far as lysine
was concerned. Further, he claimed 16'5% protein
for SS vs 149 for S64.

by various interested people. But other laboratories

These claims were hailed

( Purdue and Nebraska ) found that there was no

significant difference in lysine content of SS and S64.
In three papers in 1968 MSS climbed down to 39
lysine for SS; also the 1'86°, he had reported for
S64 he now quoted as 2 to 2:3%. Finally in 1969

Borlaug spoke, ‘in no case was there a sigaificant

wRAN-FIAR, 2w

difference between the normal and the mutants i
Yet in January 1971,
MSS published in the journal ‘Plant Food for Hupian
Nutrition’ his tall claim (of 1967 already published

in Food Industries Journal) with no indication that

lysine and protein content.’

it had been published in another journal more than
three years eatlier. It was in August 1971 that MSS
received the Ramon Magsaysay Award and the
‘MSS had

developed SS with 89 lysine. which was now

citation among other things said,
alleviating the deficiency of essential amino acids
in the Indian diét, so harmful particularly to brain
development ir young children’. And this was
ironical since 8S wasalready well on its way out. In
January 1972 MSS became Director-General of ICAR
and the whole episode may have been forgotten had
it not been for the suicide of Dr. Shah.
story also shows us how to beat their own drums
After

trumpeting the triumph of nuclear energy applied

The lysine
one science department re-inforces another.

to plant improvement no one was willing to admit
that the report was erroneous, and intersted parties
extolled the virtues of radiation mutation. But
though radiation mutation has had a few successes
most useful results have been obtained by search for

already existing genetic variation which is of course

a much cheaper method. Indged, the final irony is

that SS may mot be a radiation mutation at all.
Apart from Sharbati Sonora, false claims have also
been made by our ‘great scientists’ on Baisakhi
Moong, new strains of Maize, some varieties of
Sabarmati rice etc. The trouble is that the scien-
tists at the top and in the administration ate
engaged in all sorts of self-promoting activities
while the scientists working under them either sin g
to the tune of the bosses or are frustrated.
Incidentally, it is to be put onm record that not

only the so-called scientific institutions of this

bR}




tountey, but internat'ionalflfy reputed institutions
ovetseas, also forsake from tiute to time the norms of
obfectivity in science fand -openly patronize -the
‘scientists’ thriving on got-up re search. Swaminathan
was elected a fellow of the Royal Society in 1974.
In this connection, the following extract from New
Scientist (6 Feb., 1975) is relevant : *  On 15 March
1974, Dr. Swamanathan was elected a fellow of the
Royal Society, notwithstanding the publication in
August 1969 of Dr. Borlaug’s CIMMYT data showing
the extensive non-validity of Dr. Swaminathan’s pro-
tein and lysine data, and even after press articles on
19 Jan., 1973 put on record that the official report
of the enquiry into the allegations arising ffrom
Dr. Shah’s suicide in protest against professonal
and administrative irregularities in science had
That report

been submitted to the authorities,

provided evidence of continuing publication of non-

valid data by Dr. Swaminathan in a manner clearly
contrary to the motto of the Royal Society express-

ing its determination to withstand dogma and to
verify all statements by an appeal to facts.” ( R, A.

Bilow, an ex-Director of FAQ N
Dr. Shah has been a martyr at the scaffold called
The

scientific workers of the country owe a debt to them

‘national-science’.  There have been others.
which can be redeemed only through an organised
effort on their part to fight against the abuse of
Dr. Shah took his life. But he does not

belong to the category of ‘suicides’ of whom Her-

science.

mann Hesse speaks ( quoted in ‘Self-Immolition of
a Scientist’ ) :

“To ‘suicides’ belong plenty of people who are
walking dead, whose lives are stories of continuous
compromises with principles and many of them
crowd our several living graveyards of scientific

institutions.” —B. Dutta Roy
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