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HISTORICAL COMMENTARY AND NOTES

Scientific tradition and other traditions*

B. M. Udgaonkar

In the ‘Project of History of Indian
Science, Philosophy and Culture’
(PHISPC), our concern has to be with
the trio science—philosophy-culture, in
interaction with one another. This is
where the uniqueness of this project
would lie. Unidimensional discussions
of any one of the trio should have no
place in the volumes that result, except
where they raise important questions at
the interface(s). And in that case, ex-
perts 1n two {or three) dimensions
should have sessions together to
sharpen the questions and, to the extent
possible, arrive at (even tentative) an-
swers to these. This has already been
emphasized by Chattopadhyaya'. How-
ever, it bears repetition in view of the
contents and presentation in some of the
"Occasional Papers’ that have been
brought out so far.

Indian civilization 1s about 4500-
5000 years old (including the Indus
Valley Civilization period; 8000 years
old if one includes the pre-Harappan
findings in Baluchistan). During this
period, India has made many important
contributions to science, technology,
philosophy and culture. How did the
developments in each of these areas
influence one another? During this long
period, what was the place of science in
philosophy and in the civilization at
large, at different epochs?

What role do the dominant scientific
concepts play in the differential devel-
opment of philosophy in different cul-
tures? For example, Seal? observes that
"Hindu philosophy on its empirical side
was dominated by concepts derived
from physiology and philology, just as
Greek philosophy was similarly domi-
nated by geometrical concepts and
methods’, and adds that ‘Comparative
philosophy, then, in its criticism and
estimate of the Hindu thought, must
take note of the empirical basis on
which the speculative superstructure
was based’. This assertion would
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*This article was originally prepared for the
Project of History of Indian Science Ph-
losophy and Culture of the Indian Council of
Phitosophical Research and was brought out
as Occastonal Paper 24 of the Project

merit a detailed discussion. Is the asser-
tion true? Or is 1t an oversimplification
with regard to both Hindu Philosophy
and Greek Philosophy?

Established science at a given time
influences philosophy and vice versa,
though radically new developments do
so usually with some time lag. How
does one see these influences at work,
in general i1n the Indian context? What
were the positive and negative influ-
ences at different epochs? Chronology
becomes important in this context.
There are, however, serious chronologi-
cal uncertainties in Indian history.

In the case of science, one tends to
compare the Indian situation with the
developments in Europe over the I[ast
few hundred years, is overawed, and it
IS not uncommon to hear loaded coun-
terfactual questions like ‘Why did India
have no science? Is it because of its
tradition?’, In asking such questions,
the foreigner and, following him, many
Indians, forget that science based on
observation and empirical methods is to
be found in the practice of the ancients
in India, and that science is as much a
part of our heritage as the greatly ex-
tolled mystical tradition®. One has
legitimately to take a longer time scale
for any comparison, and counter the
ethnocentric prejudices with facts.

The time scale of several thousand
years also means that concepts may have
changed with time. This has to be con-
stantly kept in view. For the impact of
any glven concept, e.g. Mayd, one has
to ask the meaning attached to it during
different epochs.

Indian contributions to science and
technology from the earliest times have
begun to be documented’™, though
there i1s no comprehensive work yet
comparable to that of Needham and
coworkers on China. It is, however, by
how recognized that India’s contribu-
tions to science and technology over the
centuries are quite significant, This is,
however, not the subject of our discus-
ston. Rather, we will try 10 survey ihe
rcasons which have often been adduced
as to why, in spite of a strong carly base
In science and technology, India failed
to build on it during the last 500 years.
Why did this happen?
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Why did India lag behind in
recent centuries?

The question often raised is: If Indians
had the questioning attitude and the
tradition of experimental and mathe-
matical investigations at one time, and if
they made signifijcant contributions to
developments in science and techno-
logy, especially up to about 1200 Ap,
and maintained their supetiority in cer-
tain technologies, e.g. textiles, metal-
lurgy, architecture, ship building, etc.,
right up to the 17th or 18th century®®,
why did they fail to build further on this
base? Why was it left to Europe to develop
modern science? Were there some factors
in our traditions which came in the way?

In history, such questions as to why
something did not happen are difficult
to answer. They are even treated as
nonquestions by some historians. There
are several questions of this kind that
one could ask about Europe: e.g. why is
it that none of the religions of today
started in Europe? Why did they all start
in Asia? Why did the early wave of sci-
ence and philosophy in Europe not start
in mainland Europe? Why did it start in
an insignificant southeastern corner of
Europe and in adjoining Asia (called
Asta mminor)? Why did the Europeans
not discover zero? And why was Japan
relatively late in joining the march of
civilizations? And so on. One has no

simple and straightforward answers to
such questions.

China and the Arab world were also
unable to build on the early head-start.
Maybe different sociopotitical and his-
torical circumstances were responsible
in each case. These need to be studied
in an unprejudiced manner, using such
meagre data as are available and recon-
structing where there are gaps (and
there are many gaps), with a more open
mind than has been customary. Many
times hypotheses were made by Western
scholars in the colonial peniod, and
these bave been echoed by Indian schal-
ars ¢ven in the post-Independence era,
A kind of colontal thinking has tended
1o persist, even if unconsciously, and so

these hypotheses have to be looked at
afresh.
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W hile listing some of the idcological
or atbtudinal factors which have betn
held responsible for India’s inabilty (o
build on its early base, and making
some comments on them, we would hke
to emphasize at the start that they do not
strike us as having the status of any-
thing more than speculations or pigju-
dices. given the importance of the
question being discussed. Much more
detailed work is needed before any of
the prevalent myths in this domain
could attain the status of causal rela-
tionships vis-g-vis development of sci-
ence in India. Wherever any of the
factors have their counterparts in other
civilizations, especially the European
civilization. a comparative study would
be called for.

It is to be hoped that the relevant
sections on philosophy and culture 1n
the volumes that will come out of
PHISPC will deal with these questions
in depth.

The supposed other-worldliness
of Indian culture

It is alteged that early Indian culture
was other-worldly, that 1t perceived the
world as Mayvaz or iHlusion, and that the
conceptual world-worthlessness led to a
lack of interest among Indians in any
worldly pursuits. Indians, 1t is said,
were only interested in the liberation of
the soul as a goal, and not in studying
the external world.

It may be argued that a distortion of
the concept of Mayad is involved in
such an argument. Even if this is so, it
would be useful to know the extent to
which the distorted/corrupted interpre-
tation of Maya affected a young intel-
lectual’s choice of a field of study
during different ¢pochs of our long
history. Were the brightest enquiring
minds turned away from the study of
worldly phenomena?

Related to the interest in other-
worldly entities was the distinction
made between what was called par@
vidya and apar@ widya, the higher kind
of knowledge and the lower kind of
knowledge, and the influence such dis-
tinction would have had on the percep-
ion of what was really worth studying
and worth respecting.

In the Mundaka Upanisad, we find
the question put by an earnest student to
a great teacher: ‘What is that reality by
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knowing which we can know all that
there 1% in this manifested umverse? .
The teacher rephes: “Two are the vidyas
or Sciences to be acquired by man, so
say the knowers of Brahman. One is
called pard widya, higher science or
knowledge’, the other is called apar@
wvidy@, ordinary science or knowledge”.
The knowledge/search for the knowi-
edge of the soul was considered the
higher knowledge. Since what was con-
sidered really worth knowing was to be
approached by turning the light inwards,
this may have come in the way of the
study of the external world. The best
minds may have turned towards the
exploration of the inner world — toward
spiritualism and mysticism — which was
placed on a higher pedestal in the name
of pard vidya.

Then there was ‘a powerful cur-
rent’'® in Indian culture that ‘the truths
of the physical and supra-physical re-
alities can be grasped, known and pos-
sessed by us through faculties which lie
above the ranges of physical senses and
rational intelligence’’® and that the
knowledge obtained by development of
those higher faculties, by yogic means,
through meditation and intuition, is
superior to that obtained by one’s
senses and reason''. The gods have
sometimes been described as pratyaksa-
dvisah, i.e. as hating something that is
acquired by the senses. How powerful
was this current 1 space and time?

It has also been stated that the fact
that renunclation was an accepted and
respectable way of life fed these trends
and came in the way of development of
science and technology

The Karma ideology has also been
adduced as a cause ~ the idea of previ-
ous births and their consequences in the
current life, and the resultant fatalism.

The influence of the Bhakti-Marga,
which spread in the country through the
emergence of a series of saint-poets
after the eighth century in different
emergent languages and their composi-
tions, which became very popular, has
also been mentioned.

While Indian culture has had such
negative tendencies, it is not clear how
widespread was their effect in space and
time, in a large country and a stratified
society whose intellectual  history
spanned three to four thousand years —
especially as India has many important
scientifte discoveries to s credit over
the centuries. This is a matter that needs
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to be looked into carefully from the
point of view of possible impact on the
development of science. Vivekananda.
one of the greatest of the modern expo-
nents of Yoga and the Vedanta, has, for
example, laid repeated stress on the
experimental character of Yoga and on
basing it on reason'®.

Referring to the flourishing trade
between India and Rome during the
period 200 BC to 300 AD, Thapar'® men-
tions Pliny’s complaint that the Indian
trade was a serious drain on the national
income of Rome. The Frenchman Bern-
ier, who travelled in India more than
1500 years later (1656—1668), says: ‘It
should not escape notice that gold and
silver, after circulating in any other
quarter of the globe, came at last to be
absorbed in Hindustan’', These are not
observations supporting the other-
worldliness of Indians over the centu-
ries.

It is interesting to see what Vivek-
ananda has to say about Maya, espe-
cially in relation to scientific pursuits.
Vivekananda refers to Afavg as ‘one of
the pillars upon which the Védanta
rests’'”. He, however, warns us that the
word Maya is used incorrectly fo de-
note ‘illusion or delusion or some such
thing’. Having said this, he proceeds to
give a number of examples to 1tustrate
what Mayad is, a couple of which are
quite intriguing:

‘A man of science rises, he 1s thirsting after
knowledge No sacrifice 1s too great, no
struggle too hopeless for him He moves
onward discovering secret afier secret of
nature, .. and what for”? Why should we
give him glory? Why should he acqurre
fame? Does not nature do infimitely more
than any human being can do? ... Nature
can hurl a thunderbolt of any magnitude to
any distance If a man can do one small part
as much, we praise him and send him to the
shies. Why? Why should we praise him for
imitating nature, wmitating death, imitating
dufiness, imitating msentience? .. Yet we
are all strugghng after that And this 1s

Maya ', ¢ ... so with our intellect In our

desire to solve the mysteries of the universe,
we cannot stop our questioning, we feel we
must know and cannot believe that no
knowledge is to be gamned A few steps, and
there arises the wall of beginningless and
endless time which we cannot surmount A
few steps, and there appears a wall of
boundless space which cannot be sur-
mounted, and the whole 1S irrevocably bound
in by the walls of cause and eftect We can-
not go beyond them Yet we struggle and
still have to struggle And thisis Mma’'’.
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... Is there no hope then?” He continues,
“True 1t 15 that we are all slaves of Mayg,
and ive in Maya . Is there no way out? No
hope? . . on the other side, thercfore, is the
bold assertion that this is all nonsense, that
this 1s Mavg .. %

At another place, Vivekananda says,

. . . the minds of the people from whom the
Vedas came were intent upon followiag
pinciples, discovening principies. They had
ng ume to work upon detarls or to wait for
them, they wanted to go deep into the heart
of thigs Something beyond was calling
them, as i were, and they could not wat,
Scattered through the Upamisads, we find
that the details of subjects which we now
call madern sciences are often very efrone-
ous, but at the same time thewr principles are
correct . .. "7

We have chosen to quote at length from
Vivekananda since he represents in a
sense a link between ancient tradition
{rather, the Advaita tradition) and mogd-
ernity, and an important figure in the
Indian renaissance towards the end of
the fast century. Is he also undervaluing
the importance of scientific pursuits as
we understand them? Do such views
reflect the thinking about science in one
important school of thought over the
centuries? I[f so, could they have been
partly responsible for nondevelopment
of modern science in India? In science,
what the Swamiji called ‘details’ are as
important as ‘principles’; ‘details’ are,
in fact, an imporiant path 1o ‘principles’
and have often led to the overthrow of
carlier "principles’. What does one mean
by saying that details were erroneous
while principles were correct? In sci-
ence, no general principle is frozen as
unassailable knowledge for all time. The
strength of the scientific method is pre-
cisely in the openness to new principles
in the light of new ‘details’ as they un-
fold themselves.

Thapar’® has noted that ‘Indians in
the pre-eighteenth  century  never
clasmed that they were more spiritual
than other people, or that the Indian
way of life was concerned solefy with
ihings spinitwal. The ideal of the earlier
texis that the best life on earth is a bal-
ance between dharma, artha and Adma
shows a heglthy unconcern for any ob-

session with either the spiritual or the
material’ ™,

Works hike the Kautihiya Artha-

sistra show the detailed interest taken
by ancient Indian scholars in worldly
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matters of government (which was not
dominated by priesthood) in all its as-
pects.

Nehru has remarked: ‘Probably the
Semitic culture, as exemplified in many
refigions that emerged from it, and cer-
tainly Christianity, was far more other-
worldly’. ‘Indian culture taken as a
whole’, he adds, ‘never emphasized the
negation of life, though some of its
philosophies did so; it seems to have
done so much less than Christianity’*'.
Nehru points out that “in India, we find
during every period when her civiliza-
tion bloomed, an intense joy of life and
nature, a pleasure in the act of hiving,
the development of art and music and
hterature and song and dancing and
painting and the theatre, and even a
highly sophisticated inquiry into the sex
relation. It is inconceivable that a cul-
ture or view of life based on other-
worldliness or  world-worthlesspess
couid have produced all these manifes-
tations of vigorous and varied life. In-
deed, it should be obvious that any
culture that was basically other-worldly
could not have carried on for thousands
of years. The confusion seems to have
arisen from the fact that Indian thought
was always laying stress on the ultimate
purpose of life. It conld never forget the
transcendental element in its make-
up ... It taught detachment in life and
action, not abstention from them’%!.

Thapar®’ has discussed the origin of
the stereotype. “The theory of the in-
stinctive unconcern of Indians for
worldly things is found particularty
useful In minimizing such obvious fac-
tors as colonialism in economic under-
development. The explanation of Indian
cconomic backwardness does not lie in
simplistic generalizations on Hindu
culture but demands a detailed investi-
gation into the naiure of pre-colonial
and colonial socicty in India’*:,

Alvarez’ has observed: “There is still
no evidence to date that one fine of
thought was so deominant that it had
become “orthodox™: there was no singie
established view thal set iself up
against and above a number of other
supposed heresies. The hypothesis that
Hindu philosophy {(wrongly identified
wholly with the i1deabistic  schoo))
proved disastrous for Inflia’s technical
capacity or economic activity shouid be
reflegated (o the garbage heap; so too,
the fashionable cliché that india spent
too much of its energy in the pursuit of
mctaphysical speculations . ., .
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Suppression of the scientific
spirit for political reasons

Chattopadhyaya®* has argued that there
was a sysiematic suppression of mate-
rialists ~ e.g. the Canigks — and of ma-
terialistic ideologies in ancient India.
He has written extensively on this
theme, and he, and before him Fillozat,
has made a case study of medicine in
anctent India,

Chattopadhyaya points out that al-
ready in the ancient periad, some 2500
years ago, Indian medicine had taken
the momentous leap from magico-
religious therapeutics to rational thera-
peutics (from daiva-vyapdsraya-bhesaia
to yukti-vyapasraya-bhesaja). This was
a vcry risky step, he says, the risk in-
valved being political. ‘To question
even by implication — mysticism, ritual-
1sm and religion — necessitates also re-
jection of the very way of life alf these
tend to justify. It amounts to guestion-
ing the very norm on which a hserarchi-
cal society wants to thrive.” Further, the
early medical men were looking for
material, natural causes of diseases.
Chattopadhyaya .ar‘gue:s25 that the view
of the laws inherent in nature - techni-
cally called svabhava —is essential for
Ayurveda. Thus, the fundamental postu-
lates of ancient Indian medicine are:

(1} everything in nature takes place
according 1o laws inherent in
nature;

(1) though immuiable, these laws are
nevertheless knowable;

(i11) the knowledge of these Jaws
brings power over nature, which
medically means ensuring a long
and healthy life.

This emphasis on svabhiva rejects ade-
stavada ot karmavddaq ot any supet-
naturalism.  Chattopadhyaya®™ argues
that this natural cause and effect ap-
proach to human ailments and therr
freatment was considered subversive by
the priests, and the Indian law-givers
were ‘obliged to denounce it as abject
heresy’, This led to the downgrading of
the practitioners of medicine in the so-
ciol hicrarchy, by the law-givers, and
also  to  interpolations  of  theolog-
cal/phifosophical  discussions {a  the
Caraha-somhitd, which are meopsistent
with its rational spirit

The confhiel between science and the
counter-tdeotagy was also present
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Europe 1n the middle ages. There was
the inguisition, the burming at the stake
of nonconformist thinkers hike Giordano
Bruno, the trial and humibation of
Galileo, and the indexing of books. How
does one compare the conflict between
science and the counter-ideology In
india with that in Europe? Why was it
that the counter-ideology could prevail
in India, whereas Europe could get over
its influence?

Is the argument of Chattopadhyaya
regarding suppression of materialism in
relation to Indian medicine overdrawn®?
It would be useful to have a fresh look
at it. Medicine did thrive in India, did
make advances’’ and even spread out-
side India down to the eighth century.
Indian doctors were imported by the
Abbasid Khalifas to supervise their own
hospitals in the 8th century AD and San-
skrit medical texts were translated into
Arabic*®,

A Spanish Mushim scholar, quoted by
Chattopadhyaya  himself, says in
1080 AD that Indian medicine was the
best in the world.

Further, when Francis Buchanan car-
ried out a survey of the state of medi-
cine and surgery in 1807, under orders
from the Court of Directors of the East
India Company, he observed in relation
to Bihar: *‘Medicine is taught by several
of the Pandits, some of whom also,
though they are grammarians, practice
the art ... Besides the Professors of
Medicine, about 700 families of Brah-
mans, almost all of Sakadwip, practice
that art and are the only Hindu physi-
cians who possess anything like sci-

2> (emphasis added).

ence . . .

Conflict between science and
religion

[t 15 not unusual to find it claimed that
unlike in Europe, there was no conflict
between science and religion in In-
dia’® ?!, because there was no hostility
to science of to new ideas in philoso-
phy, on the part of religion; that even
atheists were not persecuted in India.
This was true in early times, when there
was full intellectual freedom, a beauti-
ful example of openness being the
Nasadaya sikta in the Rigveda. There
were as many as sixty-three systems of
philosophy in the days of the Buddha,
and very few of them cared to rely on
Vedic authonity for their hypotheses or
their conclusions. Within the fold of the
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orthodoxy itself there were the
Sankhyva, Mwmamsa and Nyaya sys-
tems, which had hardly any appropriate
place for the divine Creator in them.
Buddhism and Jainism were not sum-
marily dismissed as atheistic. But cer-
tain works came to be canonized some
time around 600 BC, and an almost
equal reverence came to be paid to the
Smrtis and Puranas in the course of
time. Theones began to be accepted or
rejected according as they were 1n con-
formity with or opposed to statements of
the sacred books’®. Already by the time
of Sankara, the pressure was quite
strong. Intellectual giants like Sankara
and Ramanuja had to spend a dispro-
portionate amount of time and energy to
prove that their systems of philosophy
were in conformity with and the natural
outcomes of the Upanisadic hypotheses.
Independent development of philoso-
phies was affected. Instead, one only
had commentaries on the revealed litera-
ture’?.

The separation of philosophy from
theology, and of science from philo-
sophy, also did not take place. This
separation would secem to have been an
important step in European develop-
ment. It enabled science to go ahead
when theology and metaphysics stag-
nated.

Under such circumstances, there was
not much scope left for research and
originality in those matters where opin-
ions were expressed in the sacred books,
which now included Smrfis and Pu-
ranas. A glaring example is that of the
mythological stories about Rahku and
Ketu temporarily overpowering the
moon or the sun and thereby causing
eclipses, which got canonized by inclu-
sion in the Purdngs. Aryabhata, (ca.
500 AD), Varahamihira and Brahma-
gupta“(ca. 600 AD) knew the scientific
explanation of eclipses but were power-
less to explode the myths. In fact,
Brahmagupta went to the extent of con-
demning  Aryabhata, Varahamithira,
Srisena and Visnucandra for expound-
ing the unorthodox but scientific theory
of eclipses. Alberuni has suggested that
Brahmagupta made the compromise
because a calamitous fate like that of
Socrates had befallen him?.

Was this also the reason why Aryab-
bhata’s suggestion that the earth re-
volves around its axis was not followed
up by later astronomers? Or, for the
fact, that the idea of impetus could not

develop into inertia, force, eic, -
perhaps the most important develop-
ments in Europe that launched the sci-
entific revolution?

Incidentally, it will be useful to have
more light thrown on the process of
canonization of scriptures, inciuding the
Smrtis and the Purdnas, which made it
impossible for even outstanding intel-
lectuals Itke Brahmagupta to counter
stories like those of Rahu, Ketu and the
eclipses, and also to document other
instances of this kind. Is the view that
there was no conflict between science
and rehigion/spirituality a modern view,
or does it go back to ancient times?

Swami Ranganathananda’® quotes
from Sankaracharya’s commentary on
the Brhadaranyaka Upanisad: ‘Nor are
the Sries (the Vedas) supposed to have
authority tn matters which are contra-
dicted by other means of knowledge, for
instance, if they said, ‘fire is cold and
wets things’. Was such thinking widely
accepted by scholars or people at large?
During which epochs? '

Possibly connected with this concept
of knowledge as captured and frozen in
the scriptures is the picture of a tradi-
tional ‘Brakmin’ scholar today as a re-
pasitory of knowledge in the books —
rather than a f{ree-wheeling creative
intellectual, applying his knowledge to
the exploration of new phenomena or
providing improved explanations of the
phenomena already known. When did
the tradition of questioning as in the
Upanisads, Nyaya-Vaisestka, and other
early texts fose its vigour and a static
view of the learning of the Ilearned
emerge?

The belief that all knowledge is
in the Vedas

Vivekananda refers to the belief preva-
lent in India that all that is called
knowledge is in the Vedas™>.

It is not uncommon to find it claimed
even today that the Vedas are the store-
house of all knowledge — spiritual and

secular. For example, Jagadguru Swami
Shri Bharati Krishna Maharaj has said:

“The very word Veda has this denvational
meaming, 1e. the fountainhead and 1ttimit-
able storehouse of all knowiledge This dert-
vation, in effect, means, connotes and
implies that the Vedas should contain within
themselves all the knowledge needed by
mankind relating not only to the so-called
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spiritual (or other-worldly) matters but also
10 those usually described as purely secular,
iemporal or worldly, and also to the means
required by humanity as such for the
achievement of all-round, complete and
perfect success 1n all concervable directions,
and that there can be no adjectival or re-
strictive epithet calculated (or tending) to
limit that knowledge down 1n any sphere,
any direction or any respect whatsoever.

"In other words, 1t connotes and implies that
our ancient Indian Vedic lore should be all-
round, complete and perfect and be able to
throw the fullest necessary light on all mat-
ters which any inspining seeker after knowi-
edge can possibly seek to be enlightened
on *** (emphasis added)

One should note that this statement of
the Jagadguru is quoted by a former
President of the Association of Indian
Universities in his Foreword to the book
Science and the Vedas.

It will be useful to know how old this
kind of belief is in our cultural/
philosophical history. When and how
did 1t get ascendancy? Such a belief, if
widely held, could lead to stagnation or
even decline in science and could,
therefore, be an important factor inhibit-
ing the growth of modern science in
India. It could also have inhibited the
healthy development of philosophy.

Tendency to accommodate
conflicting opposites

Indian tendency to accommodate con-
flicting opposites has been mentioned as
one of the causes. The faith of some of
our modern scientists in miracle-making
godmen 1s cited as a present-day exam-
ple.

Alberuni, the scholar—-traveller who
visited India around 1000 AD was very
critical of the Hindus on this score:
‘... you mostly find that ¢ven the so-
called scientific theorems of the Hindus
are in a state of utter confusion, devoid
of any logical order, and in the last in-
stance always mixed up with silly no-
tions of the crowd, e.g. immense
numbers, enormous spaces of time, and
all kinds of religious dogmas, which the
vulgar belief does not admit of being
called into question. Thercfore, it is a
prevailing practice among the Ilindus
jurare in verba magistri, and 1 can only
compare their mathematical and astro-
nomical literature, as far as I know i1, to
a mixture of pearl shells and sour dates,
or of pearls and dung, or of costly crys-
tuls and common pebbles. Both kinds of
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things are equal in their eyes, since they
cannot raise themselves to the methods
of a sirictly scientific deduction . . , **’

These are harsh words, possibly col-
oured to some extent by the arrogance
of a person accompanying conquering
Mahmud, but they should make us look
introspectively at the cultural and philo-
sophical milieu of that period.

Varahamihira wrote 1n Brahatsamhita
that the gems could have originated
either from the bones of gods and de-
mons, or on account of natural meta-
morphosis of rocks. The possibilities
were given equal emphasis®®. Biswas®®
has given more revolting examples from
Rasa—Ratna—Samuccaya, a 13th century
text.

Kosambi’® has observed: ‘The “logic”
advanced by the Brahmins took good
care to avoid all reality. The end result
is seen in the philosophy of the great
Sankara (800 AD), who threw out the
proposttion that “a thing is either A or
non-A”, and viewed the universe as
divided into metaphysical categories
upon several planes. The highest plane
was, of course, of speculation about and
unity with eternal principles Material
reality did not exist. The philosopher
was thus excused if he joined the com-

mon herd on the plane of ritual obser-
vation . ..’

An oft-quoted example of this ten-
dency as far as science 1S concerned is
that Brahmagupta wrote the popular
myth about the cause of eclipses ( Rahu,
Ketu and all that) along with his calcu-

lation in terms of the correct astronomi-
cal explanation.

It is interesting to see what Saha*’ has
satd in this regard: ‘... in India, the
votaries of the astronomical science
apparently found it difficult to go
against the scriptures. The Greek sa-
vants, with characteristic boldness and
freedom of thought, had pooh-poohed
the Homeric and Hesiodic cosmogony,
they made light of the Olympic Gods.
But the Indian savant never showed
equal boldness. On the other hand, be-
ing accustomed to easy-going pantheis-
tic tendencies, he was always ready to
compromise and be accommodating In
his views . .. never courageous enough
to propose a bolder theory of the uni-
verse In opposition to current ideas.
Aryabhata of Kusumpur (Patliputra)
(born in 476 AD) thought that the ecarth,
by turning round its anis, causced day
and might, but his successors did not
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seem to be impressed with his ideas. [t
is, however, clear that they were keenly
alive to the stupidity of public beliefs or
utter inadequacy of the sastric lore. “It
1s said”, says Bhaskaracharya, “that the
earth rests on the hood of a huge snake,
which when it feels uneasy gives a
shake and causes earthquakes. Well, the
snake must have something to rest upon,
iet it be the tortoise, but this also must
have something else to rest upon. So we
have to assume the hypothesis of an
endless string of the support and sup-
porters. A better explanation would be
that the earth has no support, i.¢. is sus-
pended 1n space”. But the next sentence,
he 1s careful to say, “but since these
things are mentioned in the Sastras,
there must be some truth in them™”.

Lest we are too harsh on Brahma-
gupta or Bhaskaracharya, we may note
what Gould*' has to say about Newton
and Whiston, his successor as Lucasian
Professor at Cambridge.

“The Newton of our Pantheon i1s a
sanitized and modern version of the man
himself.” He greatly admired the book
New Theory by William Whiston
(1696), to such an extent that Whiston
ended up as Newton’s handpicked suc-
cessor as Lucasian Professor of Mathe-
matics at Cambridge. The full title of
Whiston’s treatise gives an idea of 1ts
contents. Whiston called his treatise 4
New Theory of the Earth from its Origtn
to the Consummation of all Things,
Wherein the Creation of the World in
Six Days, the Unmiversal Deluge, and the
General Conflagration, as laid down in
the Holy Scriptures, are shown to be
perfectly agreeable to Reason and Phi-
losophy

In trying to establish a consistency
between the two great sources of truth
as defined by his countrymen ~ the n-
fallibility of the Scripturcs, and the
mathematical beauty of the cosmos, s0
recently recreated by Newton — Whiston
implicated comets as prime movers

“Whiston has descended through his-
tory’, remarks Gould*', ‘*as the worst
example of religious superstition viewced
as an impediment to science’. t, .. We
dismiss Wliston because he violated
idcals of science as we now detwe the
term. But, in Whiston's time, scicnce
did not exist as a separate domain of
inquiry; the word itsell had not been
comed. No muatter how we may view
such an enterprise  today, Whiston's
misture of natural events and seriptutal
traditions defined a prunary domam at
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the forefront of scholarship 1n his time

He did not view his effort as a work
of scicnce, but as a treatise 1p an impor-
tant contcmporary tradition for using ail

domains of hnowledge - revelations of

the  Scriptures.  history  of  ancient
chronicles, and knowledge of nature’s
laws — to reconstruct the story of human
ite on our planet. The New Theory
contains —and by Whiston's ewplicit
destgn — far more material on theologi-
cal principles and biblical exegesis than
on anything that would now pass muster
as science.’

The interesting thing in the conteat of

our discussion is the fact that Whiston”s
work was highly thought of by no less a
person than Newton.

[t 1s also well known that at the same
time that Newton was working on the
Principra, he was also spending a sub-
stantial traction of his time on investi-
gations in alchemy and theology. On the
other hand, he did not publish anything
on either of these subjects.

Complacency developed during
the period when the Indians had
attained a high level of
civilization

Another line of reasoning puts the
blame on the complacency that the Indi-
an$ had developed over a period of
time: they began to think that they had
attained the highest knowledge that
humans were capable of and they pro-
gressively lost the questioning attitude
and openness to knowledge from other
sources (@ no bhadrah kratavo yantu
visvatah). In this context one often
quotes Alberuni, who says the following
about the attitude of Hindus of his time:

‘They are haughty, foolish, vain, stolid and
self-concetted  According to their belief,
there 15 no other country on earth but theurs,
no other race of man but theirs, and no cre-
ated beings besides them have any knowl-
edge or science whatsoever Their haughti-
ness I1s such that, if you tell them of any
science or scholar i Khurasan or Persis,
they will think you to be both an ignoramus
and a lhiar [f they travelled and mixed with
other nattons, they would soon change thetr
mind, for thewr ancestors were not as nar-
row-minded as the present generation 15 ' *?
(emphasis added)

Gargi Samhita® says: “The yavanas (1.e.
the Greeks) are indeed barbarians, but
astronomy originated in them and for
this they must be venerated as Gods.’
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Aryabhata and Varghamihira also did
not have the attitude described by Albe-
runi, though one probably seces the be-
ginning of such an arrogant and
exclusive attitude 1n Varahamihir when
he says: ‘The Greeks, though impure,
must be honoured, since they were
trained in sciences, and therein excelled
others. Hhat then are we to say of a
Brahman if he combines with his purity
the height of science?* {(emphasis
added).

When did the vain, self-conceited atti-
tude start dominating? How did it con-
tinue in spite of the humiliating defeats
that the Hindu society had to accept
from successive invaders?

The complacency or intellectual leth-
argy that had developed continued even
after the Moguls came to power. Jawa-
harlal Nehru refers to the curious fact
that Akbar did not take any interest in
building sea power, though Vasco de
(Gama had reached Calicut, via the Cape,
in 1498, and established Portuguese sea
power in the Indian Qcean. What is
more, this lack of ipterest continued
cven after the Portuguese started extrac-
ting tolls from traders and from pilgrims
going to Mecca. He or the ‘jewels® in
his court also took no interest in print-
ing*’, though the Jesuits presented him
with a printed Bible. The Mogul army
and the armies of other states in India
depended on foreign experts for their
artilleries. Why did Akbar or anyone
else not send his own men abroad for
training, or interest himself in the im-
provement of the artillery by encourag-
ing research work? Why did they not
take interest in developing Indian
clocks, though imported clocks were
very popular with the Mogul nobility?

Over the centuries, during the Gupta
period and later, India imported horses
from Arabia, Iran and Bactria. For some
strange reason, India never took to the
breeding of horses and training the vet-
erinaries. Mentioning this, Thapar®®
remarks: ‘The fact that India never bred
sufficient horses of quality, the best
blood having always to be imported,
was 10 have disastrous consequences on
the cavalry arm of Indian armies, even-
tually making the cavalry ineffective,
especially in comparison with Central
Asian hordes.’

Rigidity of the caste system

A factor that needs some discussion is
the growing rigidity of the caste system

fay
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in India, which led to the separation of
the head from the hand*’: Theoretical
and philosophical studies (including the
speculative aspects of science) were the
prerogative of the Brahmuns, whereas
the practical arts and crafts were rele-
gated to the other castes. These lower
castes, morcover, did not have the
benefit of formal education. This pre-
vented the coordination between science
and crafts, and theory and experimenta-
tion/expenence. Also, the accumulated
theoretical knowledge was accessible to
Brahmins in Sanskrit while the common
technicians, who knew only one of the
Prakrits, had no access to it. It would be
useful to compare and contrast with a
similar problem in medieval Europe,
where the accumulated theoretical
knowledge was the prerogative of the
Latin-knowing clergy and aristocracy
and not accesstble to common artisans.
Also, when did the caste system become
rigid from the point of view of separa-
tion of the head from hand? Altekar
observes that after 800 AD, primary edu-
cation became restricted to the higher
strata of society; the vast majority of
workmen and artisans became illiterate
by this time and knew only the tradi-
tional processes of their profession®®.

The ban on foreign travel

Foreign travel seems to have got banned
around the 8th century®. This is usually
attributed to the increasing rigidity of
the caste system, and the ideas of purity

. and impurity, especially in relation to

mixing with foreigners and observing
food taboos. Vivekananda in one dis-
cussion attnibutes the ban to a desire to
prevent the Hindus from mixing with
the surrounding Buddhistic nations. He
says: ‘The one great cause of the
downfall and degeneration of India was
the building of a wall of custom -
whose foundation was the hatred of
others — around the nation, and the real
aim of which in ancient times was to
prevent the Hindus from coming into
contact with the surrounding Buddhistic
nations.”>’

Whatever be the cause, banning of
foreign travel could not but have had a
very adverse impact on the cxposure to
fresh ideas and new techniques, so es-
sential for growth of science. Sharma®
has discussed the possibility that Raja
Jar Singh may have received wrong ad-
vice from his foreign consultants, the
Jesuits, with regard to the state-of-the-
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art in astronomy in Europe. Though
their delegation visited Europe on his
behalf, the Jesuits, because of their own
theological beliefs and prejudices, may
not have presented the Copernican
revolution to Jat Singh in its true per-
spective. The European books which Jay
Singh got translated into Sanskrit in-
cluded the already obsolete 4/magest of
Prolemy and not The Revolution of the
Heavenly Spheres of Copernicus or The
Harmomes of the World of Kepler or
Dialogues Concerning Two New Sci-
ences ot Galileo or The Principia of
Newton, all of which had been in exis-
tence for quite some time. Jai Singh also
does not seem to have benefited from
the developments in telescopes taking
place in Europe, in planning his obser-
vatories. ‘Unfortunately’, says Sharma,
‘The Raja seemed to have had no alter-
native but to send a team of foreigners
on his fact-finding mission in Europe as
no high-born Hindu of his days would
dare “cross the ocean’ and thereby risk
‘losing his caste”®. This unfortunate
predicament of the Raja need not dimin-
ish our admiration for his vision and his
contributions to astronomy.

A handicap of the oral tradition?

The Indian tradition is said to have been
largely an oral tradition, from the earli-
est times when the Vedas were not
written but passed on by recitation from
the Guru to the disciple, with explana-
tions in the course of the transfer. Later
when wrniting was developed (ca.
40Q BC), the style was usually aphoris-
tic, so that the intermediary of a Guru
was needed for an understanding of the
meaning of the esoteric texts. While
commentanes helped to some extent,
they often did not throw light on the
rationale of the problem tackled or pro-
vide an Insight into the mental working
of the scientist, whose results were
given cryptically in a Siira. Added to
this was the secretive aspect of the tra-
dition, which again, meant that if the
symbolic language with secret meaning,
or recipé, or special formula, was not
transferred by a Guru 1o his (favourite)

Stsya, that piece of knowledge dssap-
peared .

Effect of invasions?

Sugcessive invasions meant not only
devaslating destabilization of the func-

L ]
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tioning of the society, and loss of pros-
perity, it also meant loss of centres of
fearning, including their libraries. Albe-
runi** describes the effect of Sultan
Mahmud’s invasions: * .. Mahmud
utterly ruined the prosperity of the
country, and performed there wonderful
exploits, by which the Hindus became
like atoms of dust, scattered in all dj-
rections, and like a tale of old in the
mouth of people ... This is the reason
why Hindu sciences have retired far
away from those parts of the country
conquered by us, and have fled to places
which our hand cannot yet reach ... *.

India had at one time flourishing unij-
versities at Taksasila, Vikramadila,
Valabhi, Nalanda, etc. Within a couple
of hundred years of the above account
by Alberuni, the 700-800 years old
University of Nalandd, to which schol-
ars came from various parts of the
country and from abroad, was destroyed
by Bakhtiyar Khilji. Bakhtiyar Khilji
also destroyed the famous University of
Vikramasila. These were the last of the
great Indian universities to disappear.
No great universities came up in the
centuries that followed, either under the
Afghans and the Moguls in the North,
or under the Vijayanagar and other
kingdoms of the South.

One may say that one had the Guru-
kul system. But such a ghardnd system
had its weak as well as strong points. It
could not be a substitute for universi-
ties.

It would not be an accident tliat the
bright period for Indian science and
philosophy was also the period in which
some of these uaniversities flourished
and attracted scholars from far-off
places. One notes in this context the
role played by the universities of Cor-
dova, Cracow, Tiubingen, Paris, Oxford,
Bologna and Padova in the revival of
learning (science in particular) in
Europe. Some of the great architects of
the scientific revpluiion in Europe had
been at Padova at important periods in
their career ~ Coperpicus, Gaflifeo, {{ar-
vey and Vesalius, to mention a few.

Even the great Akbar does not seem
to have apphlied his mind to the scting
up of unjversitics. Why?

Just around the tune when India’s
great  unjversities  were  dnappraning,
new unjversities were coming up in
Europe®®. This was followed by the sct-
ting up of Academies/Royal Socleties,
which also were to play an wwportant
role in the intellectual life of Europe.
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The effect of centuries of unsettled
conditions that prevailed before a multt-
religious composite  culture  ¢ould
emerge needs to be analysed dispas-
sionately without allowing either Hindu
or Muslim chauvinism to distort the
view of the happenings.

The British had stepped 1n before
India could find its feet again.

Influence of Buddhism?

Going back to an earlier period, what
were the positive and negative impacts
of Buddhism on the development of
sctence in India? The Buddha himself
stressed the importance of the spint of

enquiry:

‘Believe nothing

Merely because you have been told it,
Or because it is traditional,

Or because you yourself have imagined
1t.

Do not believe what your teacher tells
you,

Merely out of respect for the teacher.
But whatever, after due examination and
analysis,

You find to be conducive to the good,
The benefiy,

The welfare of atl beings,
That doctrine believe and cling to,
And take it as your guide.’

It 1s interesting that he said this around
the time that some of the Hindu scrip-
tures were getting canonized. Can one
trace the healthy impact of this on
science?

Later, things changed. As Chatto-
padhyaya points out in the course of his
discussion of the vicissitudes of Ayur-
veda, while the concept of causality is
absolutely crucial for Ayurveda, Naghr-
juna, the founder/fenponent of the
Madhyamaha school of philosophy,
popularly known as Smi_p*avada} denied
causality and condemned experience
and reason as sources of right hnowl-
edpe. What impact did thas have on
scichee?

[t s curwous that the decling of ladian
sclence seems to have started around the
time or in the centuwies following the
victory of Ad Sandara  over  the
existing  Buddhistic  docinnes and
other materialistic and nonmatergahstic
schaals of Tndian philosophy i the 8th
century. Did this victory waply the 1ees-
tablishoient of spirit over muatter, feud-
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img to a down-grading of creative sci-
ence 7

Did the Promamavada., which fol-
lowed n the succecding centuries, have
an adverse effect?

One hopes that an objective discus-

sion of the positive and negative im-
nacts will be forthcoming®.

foo big aload from the past?

Was the continuity in Indian civilization
a handicap? Europe lost its Graeco-
Roman knowledge and tradition in the
dark ages, and then recovered these a
thousand years later through the Arabs,
along with the knowledge which the
Arabs brought from India. When this
happened, the Europeans had a chance
to have a fresh cnitical look at the old
heritage. Such a critical look started
already in the 13th-14th centuries with
the schelastics, and was an important
factor leading to Renaissance. Was the
absence of discontinuity a disadvantage
for the Chinese and the Indians?

The load from the past has been
summarized by Kosambi: ‘The absence
of logic, contempt for mundane reality,
the tnability to work at manual and me-
nial tasks, emphasis upon learning basic
formulas by rote, with the secret mean-
ing to be expounded by a high Guru,
and respect for tradition (no matter how
sifly) backed by fictitious ancient
authority had a devastating effect upon
Indian science.">’

The various corrosive factors seem to
have been operating from the last cen-
turies of the first millennium, though
their effect was seen much later. As
Nehri'® has remarked, during Akbar’s
time, “India to all outward seeming pre-
sented the spectacle of not only a bril-
ltant court, but of thriving trade,
commerce, manufacture and crafts. In
many respects. the countries of Europe
would have seemed backward and rather
crude to an Indian visitor then. And yet
the dynamic quality which was becom-
ing evident in Europe was almost
wholly absent in India . . . A civilization
decays much more from inner failure
than from external attack. It may fail
because 1n a sense 1t has worked itself
out and has nothing more to offer to a
changing world, or because the people
who represent it deteriorate in quality
and can no longer support the burden

-

worthily ... 7.
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Some comments on the western
traditions supposecdly
responsible for the rise of
modern science in Europe

Finally, it may be¢ appropriate to com-
ment very briefly on some of the con-
tributory  factors that are often
mentioned in the context of the rise of
modern science in Europe.

Rise of modern science was a unique
happening, that took place in Europe.
There has been a lot of post-facto ra-
tionalization of this development®”. The
segarch has been for developments which
took place uniquely n Europe, so as to
make a case that modern science could
arise only as a concomitant of such de-
velopments and, therefore, in Eurcpe
and nowhere else. Developments like
Reformation and Renaissance are often
mentioned as contributory or triggering
factors. It is good to remember, how-
ever, that Copernicus was not only a
catholic but a canon in the Roman
Catholic Church and that high dignitar-
ies of the Church were associated with
the publication of his book. Galileo was
also a2 Roman Catholic and ventured
into the realm of theology by attempting
to show that the Copernican system was
consistent with a fair interpretation of
the words of the Scriptures. And Martin
Luther mounted a vicious attack on Co-
pernicus. The Catholic Church, it is well
known, put the books of Copernicus and
Galileo on the Index.

Anthony®®, a biographer of Newton,
quotes Butterfield to make the point that
the ancient Greek thought, through Arab
translations, Renaissance, Reformation,
etc., did not change the mode of thinking
of people as scientific revolution itself did

Butterfield has, tn fact, observed,
‘stnce that (i.e. scientific) revelution
overturned the authority in science not
only of the middle ages but also of the
ancient world — since 1t ended not only
in the eclipse of scholastic philosophy
but also in the destruction of Aristotican
physics — it outshines everything since
the rise of Christianity and reduces the
Renaissance and Reformation to the
rank of mere episodes, mere internal
displacements within the sysiem of me-
dieval Christiandom . . . *®",

The question then arises if one has
been overemphasizing factors hike Ren-
aissance, Reformation and changes in
the mode of thinking of pecople as the
prime contributors to the nise of modern
science in Europe.
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And Bertrand Russell has observed:

‘Although science was what interested
(Francis) Bacon, and although his gen-
eral outlook was scientific, he missed
most of what was being done in science
in his day. He rejected Copernican the-
ory’, even after the work of Kepler
‘Bacon appears not to have known of
the work of Vesalius, the pioneer of
modern anatomy, or of Gilbert, whose
work on magnetism brilhantly illus-
tcated the inductive method Still more
surprising, he seemed unconscious of
the work of Harvey. although Harvey
was his medical attendant!"®>.

[t is also interesting to note the com-
ments of Thomas Huxley on the infiu-
ence of Baconian philosophy:

*...I do protest that, of the vast num-
ber of cants in this world, there are
none, to my mind, so contemptible as
the pseudo-scientific cant which is
talked about the Baconian philosophy.
To hear people talk about the great
chancellor —~and a very great man he
certainly was ~ you would think that it
was he who invented science, and that
there was no such thing as sound rea-
sontng before the time of queen Eliza-
beth ... The method of scientific
enguiry (did not originate with Bacon or
his age) originated with the first man
whoever he was, . .. ’%.

Butterfield®® has commented that one
of the aspects of history that is not suf-
ficiently emphasized is that ‘from the
fourth to the twentieth century, one of
the most remarkable aspects of the
story — the most impressive conflict that
spans 1500 years — is the conflict be-
tween fLurope and Asia, a conflict n
which down to the time of Newton's
Principia, 1t was the Asiatics who were
on the aggressive’.

[t 1s clear that some of the contribu-
tory factors held responsible for the rise
of modern science in the West and for
the East lagging behind need a fresh
look.

Mukhopadhyaya® has written about
two metamorphoses of the mind 1n the
recent centuries, one among the Euro-
peans, who appropriated science as a
purely western product, as a most typi-
cal creation of thought of the Western
ctvilization, and the other suffered by
the colonial people, Indians In particu-
lar, which persuaded them that science
was not a part of their civilization
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Mukhopadhyaya’s thesis calls for a
closer 1ookK.

Concluding remarks

It should be clear that the Project on the
History of Indian Science, Philosophy
and Culture should constantly keep in
view the changing sociocultural—
philosophical milieu in which science
could have flourished in India during
ceértatn periods, and in which Indian
technology could have been at the fore-
front internationally in certain domains
down to the eighteenth century, and in
which both became stagnant or declined
doring other periods. What were the
external factors and what were the iIn-
ternal failures which must not be al-
lowed to repeat? Were the internal
failures on a broad front {(science, phi-
losophy, literature, art, architecture,
... )? To the extent that the Project will
succeed i unvavelling these complex
intertwining factors, it will provide a
landmark in the history of the development
of Indian sctence, philosophy and culture.
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