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FOREWORD.

o ——— s

The present volume is a part of ‘The Positive Background of Hindn
Socielogy' which is meant to be the Introduction to my English translation
of the Sanskrit work on Sociology entitled Swlbraniti, published as Volume X111
of the * Sacred Books of the Hindus * Series, * The Positive Background ™ will
be divided into two books : (1) Non-Political and (z) Political.

Besides the six chapters presented in this volume, Book 1 (Non-Political) will
comprise :(—

Chapter VII,—The Data of ancient Indian Art (Architecture, Sculpture
and Painting).

Chapter VIII.—The Data of ancient Indian morals and manners (includ-
ing socio-religious rites and institutions).

Chapter 1X,—The Data of ancient Indian Pedagogy (including wvidvds,
kalas, and literature),

Chapter X, —The Data of ancient Indian Economics (including Siatistics
of Prices, Wages, &c.).

Book 11 (Political) will comprise the following :—

Chapter L.—The Data of ancient Indian Polity or Counstitution, i.e,, form
of Government (including the Theory of the Rdstra or
State).

Chapter II.—The Data of ancient Indian Public Finance.

Chapter II1.—The Data of ancient Indian Jurisprudence.

Chapter IV.—The Data of ancient Indian International Law (the Doctrine

of mandala as influencing the conceptions regarding
* spheres of influence’ and ‘spheres of interest ),

The work is based mainly on an analytical study of Sukrachiryya’s code,
so that the Data of Hindu Sociology collected here reflect strictly those phases
of Indian national evelution which have influenced the authors of the Sukra
cycle. This *Positive Background,' therefore, is more or less a slatical picture,
and represents only such landmarks in the culture-history of the Hindus as are
embodied in the single document Sukraniti, It must not be regarded as the
result of any attempt to delineate the dynamical processes of the historic growth
of Hindu civilisation or represent the several stages in the making of modern
Indian life and thought, Recent works of this class are Principal lyengar’s
Life in Ancient India in the Age* of Mantras, and Mr, Narendranath Law's
Studies in Ancient Hindu Polity (based on the Arthasdstra of Kautilya),

There are, however, a few historical sections and sub-sections in the
‘ Positive Background.” These should not, on the one hand, be looked upon as



=

recording the characteristics of the various cultural landmarks of Indian
history ; nor, on the other, be regarded as wholly superfluous digressions
uncalled for in the fatroduction to Sulkranili,

These historical sections have been necessary for two reasons, In the
first place, the Code of Sukrichiryyaas well as the Data of Hindu life portrayed
in it could not be presented in their proper perspective and their date as well
as focale could not be ascertained unless Indian literature were studied
chronologically as well as comparatively. In this respect the author feels that
he has not been able to rise to the height of the occasion ; for, as has been often
stated with regret in the body of the book, he has had to ignore not only the
Tamil, Prakrit, and vernacular evidences, but he has net even been able to utilise
the more important documents of Sanskrit literature, not to speak of the un-
published manuscripts, telegraphic descriptions of which are to be found in Prof.,
Aufrecht’s Catalogus Catalogorum,

In the second place, for a proper appreciation of the Hindu achievements in
science, abstract or applied, it is indispensable to have alwayvs before one’s mind's
eye the landmarks in the history of western science. Much of the prevalent
notions regarding the alleged inferiority of the Hindu genius in grappling with
the problems of this mundane sphere and the extra-proneness of the Indian mind
to metaphysical and unpractical speculations can vanish and be proved to be the
results of mal-observation and non-observation leading ** to half-truths which are
really whole errors,”—only if we apply the Historico-Comparative method in
studying Indian facts and phenomena, For all Indologists should remember that
the wonderful achievements of the western nations are strictly speaking only a
century old, So that if, while instituting a comparison between Hindu and Occid-
ental cultures on the score of physical ‘sciences’ properly so-called and applied
arts and industries, care were taken to eliminate from one's consideration the
triumphs and discoveries of the last few generations, the Hindu scientific
intellect would be found to have been in no way lagging behind, The
sole corrective of false notions about Hindu civilisation i1s this " sense
of historic perspective,” which for the present generation, of Indian scholars
should be tantamount to a thorough familiarity with the history of European
thought.

This brings me to an explanation of the title of the work. The fnufrodue-
fion fo Sulbranili has been called * The Positive Background of Hindu Socio-
logy,’ because Sukraniti as a Nitisdslra, Arvthasdstra, Dhayrmasdsiva, or Dhariia-
sufra deals mainly with the topics implied by such Hindu categories as
Dharma (morals), Artha (interests,) and Kdma (desires and passions) as opposed
to Moksa or Salvation ; and hence a study in Sukraniti should properly be a
study in the non-mofksa or non-transcendental and non-spiritual, r.e., the secular,
worldly and ‘ positive * elements of Hindu social economy.

The transcendental and other-worldly aspects of Hindu life and thought
have been made too much of. It "has been supposed, proved and believed
during the last century that Hindu civilisation is essentially non-industrial, and
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non-political, if not pre-industrial and pre-political, and that its sole feature is
ultra-asceticism and over-religiosity which delight in condemning the ‘ World,
the Flesh and the Devil '!

Nothing can be farther from the truth. The Hindu has no doubt always
placed the transcendental in the foreground of his life's scheme, but the
Positive Background he has never forgotten or ignored, Rather it is in and
through the positive, the secular, and the material that the transcendental, the
spiritual and the metaphysical have been allowed to display themselves in Indian
culture-history, The Upanisads, the Veddnta, and the Gitd were not the works
of imbeciles and weaklings brought up in an asylum of incapables and a hospital
of incurables.

The Hindu has never been a *scorner of the ground' but always
‘true to the kindred points of heaven and home,” has been solicitous to
enjoy the good things of this earthly earth and beautify this ‘orb of green.
The literatare, fine arts, religious consciousness, industrial life, political organi-
sation, educational system, social economy, ete., of the Hindus—all bave sought
to realise this synthesis and harmony between the eternal antitheses and
polarities of the universe: the worldly and other-worldly, the positive and
transcendental, the many and the one, the Form and Spirit, Culture and Faith,
Science and Religion, Caste disunions and Vedantic Oneness, Image-worship
and the realisation of the Infinite (Brahma).

In the newly-published Sddhang' of Rabindranath Tagore we have a
collectinon of prose-lyrics, half-poetic and half-philosophic, dealing with this
synthesis of world's eternal opposites cr duoalities, The papers on the
Problem of Evil, Realisation in Love, Realisation in Action, Realisalion of
Beauty, in this volume of metaphysical essays in ‘poet's prose’ bring out the
Hindu ideal of harmony between the Finite and the Infinite, Bondage and
Freedom, Necessity or Law and Joy. “The lmmortal being manifests himself
in joy-form *' (mreg svm vgfeni@).  “ The joy which is without form, must create,
must translate itself into forms.” (P, 104,) It is this ideal, again, that is at
unce the inspiration and message of most of Tagore’s Poetry, which thus carries
forward the transcendentalised positivism of the makers of Hindu civilisation
through the ages “along fresh fields and pastures new" cr modern DBengali
thought, The philosophy of reconciliation between the so-called Evil and
Good, the Form and Spirit, Caste and Vedanta, Image and the Infinite has
thus uttered itself in mystical Bengali verse:

W 4 91 W ARGR =,
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This ideal of realising the Infinite in the Finite, the transcendental in
the positive, manifested itsell also i the educational system of Hindu ludia,

' Macmillan & Co,
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The following is reproduced from my Bengali essay read at a Bengal Literary

Conference about two years and a half ago translated subsequently for the * Col-
legian’ as Pedagogy of the Hindus :

““Was that system essentially monastic and ascetic, and did it kill all
secular and social instincts of the learners ? Did the Brahmachdris come out
from the preceptors’ homes merely as monks, missionaries and sanydsis?
Could they not satisfy the diverse material wants of man? Did they not know
how to provide for the necessaries, comforts and decencies of life? Was the
education absolutely non-political ? Did not the students learn how to help in
the administration of the state ? Were not social and political sciences, plant-
life and dissection of animals, physical phenomena and chemical manipulations
among the courses of instruction ? * * *

“ How else can we account for the remarkable progress of the nation in
architecture, sculpture, medicine, dyeing, weaving, shipping, navigation, military
tactics and implements and all such aspects of socic-economic and economico-
political life as have to depend on the help of physical and natural sciences?
# % % The graduates trained up under the * Domestic System " were com-
petent enough to found and administer states, undertake industrial and commer-
cial enterprises; they were builders of empires and organisers of business
concerns. It was because of this all-round and manly culture that the people
of India could organise wvast schemes of colonisation and conquest, and not
content with being simply confined within the limits of mother India, could
build up a Greater India beyond the seas, and spread culture, religion and
humanity among the subject races, * * *

“ It was under the influence of this system of education, again, that the
ideal Hindu king * protected himself, but not through fear; followed the
dictates of religion, but not through remorse; realised revenues, but not
through greed, and enjoyed happiness, but not through attachment * * #*
‘That system certainly cannot be dismissed as inexpansive, inert and unfit
to survive that could produce Risis from Vasistha and Viswaimitra to Ram
Prasida and Ramkrispa Parambamsa, scholars from Charaka, Pinini and
Chanakya to Chandra Kanta Tarkilankara—a race of eminent women from
Maitreyi to Ahalya Bai and Rapi Bbavani, monarchs from Chandragupta
Maurya to Sivaji, and has continuously kept up the genial stream of national
culture and civilisation through diverse forms and agencies by giving rise to
hosts of thinkers and actors capable of solving different problems in different
ages,”’

It is because the secular achievements of Hindu civilisation have not
been accorded by scholars the attention they deserve, and a proper estimate of
the Positive Background of Hindu socio-economic and socio-political life has not
been framed, that the distorted picture of a race of metaphysicians, airy philoso-
phers, and transcendental speculators has been drawn regarding Indian people
to excite the pity of the go-ahead pushing occident and pander to the foolish,
uathinking vanity of the present day fallen orient, The Upanisads, the Feddnta,
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the Bhakti Sdsiras, the Darsanas, the Gitd, and the whole body of Hindu trans-
cendental literature in which people may find the *solace of their life’ as well as
the 'solace of their death,’ cannot, however, be fully appreciated and interpreted
in the true light until and unless we bring to bear upon thém the results of
investigations regarding the social, economic, political, international and other
human institutions and ideals, in the midst of which this literature has flourished
and that have actually governed the life and activity of the Hindus. This mass
of metaphysical lore requires, in fact, to be regarded as the * criticism,” as
Matthew Arnold would say, of Indian * life " and its problems and achievements,
‘The transcendental speculation has to be understood and explained with refer-
ence to the milien and environment according to the philosophico-comparative
methods followed in the Schools of Literary Studies founded by such eritics as
Taine, Edmond Scherer, Sainte Beuve and Dowden. This should really
be looked upon not as the sole but only as one of the various features in the
organic growth and historic evolution of Indian literature, institutions, civics,
arts and industries,

The principal correctives of the one-sided, partial and erroneous view
about Hindu life and ideals, in addition to what we have already stated, are
thus two : —(1) a more searching and detailed inquiry into the economic, political
and art history of India, and (2) a study, according to the canons of scientific
literary criticism, of the whole literature of Hindusthan, Sanskritic, and Dravi-
dian, Prakrit and vernacular, in both its metaphysical and secular branches.

So far as the secular branches of Sanskrit literature are concerned, it
would not be too much to remark that the adequate parallax for modifying
and correcting the false notions about Hindu genius can be supplied if the
Kdauvyas, Ndlyas, Kalhds, Purdnas, Tantras, ltiliisas, Vistuvidyds, Silpasdsiras,
Arthasdstras, Nitisdstras, Dharma-sutras and Smrilis were critically investi-
gated as documents of Indian historico-sociclogical development. These alone
cannot fail to impress upon the inguirer to what great extent the eternal verities
of the universe and the highest problems of life enunciated and discussed in the
Darsanas, Upanigads, Gitd, &c, have influenced and governed the ordinary
pursuits of human life in India, and embodied in its thousand and one rites,
usages, institutions and festivals; to what enormous proportions the transcend-
ental calture-lore of the Hindus has been humanised, secularised, and
popularised by being translated and adapted into the common-place folk-lore—
to what depth the Hindu ideal of realising the one in the many, the Infinite
in the Finite, the Ideal in the Real, the Transcendental in the Positive, has
been done into the actual life and work of the people, It will be evident to
every close student of this literature that the synthesis of world's permanent
polarities has been concretely demonstrated and manifested in the ever-moving
sradations of the social polity known as Varpdsrama, the Hymeneal rites
and marriage rules, the Joint Family, the Cottage Industry, the autonomous
system of co-operative village commonwealths, the Achdryyakulas, the Parigals,
the clastic theological apparatus and religious paraphernalia, the institution of
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kingship, and the doctrine of mandala or sphere of international activity that
constitute the complex web of Indian life.

To take only one instance—the Raghuvamsam of Kalidasa, the immortal
epic of Hindu India, It is impossible to study it from cover to cover without
noticing how powerfully the greatest poet of Hindusthan has sought to depict
this Hindu ideal of synthesis and harmony between the positive and the
transcendental, the #m (Enjoyment) and the mm (Renunciation), Raghuvamsam
is the embodiment of Hindu India in the same sense that Paradise Lost is the
embodiment of Puritan England. The grand ambitions of the Vikramadityan
era, its colossal energies, its thorough mastery over the things of this world, its
all-round economic prosperity and brilliant political position, its Alexandrian
sweep, its proud and stately outlook, its wvigorous and robust taste are
all graphically painted in this national epic, together with the * devotion to
something afar from the sphere of our sorrow,” ‘the light that never was
on sea or land, the sanydsa, vairdgya, ahimsd, yoga, preparation for the other
world, the idea of nothingness of this world and the desire for mufti or
perpetual freedom from bondage,

This antithesis, polarity or duality has not, however, been revealed to
us as a hotchpotch of hurly-burly and pell-mell conflicts and struggles, but
presented in a serene, sober and well-adjusted system of harmony and
synthesis which gives the " World, the Flesh and the Devil  their due, which
recognises the importance and dignity of the secular, the worldly and the
positive, and which establishes the transcendental, nol fo the exclusion of,
but only above as well as in and through the civic, social, and economic
achievements.

The greatest example of the Hindu ideal of synthesis, and hence of
world’s highest ideal, is to be found in the picture where Kalidasa beggars
his hero, the Indian Napoleon, the conqueror of the four quarters, at the end of
his proud digvijaya and * triumph’ by making him perform the viwayjit sacrifice,
which necessitates the giving away of the whole of his earthly belongings ( saom
¥ wwiz fvfa ) T'ruly, the greatest artist of Hindusthan has sung of the Synthetic
Ideal of the One in the Many, the Infinite in the Finite, the Transcendental in
the Positive (o % = avil =m#t Terarfawg 3:) as the sole motto of the House of Raghu
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The same Vikramadityan grasp of tius mundane sphere, the same wigour
in attacking the problems of secular life, the same human, practical and positive
outlook, the same solicitude for the discharge of the * lowliest duties ’ that
characterise the heroes of Kalidisa whose natural ambition was no meaner than
that of swaying not only the lithosphere from seca to sea, but also the atmosphere
and the skies ( raagigdtaEamarETs 30 ), confront us at every step throughout
the Smriti, Niti, Artha, Silpa and Vastu Literature, The Lectures of Professor
Sukra, the Doctor of Social Philosophy and Legislation, to his disciples, the
Asuras and Daityas, constitute one of the most important documents of this
literature ; and, as such, socio-economically and economico-politically illustrate
the Kilidasic ideal of harmony between the positive and the transcendental or
realisation of the transcendental in and through the positive,

Strictly speaking, the position of Sukraniti in this literature is unique and
unparalleled, It is, in the first place, a manual of guidance to kings and states-
men, as well as the Bible of the demos—at once the work of a Machiavelli and a
Rousseau. In the second place, it is a handbook of economics, politics, ethies,
and what not,

Yijnavalkya Smyili will ever command reverence as a text-book of
Jurisprudence, Mawnx Samhitd, because of the sanctity and age associated
with the name of Manu, the first law-giver. So also the Arthasdstra of Kautilya,
the Finance Minister of Chandragupta Maurya, the first Empire-builder in Hin-
dusthan, must ever be looked up to by the historian as a contemporary Statute-
Book or Imperial Gazetteer of India in one of the first epochs of her political
consciousness, and as the bhandiwork of one of the world's most powerful
statesmen of historic authenticity, But all these venerable documents of Hindu
Positive literature cannot compare in comprehensiveness and encyclopaedic
character with the Nitiédstra of the Professors of the Sukra cyclein the form in
which we have it to-day, And comparatively modern though Sulraniti is, it is
inevitable that Kdmandaki Niti, the abridgment of Kautilya's masterpiece, should
pale into insignificance before it. For the whole culture of Hindu India, its
methodology and its achievements have been really compressed into Sukraniti
and have contributed to its making. For the moderners it is of inestimable
value as' lifting the brain-cap " of medizeval India and letting them * sce the
thoughts ™ that were moving in her educated mind. As a text-book of Sociology,
the Nitigdstra of Sukracharyya is thus the Spencerian * Synthetic philosophy
of Sanskrit literature.

The study of Swilranili is for all these reasons really a study of Hindu
Positivism, the human, secular and worldly elements in Hindu national life and
culture, the place of earthly things, Samsdre, Visand, Bhoga, desires, pa:sions
and attachments in the Hindu scheme of human existence—in short, a study of
the positive background and foundations of Hindu Sociology, as opposed to its
transcendental foreground and superstructure,

This work is humbly dedicated to three great masters of modern India who
may be looked upon as pioneers in the study of the sccular achievements of
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Hindu culture, The celebrated archaologist and historian, Dr, Rajendralal Mitra,
is undoubtedly the first Indian *scholar.” And yet the comprehensive grasp,
erudition and industry which mark the researches embodied in his fado-Aryans,
Antiquities of Orissa and other writings in Journals, remain probably unsur-
passed even now. It is to Dr. Mitra, the father of the National School of
Indology and Indian historical scholarship, that every student of the positive
branches of Hindu eivilisation must begin by paying homage.

The scholar who, likewise, first brought to light the contributions of the
Hindus in physical science is Dr, Udaychand Dutt. It is his researches in Hindu
medicine, chemistry, and botany, that have paved the way for subsequent
workers in the same field, And the monographs of Dr. Brajendranith Seal
(by securing whose services as King George V. Professor of Philosophy the
Calcutta University has only honoured itself) on the Physical, Chemical, and
Mechanical Theories of the Hindus as well as their “ Scientific Methodology™
(published along with Dr. Roy's History of Hindu Chemisiry), have done
more than any other work to establish philosophically the claims of Hindus
as having contributed to world’s scientific concepts, categories, and discoveries,
It has been the special mission of Dr, 5Seal to demonstrate by the historico-
comparative method that the Hindu explorers of the physical universe were
not mere empirics who, by stretches of brilliant imagination or sage-like
intuition, unconsciously hit upon some of the mysteries of Nature, Nor were
they merely craftsmen, alchemists, industrialists, &c., engaged in practical
agriculture and manufacture without any knowledge of the general prin-
ciples and theories, but real scientists, researchers and investigators, who
knew how to manipulate the machinery and logic of ‘exact’ science and
patiently awaited the results of their observation and experiment.

Thus, as Dr. Seal remarks :—* Let us not superciliously dismiss these
studies as ‘learned lumber. The astronomy and mathematics were not less
advanced than those of Tycho Brahe, Cardan, and Fermat, the anatomy was
equal to that of Vesalius, the Hindu logic and methodology were more advanced
than that of Ramus and equal on the whole to Bacon's; the physico-chemical
theories as to combustion, heat, chemical affinity, clearer, more rational and
more original than those of Van Helmont or Stahl, and the Grammar, whether of
Sanskrit or Prakrit, the most scientific and comprehensive in the world before
Bopp, Risk and Grimm.” (Quoted by Dr. P. C. Roy in the Preface to the Second
Edition of Hindu Chemistry, Vol, 1).

There are many scholars from whose writings or discussions with whom
I have derived direct or indirect help and suggestions. I should specially men-
tion Mr. Haridasa Palit, Research Scholar, District Council of National Educa-
tion, Malda, Prof. Radhakamal Mookerji, M. A., Krishnath College, Berhampore
(Bengal), Kumar Narendra Nath Law, M.A,, B.L.,, Research Scholar and author,
Calcuita, Rai Bahadur Sarat Chandra Das, C.1.LE, Tibetan traveller and Chinese
scholar (Darjeeling), Major B. D. Basu, I.M.5. (Retired), versatile scholar and
linguist and learned editor of the ‘Sacred Books of the Hindus Series,” Mr.
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Nanda Lal Sinha, M.A,B.L., of the Provincial Civil Service (Behar), Pandits
Yogendra Nath Tarke-Sdmkhya-Veddntatirtha and Vidhu Sekhara Sastri, the
well-known Pali Scholar, Mr, Aksaya Kumar Maitra, B.L,, Director, Varendra
Research Society, Rajshahi, Rai Bahadur Sris Chandra Vasu, the indefatigable
Sanskrit, Arabic and Persian Scholar, and my friend and colleague at the Bengal
National College, Calcutta, Prof. Radhakumud Mookerji, M.A., Premchand
Roychand Scholar,

[ have to acknowledge also my deep debt of gratitude to Dr. Seal for his
kindly allowing me to incorporate with this work a few chapters of his
learned monographs on the physical sciences and scientific notions of the
Hindus. It is superfluous to add that his papers on Hindu ideas about plants
and plant-life, Hindu classification of animals, Hindu ideas about Nervous
System, Heredity, Vital Force, &ec, Hindu Mechanics and Hindu Acoustics,
which are being first published through the medium of this work, have consider-
ably added to its value and importance, The humble author begs to add that this
has been the only means of rescuing precious treasures (rom the ravages of
time and moths, which, thanks to the habits of the learned Doctor, have been

often allowed to work havoc upon what would have been epoch-making studies
in ancient Hindu culture that have thus been lost to the world for good.

Books quoted from or summarised for this work have been mentioned in
the footnotes, as well as tabulated in the Bibliography. It may not, however, be
out of place to state that several vernacular works and periodicals have been
largely drawn upon, and that the following works have been of constant service:
Prof, Aufrecht’s Catalogus Catalogorum, Dr, Mitra's Indo-Aryans, Dr, Ray's
Hindu Chemistry, Ram Raz's Essay on the Architecture of the Hindus, Vincent
Smith's Fine Art in India and Ceylon, Sir Bhandarkar's Peep indo the Early
History of India, the Sanskrit Ms, Yultikalpataru, Iyer's Brihat Samhitd,
Mookerji's Indian Shipping and Krishnaswamy Aiyangar's Adncient India, of
which the chapter devoted to Chola history and administration must be of
more than ordinary interest to students of early medizval Indian life,

The libraries to which I am indebted are the National Council of Education
Library at Calcutta, the Public Library at Allahabad and the Library of the
Panini Office which is specially rich in works on Indian antiquities, Sanskrit
literature and modern science,

Finally, it remains to add that portions of this work were published as
Magazine articles in the Modern Review (Calcutta), [ndian Review (Madras),
Collegian (Calcutta), Hindusthan Review (Allahabad), Dacca Review (Dacca),
Amrita Bazdr Patrikd (Calcutta) and Leader (Allahabad),
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THE POSITIVE BACK-GROUND OF
HINDU SOCIOLOGY.

BOOK I.—NON-POLITICAL,

CHAPTER L.

RELATIVITY OF THE NITISASTRAS,
SkecTION 1.

Hindu Culture and Sociology in Sikranilt

The Greek philosopher Plato was for some time tutor to a king of Syracuse
in Sicily. Machiavelli, the Florentine diplomat, who has bequeathed his name
to a school of peliticians, was the author of a work that proved to be the
Bible of kings and princes in medizeval Italy and Europe. The ‘School-master’
of Roger Ascham was written for the princesses of an English royal family.
The sage Sukricharyya, or at any rate, his nom de plume, belongs to the same
| gallery of world's Rdjgurus or royal tutors, And his Nitisdstra or * Treatise
on Morals’ is dogmatically asserted to be the sole authoritative' text-book
on Political Science that should be used by Hindu kings and statesmen.
This opinion of Sukrachéiryya about the position of Nifisdstra has been
referred to by Kamandaka also (II, 5): " According to the school of Usanas
(Sukra) there is only one division of learning, namely Dandaniti, and the
origin of all kinds of learning lies in this one,” It would, therefore,
be interesting to find out for which Hindu Court or Courts this manual
was intended, or which supplied data for the rules and generalisations
embodied in it

The scope of a Nitisiastra is more or less like that of a Dharma-sutra or
Dharma-sastra, one of the three divisions of Kalpa-sutra, which is one of the
Six Vedangas or auxiliaries to Vedas. The province and relative position
of Dbarma-sutra in Sanskrit literature are thus described by Oldenberg :®

— T — — —

! Chapter IV, Section vii, 851-6.
? Intraduction to the Grihgasateas of Gobhila, Hiranyakesin cte, in the Sacred Books
of the East Series xxxili—iv,
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“The frame within which the exposition of the Dharma-sutras is enclosed is
an essentially broader one than in the case of the Grihya Sutras,* * The same
phenomenon may also be observed in Buddhist Vinaya literature, where the
exposition of the life of the community was at first given only in connection
with the explanation of the list of sins (Patimokkba).* * It was not till later
that a more comprehensive exposition, touching all the sides of the life of the
community was attempted** The Grihyasutras begin to treat of the events of
the daily life of the household* * confine themselves principally to the ritual or
sacrificial side of household life, as is natural owing to their connexion with
the older ritualistic literature (Srauta Sutra). Then the Dharma-sutras take
an important step further; their purpose is to describe the whole of the rites
and customs which prevail in private, civil and public life. They naturally
among other things touch upon the ceremonies treated in the Grihyasutras,
but they generally merely mention them and discuss the question of law and
custom which are connected with them, without undertaking to go into the
technical ordinances as to the way in which these ceremonies are to be per-
formed."

It may be doubted at the outset if the class of writings called Dharma-
sastras, Arthasastras, and Nitisastras to which Sukranifi belongs were (1) the
work of a single individual or school, and (2) were ever the Gazetteers designed
to embody the actual state of things, or Statute-Books meant for the guidance
of the people and rulers of any particular epoch or region. It may be presumed
that like Plato's Republic and Laws, Moore’'s Utopia, and Harrington’s Oceana,
Sukraniti is the product of the same inspiration that has lain at the bottom of
all efforts to portray the ideal constitution of ‘nowhere’, describing things
‘that never were on sea or land’ in the history of world's speculative litera-
ture. Thus about Manu Sambhitd, Elphinstone remarks : “ We must remember
that a code is never the work of a single age, some of the earliest and rudest
laws being preserved and incorporated with the improvements of the most
enlightened times.** Even if the whole code referred to one period it would
not show the real state of manners. [Its injunctions are drawn from the model
to which it is wished to raise the community, and its prohibitions from the
worst state of crime which it was possible to apprehend.* ## Though early
adopted as an unquestionable authority for the law, I should scarcely venture
to regard it as a code drawn up for the regulation of a particular state under
the sanction of a government. It seems rather to be the work of a learned
man, designed to set forth his idea of a perfect commonwealth under Hindu

institutions.

According to this view it may be inappropriate to trace the production
of Sukraniti to the patronage or influence of any of the numerous polities
and royal courts in Hindu India. But even the most idealistic literature is
not absolutely independent of age and clime. The Time-Spirit and Place-Spirit
are too powerful to be totally ignored by human genius even if it consciously

-
u——

! History of India, p. 12 (1889),
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attempt it. The social environment and physical surroundings—both the
aspects of the great envelope of man—cannot but leave their marks upon
his intellectual consciousness and literary activities of any considerable magni-
tude. Leaving aside for the present, therefore, the most vexed of all questions
in Indian history, the determination of the personality, identity and individuality
of our author, we propose to investigate all the social and physical influences
that are likely to have contributed to the making of Sukraniti, as available from
a study of the data furnished 'i:-y it. This investigation is really a study of
the education received by our author himself, and of the literature drawn upon
by bhim in the preparation of his work, in one word, a presentation of the whole
culture embodied in, and pre-supposed by, Sukranili. A study of this culture,
and the “relativity " of Swkranifi to this envelope of physical and social
forces and influences, would, however, incidentally furnish some of the evidenc-
es pointing to the age and locale of the work,

The relativity of Sukranifi to the social influences may be easily presumed
like that of Manmu Samhitd, as has been done by Elphinstone: “ It is evident
that it incorporates the existing laws, and any alterations it may have intro-
duced with a view to bring them up to its pre-conceived standard of perfection,
must still have been drawn from the opinions which prevailed when it was
written,” So also the influence of physical and geographical factors on the
work, and consequently its * relativity ” to a particular region of the earth's
surface cannot be missed.

SECTION 2.

Land-marks in the History of Hindu Political Development.

Even superficial students of Swukranifi do not fail to perceive that the
Executive system, Judiciary, Military administration as well as other incidents
of social, economic and political life described in it indicate a high degree of
development, and are adapted not to simple village-republics and tribal common-
wealths or city-states that we meet with in certain periods of Indian and
European history, but are the outcome of the complex requirements of * country’-
states or Imperial organisations,

Now Ancient and Medizeval History of India furnishes the following more
important types of political life that have evolved in connexion with the magni-
" ficent kingdoms or empires of the Hindus :—

1. The Maurya Empire of Chandragupta and Asoka (4th and 3rd centuries
B.C.) embracing modern Afghanistan, the whole of Upper India, and Southern
India, excluding the extreme south (Chola, Pindya, Kerala, Satyaputra and
Ceylon).

2. The Gupta Empire (4th century A, D.) which was brought to an end
by the incursions of the Huns.

3. The Empire of Harsavardhana (7th century A.D.) in Upper India
during the latter part of whose reign Houen Thsang, the great master of Law
from China, travelled in India.
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4. The Empire of the Chalukyas and Rashtrakutas in the Deccan!® (fifth
to fourteenth century A, 1.)

5. The Empire of the Cholas in Southern India beyond the Deccan
(ninth to fourteenth century A.D.).

Says Mr. Vincent Smith in his Introduction to Mr. Aiyangar’s ¢ Ancient

India ;'

“The Choladynasty was singularly prolific in kings of more than ordinary capacity,
from the middle of the ninth century to the end of the reign of Kolatunga in A, D. 1118.
It is elear from the details on record that the administration’of the kingdom was * highly
systematised ' from an early date, For instance, there is abundant evidence that the lands
under cultivation were carefully surveyed and holdings registered at least a century
before the famous Domesday record of William the Conqueror. The re-survey of
1086 was exactly contemporaneous with the English record.

The Cholas were great builders; builders not only of cities and temples but also
of irrigation works."

According to Mr. Aiyangar in Aucient India, " this is the period of high
water-mark of Hindu progress all round., Modern Hinduism assumes the
shape in which we find it to-day. The indigenous literature as well as classi-
cal Sanskrit receive considerable patronage, Religion has been re-adjusted
to the requirements of the masses, and administration had come to be
highly organised upon surprisingly modern lines. Revivalism in religion
and re-invigoration were the order of the day.” The story of one of the greatest
monarchs of this period, Rajendra Chola (1013—1042), the son of Rajarija the
great, who, according to the inscriptions, carried his arms successfully across
Kalingam, subdued Dakkana Latam, Vangaladesam, and the territory of Dharma-
pala, fought battles on the Ganges and in Burma, and earned the proud surname
of Gangiikonda Chola, has been preserved in the Kanarese work, Rdja Sekhara
Vildsam. At the commencement of the 13th century the great Chela Empire
was dismembered between the Yadavas of Deogiri, Kakatiyas of Orangal,
Hoysilas of Dwarsamudra and other petty chieftains.

6. The Empire of the Palas and their successors at Gauda in Bengal
(8th to 12th centuries A, D.)* synchronous with the ascendancy of the
Chalukyas in the Deccan and the Cholas in the South.

“The period embraced by the long reigns of Dharmapdla and of his
son Devapdla covers nearly a century, including the period spent in consoli-
dating the district of Bengal by Gopala afier his election by the people.” This
was a period of the greatest activity of the Bengali people in various departments,
as will appear from the monumental relics discovered and collected by the
Virendra Research Society. This period has another importance, as we know
I'rr:}m the hl:mlc of Lama Taranatha, that during these long reigns of Dhmmapé.la

e — e

e

11tnr an account of the Pallava, Chola, Lh.:luk}a, Riashtraknta and other luug-
doms in South India, see Aiyangar's Ancient India, pp. 31-38, 158—191.

* For an account of the hegemony of the Pilas in Northern India as successors of
Harsavardhana to Imperial titles and pretensions see the Bengali publications of the
virendra Research Society of Rijshihi, and Mre, R. D. Banerji's Memoirs of the Palas
(Asiatic Society of Bengal.)
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and of his son Devapdla, “an eastern school of sculpture and painting was
established by Dhimana born in Varendra, and by hisson Vitapdla, # * # The
reputed minister enabled his master Dharmapdla originally a lord only of the
Eastern quarter, to extend his dominions to all the quarters, * * * over
all the territories between the Himalayas on the north and Vindhya mountains
on the south between the two seas * * % The Lord of Gauda (probably
Devapdla ') suppressed the Utkalas, humbled the Hunas, and crushed the pride
of the Lords of Dravida®* and Gurjara,”

It may be observed, in passing, that these recent researches of Indian scholars
in the medizeval history of Eastern and Southern India from archaeological, lin-
guistic, commercial and other standpoints have unearthed important facts of
Bengali and Tamil antiquities which prominently demand recognition in the
standard works on Indian culture-history, The Palas and Cholas of medizeval
India can no longer be treated as subordinate or petty princes ruling over the
“Smaller kingdoms ” inone of the so-called periods of disintegration which
Indian history is said to repeat after every epoch of consclidation ; but must be
ranked as by no means inferior, in prestige, titles, pretensions, influences, and
achievements, to the famous Vardhanas of the 7th cent. A,D,, the Guptas of the
4th-sth cent, A,D, and the Mauryas of the gth-3rd cent, B,C. Dharmapila
(c 8o0 A,D.) the Buddhist Emperor of Eastern India, with his immediate
predecessors and successors, as well as Rajendra Chola, the great S8aiva monarch
of the South, with his predecessors and successors, constitute two remarkable
contemporary Imperial families which must have a place by the side of such
renowned Indian Napoleons, Empire-builders, and statesmen as Chandragupta
Maurya, Ascka, the benevolent ** Casaro-papist,” Chandragupta the Gupta,
Samudragupta the Vikramaditya, and Harsavardhana, who preceded them
in solving the same problems of administration, commerce, rel igion and culture
on the stage of Hindusthan. The Drama of Indian History should, therefore,
have its first Act closed not at the end of the 7th century with the passing
away of the Vardhanas from Kanauj and Upper India, but really at the end
of the 12th century (1193) with the overthrow of the successors of Pilas
in Eastern India by a lieutenant of Mubammad Ghori, and at the beginning
of the 14th century (1310) with the overthrow of the successors of Cholas by a
lieutenant of Alauddin Khilji.

The Hindu Period of Indian history does not end with Harsavardhana
{;,rth cent.,) and the suh]ugatmu h_',.r Mussalmans of certain Rajput States in

! See the ;-r:mlmg of the l_',urmh; alamblia nhuuptmn mtmpmtul by Mnitm in
' The Stones of Varendra ' in the Modern Review for August, 1912,

* An important historical puzzle that awaits final solution is the relation between
the Cholas and Pélas in the 10th century., South Indian tradition points to the overthrow
of the Bengalis by the Tamil Napoleon, East Indian tradition points quite otherwise. The
Varendra School evidently accepts the overthrow of the Dravidians by the Pilas, as here
and also in Chanda's work, Gauda Rijamald ; South Indian scholars, however, accept the
overthrow of the Pilas and Vangalas as a historical fact (el. Aiyangar's Ancient India).
Prof. Mookerji records the Tamil View on pp. 174—177 of his Indian Shipping.  Seeo also
R. D, Banerji's Memoirs of the Palas of Bengal, G. No. I (Asiatic Society of Bengal),
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Western India in the 1oth and 11th centuries.! For the social expansion, reli-
gious assimilation, commercial progress, and Imperial achievements which we
are wont to associate with the brightest eras of Hindu national history were
going on in Eastern and Southern Hindusthan, unhampered as of yore, along
the natural lines of progressive evolution up till the 13th and r4th centuries,
while the buffer-princes of Lahore, Delhi, Ajmere, Kanauj, Malwa and Gujrat
were performing their duties as by position the gate-keepers of India against
the inroads of aggressive Islam.

The period of the mighty Pilas and Cholas and their successors has
witnessed the solution of problems which are of paramount impertance in
Indian history, literature, fine arts, philosophy, and religion, For it was during
this age that the ocean of T'antraism finally swallowed up in a common philosophy
the divergent channels of Mahayana Buddhism and latter-day Brahmanisimn ; that
Vaisnavism and Saivaism—the corner-stones of modern Hindu life-received
the official stamp; the parents of present-day vernaculars were encouraged
and ‘ protected’ ; noble religious edifices were built, huge sealike tanks were
excavated ; magnificent images were sculptured in bronze and stones; the
navigation of the sea was pushed forward, commercial and cultural intercourse
between the Southerners and Easterners was promoted ; and India became really
the School of Asia by supplying faith, literature, fine arts and material neces-
saries to China, Nepal, Tibet, Japan, Java, Burma and other lands beyond the
seas. This period does, in fact, carry forward and develop the impuilses,
aspirations and tendencies of Hindu national life testified to by the Chinese
Master of Law in Harsavardhana’s time.

The Palas and Cholas are really the spiritual successors of the great Empire-
builder and statesman of the 7th century, The epoch of their hegemony in Indian
history is a brilliant sequel to the splendid epoch of Imperialism, religious
toleration, maritime activity, and social amalgamation which it had been the
policy of the great Harsa to pioneer and direct. Their services to the making of
Indian national culture deserve the same meed of homage, therefore, from future
historians as those of Sri Harsa,

And now that excavations, explorations, reading and interpretation of
old vernacular manuscripts, copper-plate inscriptions, architectural monuments,
numismatics, study of folklore, folk-songs, folk-arts and village traditions, Sans-
krit literature, old sculptures and paintings, call up before us a picture of political
and religious life, commercial and social intercourse, art-development, and liter-
ary progress no less definite and clear than what we have for any other period
of Indian history, the necessity, of locking upon the Pala-Chola period*® as the
really last phase of Hindu India cannot be too strongly advocated.

7. The Kingdoms of the Rajputs which beginning in the gth or 10th
centuries have continued their existence even now.

1'_5_:-3(: Vincent Smith's Early History (second edition, pp. 330-331).
12 Apother oft-neglected period of Indian history—one of the so-called epochs of
diszolution and decentralisation is the Andhra-Kushan age of Hindu national life.
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8. "The Kingdém of Kashmir which was ruled by Hindu kings till about
the middle of the fourteenth eentury.

g. The Kingdom of Vijayanagara, called the ‘Forgotten Empire’ of the
South in Mussalman times, the only important seat of Hindu culture in
Medizeval India (14th-—16th ceatury A.D.).

10. The Empire of Maharistra under the Peshwas (18th century A.D.)
whose administrative system has been elaborately described by the late
Mr. Justice Ranade in his Rise of the Maratha Power.

These larger and more celebrated kingdoms and empires of the Hindus
have flourished through over two thousand years of recorded history and
in conditions of physical environment as varied as possible in a country like
India, the ‘epitome of the world. The types of political organisation, there-
fore, that Indian history presents must be more or less diversified in character
to meet the requirements of peoples living under diverse geographical and
topographical influences. And one naturally expects a diversity of political
codes or Nit{sdsiras or manuals of governmental rules. Inspite of the oneness
and basic uniformity of Hindu life throughout India, the text-book of political
life evolved in the extreme north, say Kashmir, is not likely to be that exactly
adjusted to the needs of the Dravidians of the extreme south. Or again the
rules and regulations which the Marathas framed for themselves in the west
of India towards the close of the Mussalman peried could not be copied n foto
from a chapter of the Nitisdstra that was taught, say, to the Pala Kings of
Bengal in pre-Mussalman times. Politics like everything else of human life
are the results of adaptation to the circumstances of time and place; and the
history of a people has ever been powerfully influenced by the geography and
topogl'aplly of its habitat.

An analysis of the geographical facts and phenomena occurring in the
Hindu Nitisdsiras or treatises on morals (social, economic and political) is
therefore likely to be an important factor in assigning each to the proper sets
of physical and social conditions under which it was composed.

SECTION 3

Mile-stones in the History of Hindu Political Speculation.
(a) Arthasdsira,

There is no difficulty about the Arthasdstra of Chapakya or Kautilya,
the Minister of Chandragupta Maurya who for the first! time in Indian
history conceived and executed the plan of a vast Empire, the limits of which
it has not been possible for any monarch to reach or exceed.

Like Abul Fazl's Ayeen Akbari, the Arthasdsira may be looked upon as
the Imperial Gazelteer of India in one of the most remarkable periods of

s h—_— v ———

! In the Fundamental Unily of India (Longmans Green & Co.) Prol, Mookerji -tra{ms the
Hindu conception of Imperialism and paramount Sovereignty from Vedic times (vide
Chapters XIX—XXIX).
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Indian culture-history, The chapters of this monumental document are devoted
exclusively to a description of the multifarious incidents of political life
under Chandragupta’s government, ¢.g. the working of the mines, the opening
of irrigation works, the establishment of factories ; the maintenance of
preserves and grazing grounds, of high ways of commerce, waterways, land-
routes, and other facilities for communication ; the establishment of markets
and stores ; the construction of embankments, dams and bridges; the planting
of fruit and flower trees, of medicinal plants and herbs (ie, the establishment
of Ayurvedic and pharmaceutical gardens); protection of the disabled, the
helpless and the infirm, and also of beasts &c., famines, census, central and
municipal government, livestock and many other social, juristic and economic

institutions,

In the Introduction to Mr, Law's Hindu Polity? Prof. Radhakumud
Mockerji of the National Council of Education, Bengal, has summarised the
‘arguments which may be advanced in support of the traditional and widely
current view that the Arthasastra of Kautilya is the work of Chanakya the
minister of Chandragupta and therefore belongs to the 4th century B,C."”
The writer has proved from both external and internal evidences—

(1) That the political connexion of Kautilya with Chandragupta as his
Finance Minister is a fact and not a myth.

(2) That the Arthasdstra attributed to Kautilya is a genuine work of
antiquity and not a traditionally handed down fable.

(3) Thatthe work is the production of an individual author and not
of a school, as is frequently the case with Indian treatises,

(b) Kdmandaki Nili,

The work of Kamandaka® is undoubtedly an abridged edition of Avtha
Sdstra, and the author himself is supposed to have been the disciple of Kautilya,
A flood of light is thrown on the age and personality of the author of Kdman-
daki Niti from a report submitted by Dr. Frederick to the Batavian Society
of Arts and Sciences on the Sanskrit literature of Bali, It appears that the
most popular work on Polity in that Island is entitled Kdmandatkiya Niti Sdra,’
The researches of Sir Stamford Raffles and Crawford shew that the predomi-
nance of Buddhism in the Island of Java obliged the Hindu inhabitants of that
place to retire in the fourth century of the Christian era with their household
gods and their sacred scriptures to the island of Bali, * * * It has also been
shewn by the same authorities that since the period of their exile, they had
not any religious intercourse with India. It would therefore follow that the
Sanskrit works now available in Bali, including the Kdmandakiya Niti are
of a date anterior to the 4th century A,D.”

As a document of sociological information, this work is less valuable than
Sukraniti, Its importance has, however, to be noticed because of the Chanakyin

———

l“La.':;'ﬁ Studies in Aneient Hindu Polity (1914 Longmans Green and Co,, London).
* Kimandokiye Niti Sdra published by Manmatha Nath Datta (Calcutta, 1806).



(9 )

Doctrine of Mandala or "sphere of political activity and influences,” which is not
to be found in Sukra’s work.

() Other works.

The difficulties with regard to the other extant (or published) treatises
are immense, especially because we do not know of any other political fabrie
that has left its own Statute-Book. . Yultikalpataru and Sukraniti are the two
exclusively socio-economic and socio-political treatises that we have come
across up till now. Accounts of economic and political theories as well as
practices are also to be met with in almost every branch of Sanskrit literature.
Some of the Purdnas, all the Smritisistras, Manusamhitd, Mahdibhidraia,
Ramdyaypa, Panchalantra, Raghuvania, Kirdldrjunivam, Hilopadeia, Dasa-
kumdracharifa, together with treatises devoted to Dhanur Veda or Warfare
and International Laws, notices of which are found in the celebrated
Catalogus Catalogorum of Prof, Aufrecht, are especially rich in the subject-
matter of Nilisasiras.

Several such works are the following :—

Nitiprakadika, Harivanga, Utpalaparimali, Charagavyuha, Krisnavidy:-
bhyasa prakarana, Sankalpasuryyodaya, Prasangaratnavali by Madbavarama,
Kamasatra (Vatsayana), Vidura-niti, Vaisampiyana Niti, and Brihatsamhita,

There is, besides, a Nitisastra attributed to one Ghatakarpara mentioned
by Stein in Kashmir Catalogue (p. 93). In the statement of sources for his
series of learned papers on Hindu Polity contributed to the Modern Review
(1913), Mr. K, P. Jayaswal mentions Niti-Vikyamrita' and the Marathi
work Ddsa-bodha®, the Bible of Sivaji, and refers to several Buddhist and
Jaina texts, Some allusions to ancient civics are to be found in the Jaina
works, Nandi Sulra, and Rigi mandala Prakaranavritti quoted by Prof. R, K.
Mookerji in the Introduction to Law's Hindu Polity.

(d) Smriti Sdstras.

The names of Smriti Sastras are given from Vasu's Ydjnavalkya
Smuriti, Book [, Chapter I, Introduction 4-5 in the " Sacred Books of the Hindus
Serjes.”

“ Manu, Atri, Vispu, Harita, Yajhavalkya, Usanas, f&ﬁgiras, Yama,
Apastamba, Samvarta, Katyayana, Brihaspati.

Paradara, Vyasa, Sankha, LiI{hita,j Daksa, Gautama, éatﬁtapa! and
Vasistha are the promulgators of Dharma Sastras.”

The Mitaksaria Commentary on the above is as follows :—

“This Dharma Sastra propounded by Yajiiyavalkya should also be
studied, such is the implied meaning of the above passage.

L ¢f., Samadeva 1. Edited in the Kasyamata series.

* Mr. Jayaswal gives the English title of this work as * Address to the Enslaved.”
Really, it should be * The Awakening (or Enlightenment) of Raima Disa.”
2
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“This is not an exhaustive enumeration (parisankhyd), but it is merely
illustrative. Therefore, the Dharma Sastras of Baudhayana and others are
not excluded.

“ As each of these Smritis possesses authority, so the points not
mentioned by one, may be supplied from the others.

“ But if one set of Institutes contradicts the other, then there is an
option (to follow any one of them)."!

Bilambhatta's Gloss on the above furnishes much interesting information on the
subject,

Devala gives the following list of the Dharma-Sfstras:—1. Mapon, 2. Yama,
3. Vasistha. 4. Atri, 5. Daksa, 6. Visnu, 7. Afgird, 8, Usandi, % Vikpati, 10. Vyisa;

i1, ipnstnmhn, 12, Gauntama, 13. Katydyana, 14. Nirada, 15. Yijiyavalkya, 16. Paréi-
sara, 17. Samvarta, 18, Eankha, 19. Harita, 20. Likhita.

In this list Nfrada iz an addition, while in the Yijiivavalkya®s list we have
Bitatapa instead.

The Saikha gives the following list:—1. Atri, 2. Brihaspati, 3. Usanas, 4.
Apastamba, 5. Vasistha, 6. Kityiyana, 7. Parisara, 8. Vyisa, 0. Sankha, 10, Likhita,
11. Samvarta, 12. Gantama, 15. F:fﬁt:itapa, 14. Harita, 15. Yijiyavalkya, 16. Prachetas
and the rest, By the phrase “and the rest' is meant 17. Budha, 18. Devala, 19.
Sumantu, 20. Jamadagni, 21. Viivimitra, 22. Prajipati, 23. Paithinasi, 24, Pitdmaha,
25. Baudhayana, 26. Chhégaleya, 27. Jibila, 28. Chyavana, 29, Marichi, 30, Kasyapa.

In the Bhavisya Puréna we find the following addressed by Isvara to Guha:—
“ Having pondered over the texts of the eighteen Purinas, O child, and over the
texts ef the Smrpitis, beginning with Manu and which are thirty-six in number, I
now tell thee.’

[This shows that the Smritis are 36 in number,] The Smritis like the 1. Vriddha-
-‘Sifli.:itap:l, 2,  Yogi—Yijiyvavalkya 8. Vriddha-Vasistha, 4. Vriddha-Manu, 5, Laghu-
Hirita, &e., should be included in the well-known thirty-six under their original
authors, [Thus Manu includes the ordinary and the Vrpiddha Mann, and so on.] Thus
Yijfivavalkya says (IT11, 110) 1 have declared the science of Yoga.”

Ratnikara says: “we find in the Bhavisya Puarina itself the enumeration of
other Smritis like Gobhila, Risya Sringa, &e., which are over and above the thirty-
six : 50 we conclude that thirty-six does not exhaust the nomber of Smritis, but is
only an enumeration made by the hri!ﬂﬂ.s." Those which are found as Gprihya Siteas
and their Parisistas, &e., they belong to a different Category : like the Purfinas. As
in the Bhavisya:—* The Maitriyaniya, the Chhandogya, the Katha, the Apastamba, the
Bhavrichas, their Parisistas and those called Khilas (are also Smritis)."

The Visnu-Dharma, the Siva-Dharma, the Mahdbhirata, and the Rimiiyana and
the rest are also to be included among Smritis. As says the Bhavisya:—* The
eighteen Purinas, the history of Rima (Rimiyana), the Visnu-Dharma-Sistra, &c.,
the Siva-Dharma; the fifth Veda ealled the Mahdbhirata composed by Krisna-
Dvaipiyana, the Sauradharma, the Manavokta Dharma, are also faken as such by
the wise,” (adhyiya 4, v, 87-88).

1 §ee Manu, 11, 14, for conflict of Sruti, &e.

i But when two sacred texts {-’:;ruti} are conflicting both are held to be law:
for both are pronounced by the wise to be valid law."
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The words *as such" in the above mean that they are also followed by the
great men, and are authoritative, beeanse they are not deeried or dispraised by any
and followed by great men, so they are to be taken also as Smpritis. The opinion
that the Smpitis are thirty-six only in number, or twenty-four only in number, is
held only by some and is contradieted by others, and is not authoritative,

That the Smpitis are Dharma-Sistras (Institutes of Sacred Law) we learn from
Manu II. 10, where it is said “ The Vedas should be known as Sruti ; and the Dharma-
Siistras as Smpiti,”

In Afiziras we find :=* The wise say that the following are Upa-Smpitis:—
Jibili, Nachiketa, Chhandas, Langiksi, Kasyapa, Vydsa, Sanat Kumira, Satadru,
Janaka, Vyaghra, Kityiyana, Jitukarnya, EKapifijala, Baudhiyana, Eanfda, and
Visvimitra."

In Hemddri Dina EKhanda the following more are enumerated: * Vatsa, Pdras-
kara, Pulastya, Pualaha, Kp:tu, Risyvasringa, ﬁt.re}rﬂ-,, Babhru, Vyighra, Satyavreata :
Bharadvija, Girgya, Kirsndjini, Laugiksi, and Brahma-Sambhava"

The Smpitis of Prajipati, Yama, Budha, and Devala which are enumerated in
Kalpatara ave quoted by Hemidri as anthority in the course of other authorities,

The Kalpatarn holds that the four seiences mentioned in the Visnu Purina
(III 6. 26) as they relate to positive physical sciences shounld be taken as anthority
and Dharma in matters worldly, Those sciences are “the Ayurveda (Medicine),
the Dhanueveda (Archery), the Gandharvaveda (Music), and the Artha Séistra (the
science of wealth)—thus the sciences are altogether eighteen” (Visnu Purina,
111. 2. 26),

So also in the Saiva Purina, the Viyaviya Samhita, chapter one, it is said:
“3 Romaharsana! O all-knowinz! thou hast obtained through good Inek a complete
knowledge of all the Purinas from Vyisau, The four Vedas, the six Angas, the
Mim#imsd, the Nyiya, the Purina and the Dharma Sastra are fourteen Vidyds, The
ﬁyurvedn {medicine), the Dhanarveda (Archery), the Gindharvaveda (Muosie) and
the Artha Sistra (the science of wealth) are the additional four, making the Vidyis
eighteen., Of all these eighteen Vidyids, treating of different topies, the original
author and direct prophet is the Trident-handed siva: sueh is the saying.” (Siva
Purina, I, 28),

Though all these are sources of law, yet all of them do not deal with all matters ;
and sometimes they contradict each other. Therefore, the commentator says that,
though each of them is an authority, yet the lacunwe of one shonld be supplied from
the other, where one is incomplete; and where they differ there is option. Mann
has also taught this option in IL. 14: *“Bunt when two sacred texts (Srutis) are con-
flicting, both are held to be law; for both are pronounced by the wise to be valid
law,"

(e) Traditional Abridgment of Niti Séstras,

The Smriti Sastras have for their subject-matter a greater amount
of socio-religious topics than are usually dealt with in Nii Sdstras. Their
authorship is, besides, attributed to Rishis, as we have seen in the
previous enumeration. The Rishi upon whom our work has been fathered
is mentioned in the above list as Uganas. It is believed that Uganas or Sukri-
charyya was the last of the Rishis who meddled in Polity ; and that since
his time the whole science of morals (social, economic and political) called
Niti Sdsiras has been designated after him,
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Sukracharyya himselfl records the history of the abridgment of Niti
Sdstras towards the commencement of cur work: “For the good of
men Brahma had spoken that treatise on morals which contained 100
lakhs 7.e., 10 million slokas. By a process of selection the essence of that
Niti Sdstra, which was an extensive argumentative thesis, has been com-
piled in an abridged form by Vasistha and others like myself for the
increase of prosperity of rulers of the earth and of others whose life is of
short span."

The same tradition' is otherwise stated thus: “ Formerly for the
protection of creatures Brahma wrote the science of Polity in ten mullion
chapters. Siva obtained this from Brahma and epitomised it in ten thousand
chapters. His work is called Vaisalaksya from his name (Visalaksa or
large-eyed). Indra made an abridgment of it in five thousand chapters, and
Sukra into one thousand. Thus it was gradually abridged by the various
sages having in view the shortened life of the people around them."

(/) Yulkti-Kalpataru.

The association of gods and Rishis with the works on Nif/ and
allied topics, and the tradition about their vast size and large number, as
well as the custom of attributing works to one's gwris make the problem of
a systematic treatment of Hindu political science all the more difficult.
Equally puzzling 1s the association of works with historical characters,
men of real flesh and blood, round whom, however, legends like those of
Alexander and Charlemagne have grown up mystifying their age, locale as
well as personality. One such work is the Yulkii Kalpatarw, giving * an
account of all requirements in a royal court,” as Professor Aufrecht
observes. The work is still in manuscript, but was first noticed by Dr. Rajen-
dralal Mitra, and since his time, has been drawn upon by Indologists
in their treatment of things Indian, specially secular matters, The work
is attributed to King Bhoja (Vikramaditya?) of Dhara in Malwa and has
been described by the author as compiled from nivandias or treatises of
various munis or masters on the subjects, The following account of the
work is being given from the manuscript (108 leaves), written in Bengali
character, belonging to Mahimahopadhyaya Adityarima Bhattacharya, now
in the possession of the Panini Office.®

The botanical name of the work has been explained at the beginning
just after the salutation to Krishna, * the Parameswara, who by undoing
the happiness of Kansa did really promote his happiness, who is worship-
ped by the gods and is really unadorable,” and to the " makers of Sastras
whose words purify good men, even for the hearing.” Just as a Kalpa-
vriksa or the wishing-tree (like the wishing-cow) celebrated in Hindu
religious lore yields the satisfaction of all desires, so “wise men by
resorting to this Kalpafaru (the treatise so called) can achieve the most

longed-for objects.” " The root of this tree is Danda nili (the science of

1 Dutt's Kamandakiya Niti Sdra. (Calcutta, 1896.)
*The work is being edited by the present author.
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punishment), the stem is Jyotisha (implying Astronomy, Astrology, Horos-
copy and Mathematies according to the conception of the Hindus), the
branches and flowers are the diverse zidyds which deal with the facts
observed (or the phenomenal world), the fruits are unknown and the rgsa
or sap is the nectar of the good, fe., promotes their welfare,”” * That
Kalpataru should be respected by Kings and ministers, who should study
their interests and deliberate on them accerding to its dictates as well as
those of other sastras,” * This is most conducive to the welfare of Kings
and promotes also the weal of others,” (ie., people).

Thus the very definition of the term Yukfi Kalpalaru asthe title of
a book introduces the topics of a Nifi Sdsfra ; and, as a matter of fact,
all the subjects dealt with in the work are the proper themes of works
like Swkraniti. The following table of contents in the Yukli Kalpataru
would indicate that the work is, like the Artha Sdstra, Kdmandaki Nifi,
Sukbraniti, and Ghalakarparaniti, really a socio-economic and socio-political
treatise, and 'is an additional document of Hindu secular literature in the
department of Dharmasutras, Arthasastras or Niti Sastras :

1. Niti Sastra. 2. Guru(Preceptor) and Purohita (Priest), 3, Amatya
(Land Revenue officer), Mantri (Foreign minister) and Duta (ambassador). 4.
Lekbaka (scribe) and Jyotirjna (astronomer). 5. Puradhyaksa (Mayor or
Superintendent of the city), Vanadhyaksa (Superintendent of Parks and
Forests). 6. Koshavardhana (Development of Financiai resources), 7. Rija-
dayada (sharers of the royal income). 8, Krisi Karma (agriculture). o.
Rathin (charioteer), Sadi (Horsemen or Cavalry). 1o, Gajaroha (the art of
elephant mounting, driving, etc). 11. Ydéna (Land and Water conveyances).
12. Yatra (Expeditions). 13. Vigraha (warfare). 14. Chara (spy). 15.
Dutalakshana (Characteristics of ambassadors and spies). 16. Sandhi (Truce
and Peace). 17. Asana (Siege). 18. Dwaidha (Duplicity —a military technical
term in Siege-craft), 19 ﬁs&ra}ra (seeking refuge or protection). z2eo. Danda
(Punishment), 21. Mantra (Policy or statecraft) =22-3. Dwandwa (Rivalry
and Hoestilities undertaken under two sets of circumstances, e.g., i. Akbritrima,
f.e. conditions of natural fortifications, and ii, Kwrifrima, ie., conditions of
artificial barriers and barricades, etc,) described with quotations from Nit
Sdstra, Garga, and one Bhoja,

24. Pura-nirmana (Building of cities). 25. Kaila (the auspicious time),
26. The vasafi (an arrangement of various wards or quarters) described by
quotations from Bhoja and Pardsara. 27. Dosaguna (good and bad effects,
according to Astrology). 28. Vastu (Houses). 29. Dingnirpaya (Directions),
s0. Laksana (style or characteristics of Buildings). 31. Mana (Measurements),
32, Dosaguna (good and bad effects), 32. Kalanirpaya (when to begin
building new houses), 33, Vdsiu praveshakila (when to enter new houses),
34. Dwaranirpaya (laying out of doors), 35, Prachira (walls), 36-41. Vastu-
danda (various measurements of houses), Vindsa griba, ranga, and Rajagriba
(the twelve species of Buildings).
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42, Asanas (Thrones). 43. Khatikas (bedsteads). 44. Pitha (stools
made of metals, stones or wood). 45. Chhatras (Umbrellas). 46. Dhwaja
(Flags). 47 Chamara. 48. Chasaka (Drinking vessels). 49. Vastra (clothes).
so. Alankara (ornaments),

51. Diamond. 52, Padmaraga (species of Emerald), 53-4. Examination,
prices etc., of Diamonds, 35, Examination of Vidruma (corals). 56. Gomeda.
57-8, Pearls—their examination and prices. 59. Vaiduryya, Indranila (Sapphire).
60, Chhaya (Transmitted Light), 61. Marakata (Emerald—its origin, and
good and bad effects), 62, Puspariga (Topaz). 63. Bhismamani, 64. Pulaka,
65. Sphatika (Quartz). 66. Ayaskénta. 67. Sankha (Conch),

68. Astra (Missile). 60. Khadga (Dagger), j70. Dhanu (bow). 71. Bina
(arrow). 72-3. Yatra (Expedition)—the proper time for it. 74. Nirajana
(ceremony with horses and elephants).

75-g. Horses—Testing, their defects, how to strike them, ete, 80, Ritu-
charyya (seasons—and seasonal treatment of horses). 81-2, Elephants. 83-3,
The Examination, Merits and Defects of Bulls, 86. Buffaloes. 87. Deer. 88,
Dogs. 89, Goats. go-3. Carriages of various kinds.

g4, Nauka Kastha (woods or timber for boats). ¢3. DBoats of various
kinds,

(g) Hindu Rdjneet in Ayeen Akbari.

The political literature of the Hindus was known to Abul Fazl, who
in the Ayeen Akbari' has given a short synopsis of probably some of the
Niti Sdstras in his possession in the chapter on the various branches of learn-
ing cultivated by the people of Hindusthan ruled by his master, the great
Akbar. Besides giving an elaborate description of Hindu Laws under the
heading Bevhdr (Sans, Fyavahdra) and referring to “many other sensible books
upon government,” the compiler of this Moghul Gazetteer gives the follow-
ing summary of Rdjneet, ' the art of governing a kingdom.”

“It is incumbent on a monarch to divest himself of avarice and anger, by
following the counsels of wisdom. * * * [t is his indispensable duty to fear
God # # * to pay particular respect to men of exalted rank and behave with
kindness towards his subjects of every description. # # * He should be ambi-
tious to extend his dominions, * * * No enemy is so insignificant as to
be beneath his notice, * * * A wise prince will banish from his court all
corrupt and designing men, * * *

“ The king resembles a gardener, who plucks up the thorns and briers,
and throws them on one side, whereby he beautifies his garden, and at the
same time raises a fence which preserves his ground from the intrusion of
strangers, * * # The king detaches from the nobles their too numerous
friends and dangerous dependents, * #*

In affairs of moment it is not advisable to consult with many, #* #* =*
Some ancient monarchs made it a rule to consult men of a contrary
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description and to act diametrically opposite to their advice. * * * They
found it the safest way to join with the prime minister a few wise and
experienced men, and to require each to deliver his opinion in writing,
A prince moreover requires a learned astrologer and a skilful physician,
®* % % [f any monarch is more powerful than himself he continually
strives to sow dissension among his troops; and if heis not able to effect
this, prudently purchases his friendship. # * * The prince whose
territory adjoins to his, although he may be friendly in appearance, yet
ought not to be trusted; he should always be prepared to oppose any
sudden attack from that quarter. With him whose country lies next
beyond the one last-mentioned he should enter into alliance; but no
connexion should be formed with those who are more remote; If he finds
it necessary to attack his enemy, he should invade his country during
the time of harvest,”

Here we have from a foreign source the traditional ideas of the Hindus
regarding Constitution, International Morality, etc,, as preserved in the Hindu
literature of the 16th century A. D,

SECTION 4.

Unity and Diversity in Indian Naironal Life,

There are, no doubt, some floating ideas which are common to almost
all these treatises and seem to have been the stock-in-trade of every writer on
Niti, These verbatim reproductions or occasional modifications and adapta-
tions of the same texts are not difficult to explain. Thelanguage of the learned
world was the same throughout India. Education was imparted orally, and
ideas were transmitted for generations from mouth to mouth. Besides, the
incessant political changes of the times also promoted a uniformity of culture,
Dynastic revolutions, territorial expansion and contraction, transfers of royal
seats from place to place, emergence of new areas into political importance,
constant transformations of the * old order yielding place to new "—all these
tended to produce an elasticity and flexibility of the Indian mind ever ready
to receive new impressions by facilitating rapprochement and interccurse
among the people.

But beneath these unities and uniformities of culture are to be found
the varieties and diversities which are the characteristic products of par-
ticular epochs and areas, A close study of the political maxims embodied
in the wvarious branches of Hindu literature is calculated to yield not only
a history of the development of polity and political speculation in India,
through the ages, but also a record of the varying geographical influences
bearing upon it.

This characteristic of Indian national culture in its socio-political aspects,
vrz., the super-imposition, upon a fundamental bed-rock of uniformity, of a
diversity adjusted to the conditions of varying localities and relative to the
changes in the dynamic world-forces-—has been also pointed out in my papers
on a socio-religious festival called Gambhird connected with the Saiva-



¢ 16 )

cum-Sikiaism of Bengal! In fact, “the diversity that characterises the
customs and festivals, hymns and rituals of the people in different parts of India
in the self-same socio-religious institution is so great to-day that it is difficult
to perceive the unity underlying them.”

The relativity and diversity of national ideals and institutions modify-
ing the traditional unifying agencies have been thus explained: * The
kaleidoscopic political changes which shifted the vital centres of gravity
from people to people, province to province, and district to district, neces-
sarily converted the border-lands or buffer-states of one epoch into pro-
minent seats of political and cultural life in the next, and occasionally
diverted the stream of paramount ideas along new and untrodden channels,
These are hardly visible to us to-day because of the paucity of historical
details bearing on them. On the other hand, the translation of higher culture
into the tongues of the people of the various parts from the common store-
house of Sanskrit, the /ingua franca of educated India, through the ages, and the
necessary niodifications or adaptations, have imparted a local colouring and
distinctive tone to the all-India Hindu traditions, sentiments and customs in
the several parts of the country.,”

“ Social and religious life of the people of India have thus been for ages
governed not simply by the texts of the Sastras in Sanskrit (which, by the
bye, could not escape the natural adaptation to the conditions of time and
place), but also really and to a powerful extent by the wvast mass of different
vernacular literatures, both secular and religious, that grew up side by side
with, and eventually replaced, to a considerable extent, the original store-
house,”

SECTION 5.
Preliminarvy Spade-work,

So far as the Hindu Literature on Economics, Public Finance, Constitu-
tion, Jurisprudence, and International Law is concerned, the proper analysis of
the documents with the object of discriminating from the permanent and basic
foundations of unifying thought and tradition the layers and sediments that
point to difterent epochs and diverse local conditions in Indian culture-history,
has yet to be undertaken.

And the problem of assigning a particular political code to a particular
kingdom or empire cannot be solved before a vast amount of spade-work is
done. In the first place, the political history of India has to be ransacked so
as to give more or less complete pictures of the administrative machinery and
economic organisation of the various kingdoms and empires of the Hindu
world, Mr. Krishnaswamy Aiyangar has given a good survey of the whole
administrative system of the Cholas® (9oo-1300, A.D.) in his Ancient India by
utilising inscriptions and Tamil manuscripts, Mr, Akshaya Kumar Maitra has

1A Northern Form of the Safva Cult in the Modern World (Madras) for Dctn}-_-
ber 1913,

1 See also Polily Ancient and Mediepal in Kerala —(Modern Review, December
1913) by Venkataraya Iyer,
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thrown out some suggestive hints regarding the Land Revenue Policy and agri-
cultural tenures under the Pala Empire. The materialsin the possession of the
Vérendra Research Society ave likely to yield a more satisfactory and complete
picture of the medizeval administrative system in Eastern India.

In the second place, the whole field of Indian Literature, both
Sanskrit and Vernacular, has to be ransacked wide and deep to discover
socio-political and = socio-economic treatises, and their contents minutely
analysed and elaborately indexed in the interest of comparative studies,
Mr. Narendranath Law's Siwdies n Anciemt Hindu Peolity has revealed
certain features of Maurya administration described in the Arthasdsira of
Kautilya, Mr, Kashi Prasad Javaswal's essay on the Infroduction to Hindu
Polity published in the columns of the Modern Review, is a historical survey
of Hindu political thought. Though premature as such, it is well calculated to
suggest and open up new fields for the careful consideration of those who are
interested in the theory of political progress and development of politics and in
the history of political science as a special branch of world's philosophical
literature.

The present work is an attempt at placing some of the data of socio-
economic and socio-political life gleaned from a text-book of Hindu Sociology.



CHAPTER 11,

THE DATA OF ANCIENT INDIAN GEOGRAPHY.

SECTION 1.

Sukranili as a source of Geographical Information,

The work of Sukracharyya is not a historical kdvya like the Rdj Tarangini
or ' Annals of Kashmir' in Sanskrit by the poet-historian Kalhana, which, accord-
ing to Mr, Stein,! “is not only the amplest but also the most authentic of our
sources for the geography of Kashmir,” and ‘by far the richest source of
information’ for its historical geography. It is not an J/ihdsa,* ‘which
narrates past events in and through the stories of the actions of the kings,’
The description of courts and palaces, forts and temples, or of the circums-
tances attending the foundation of towns, villages, estates, shrines, mathas
and other religious structures by particular kings, or the narrative of
expeditions, warfares, sieges, etc,, undertaken in quest of territorial expansion
are quite uncalled for in the Nitisdstra. Here the author has no opportunities
for describing the physical background of the hero's expioits by referring
to the relief, mountains, rivers, character of soils, seasons, weather, climate
and such other natural agencies as promote or retard the activities of
man, It is not even a Purdna® also, which according to the orthodox
definition must contain “an account of the creation, the destruction, the
dynasties, the cycles or epochs and the incidents or events under each
dynasty,” There is thus no scope in it for popular story-telling and
attractive descriptions likely to catch one's imagination or for rambling from
subject to subject and charming digressions about the plants, animals, physical
features, geological facts, ete,, that come in the way. Noris Sukranili an
ordinary kduya® like, say, the Raghuvamsam of Kalidasa, which must " appeal
to the various rasas, e, feelings or tastes and give rise to pleasure”
according to canons of Hindu literary art, and may be diversified in style
by images, similes, metaphors and other forms of alamidra or figures of
speech, as well as enriched by historical narratives or matter-of-fact descrip-
tions, fanciful pictures or details of men and things according to the
writer’s genius and sense of proportion, DBut Swkranili is in verse only
because almost every bit of Sanskrit literature is so; there is here no scope
for flights of imagination or embellishments of style.

The physiography, topography, mineralogy and meteorology of a place
that are more or less expected in works like these have no natural place ina
Nitisdsira., Among the thirty-two wvidyds or sciences mentioned by Sukra-
chiryya in the third section of the fourth chapter of his work, there is no

1-t.:it?i];;sl Réj Tarangini, vol. Z, p. 866. * Sokra IV, iii, 104-5,
1 Sukrea IV, iii , 1032-35. 4 Bukra IV,iii, 110-1,
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mention of Nilisdstra. But the scope he has defined for his Sistra at the
commencement of the treatise and the manner in which he accomplishes his
task lead one to believe that Nitisdstra is either identical with, or a species of,
the more generic vidyd, the science of Arthasdsiva,’ which is defined to be
that * which describes the actions and administration of Kings in accordance
with the dictates of Sruti and Smriti, as well as the means of livelihood in a
proper manner,” and is thus politics and economics combined. It is what in
modern phraseology would be called a *normative * science dealing with what
* should be' as opposed to what ‘is ' or *has been,’ since it dictates and prescribes
“duties’ for kings, princes and statesmen. In such a work we cannot expect
anything but the ‘generalisations,” or what appear to be generalisations,
regarding kingly functions deduced from the experience of many states in the
past and the present; and therefore references to particular or individual men
and places are few and far between, incidentally called for in the interest of
illustration,

The very scope and nature of Swkranifs, therefore, prevent it from being
a source of geographical information, and the author or authors of the work
have conscientiously done their part by avoiding all unnecessary or superfluous
details except such as are directly and indirectly relevant to the socio-econo-
mic and socio-political topics, In studying the geographical environment of
the locality in which the work was composed or the court was situated one
has, therefore, to pursue the same method as is used in the study of Shakes-
peare, who always hides himsell and eludes the reader’s grasp. It seems
almost a hopeless task to catch the personality of Shakespeare or Kalidasa,
because in them there is ‘Nature's plenty.” It is an interesting fact about
Kalidasa that to-day he is claimed by all the four quarters of India as belong-
ing to each, Kashmir and Malabar, Guzarat and Bengal, the extreme north
and the extreme south, the extreme west and the extreme east—all vie with
each other in finding from the "internal evidences ' of the works of Kalidisa that
they are the products of a man born and bred in their surroundings,

The geographical facts and phenomena in Sufkranili have to be studied,
therefore, not only to fix upon the locality in which it might have been written,
but also for the knowledge that the poets of the Sukra cycle or authors who
chose to adopt the nom-de-plune of Sukracharyya bhave incidentally displayed
regarding the plants, animals, minerals, rivers, forests, soils, seasons, &c. of
India and the world cutside it,

SECTION 2.
General Geographical Facls,
(@) The Quarters and Divisions of India,

The directions of the world, as indicated by the points of the compass,
have been mentioned several times in the course of the work. In connection
with the construction of the capital city® and the royal residence or palace

1 Sokra IV, iii., 119-20, * Sukra 1,425-515,
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and officers’ quarters, &c, Sukraniti is very particular about the directions,
northern or southern, eastern or western, that are to be specially set apart for
particular rooms or houses. Thus towards the east the king should have
houses for the washing and cleaning of clothes &c. The northern rooms are
set apart for chariots, arms and weapons, &c. The museum is to be situated
towards the north of the palace. And so on. Or again the northern and
southern sides are to be long, twice or thrice the eastern and western sides,
The palace is to have sides of equal length in all directions and to be high
southwards and low northwards. The rooms of the rest-houses may face the
north or east. In Fdsfu-Sdsfras, or Hindu treatises on buildings, the directions
must be mentioned with particular care, because each is supposed to be presided
over by a deity, (e.g.. Kuvera, or the god of fortune, is the lord of the north,
Yama or Death is the lord of the south, and so on). Hence, each direction has
a special value affixed to it over and above the ordinary secular significance
which arises from the fact that human life and comfort are aftected by the sun,
the wind and other natural agencies. The subject has been elaborately treated
in that celebrated mine of information regarding things Indian, called the
Brihat Samhitd as well as the socio-economic manuscript, Yukli Kalpataru,

Besides this mention of directions which, according to Hindu tradition, is
mainly of a social and religious character, Sulraniii contains references to the
north, south, east, west and middle as points or regions which take the reader
out of the purely local surroundings of a particular spot, The geographical
horizon of the poets of the Sukra cycle can be inferred to a certain extent from
one of the functions of the Sachiva' or Head of the War Office, among the Ten
Prakritis or Executive Councillors of the state, which is described to be that of
studying the men who are sent eastward and westward on missions. This men-
tion of ! eastward and westward,’ however, does not furnish any solid ground as to
the particular regions meant, for it has been done in connexion with a general
statement. But the references to the ‘north and west’ as the land of the
Yavanas® who “recognise authority other than that of the Vedas,” to the
‘southern’ countries where Brahmanas ® are not condemned, if they marry
maternal uncles’ daughters, to ¢ Madhyadesa,’ where artisans® are beef-eaters,
and deviation from the normal customs is not regarded as a sin, and to the
‘north'® where the women are touchable when they are menstruated, are not
only the facts of pure and simple geography, but create in the minds of the
reader the shrewd suspicion that the author of these lines does not belong to
the particular regions mentioned, and that these must lie beyond the pale of
“normal 7 rules and regulations of social life. In fixing upon the author’s home,
therefore, one would be naturally tempted to exclude these regions from one's
considerations,

It is difficult to make out which regions are specified in these references,
The description of India as a country of the Navakthanda® or Nine Divisions

1 Sukra 11, 181-190, 4 Sukra 1V, v, 25-08,
: Sokra IV, iv, T4-75.  Bukra IV, b, 97,
3 Sukra 1V, v, 94. * Cunninghawm's Ancient Geography of India (1871), pp. 5-8.
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was first used by the astronomers Parasara and Varahamihira, and was after-
wards adopted by the authors of several of the Puranas, *The names of the
Nine Divisions given in the Mahabharata and the Purinas differ entirely from
those of Varahamihira; but they agree with those of the famous astronomer,
Bhaskaracharyya,” But “the division of India into five great provinces would
appear to have been the most popular one during the early centuries of the
Christian era, as it was adopted by the Chinese pilgrims,and from them by all
Chinese writers, According to Vishnu Purina the cenfre was occupied by the
Kurus and Panchalas ; in the Easf was Kamarupa or Assam ; in the Sonfh were
the Pundras, Kalingas, and Magadhas ; in the }#esf were the Sauristras, Suras,
Abhiras, Arbudas, Karushas, Malavas, Sauviras, and Saindhavas; and in the
North the Hunas, Salvas, Sakalas, Ramas, Ambashtas and Parasikas.”” This
account of India in the Vishnu Purana does not include what are comprised by
the modern Deccan and Southern India. But * the same division of five great
provinces was adopted by the Chinese pilgrim Houen Tsang in the seventh
century, who names them in the same manner, as north, south, east, west and
central according to their relative positions.” The extent and area of each of
the five great provinces which according to the tourist's report contained
altogether eighty kingdoms are not the same as those in the Vishnu Purina;
and Houen Tsang's India is larger than that of the Purana. From Cunningham
we quote the following lines which give the territories included within the
five great provinces of India in the seventh century A, D.

“L  Northern India comprised the Punjab Proper, including Kashmir and adjoining
hill states with the whole of Eastern Afghanistan beyond the Indus, and the present eis-
Butlej states to the west of the Saraswati river,

II. Western India comprised Sindh and Western Rajputana with Kuteh and Gujarat,
and a portion of the adjoining c¢oast on the lower conrse of the Narbada river,

IIl. Central India comprised the whole of the Gangetic Provinces from Thaneswar
to the head of the Delta and from the Himalaya mountains to the banks of the Narbada.

1V. Eastern Indic comprised Assam and Bengal Proper including the whole of the
Delta of the Ganges together with Sambalpur, Orissa and Ganjam,

V. Sounthern Imdie comprised the whole of the Peninsula from Nasika on the west
and Ganjam on the east, to eape Kumari (Comorin) on the south, including the Modern
Districts of Berar and Telingana, Mahdrishtra and the Konkan, with the separate

states of Haidarabad, Mysore and Travancore or very nearly the whole of the Peninsula
to the south of the Narbada and Mahdnadi rivers."'

Mr. Cunningham believes that the tradition of the five Great Provinces
was very popular in ancient India, at any rate among the educated classes,
And if the authors of the Sukra cycle followed that tradition in referring to
the land of Yavanas and the other regions of customs that would be regarded
as immoral and heinous according to the normal standard of life and manners
obtaining in the country for which their work was being written, the treatise
excludes practically the whole of India from its purview and would have to be
referred to some spot in Easfern India. But is it probable that the authors
have used the pratfyaguilara, (north and west or north-west ?), the madhva-
desa, the ddksindfya and the wuifara in the technical sense of the terms as
given in either Vishnu Purdna or the Chinese pilgrim's accounts ? The
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question involves larger issues and cannot be decided before the following
problems are solved ;-

(r) The Ethnology of the Yavanas and their Philosophy,

(2) The regions and races which allowed beef-eating to artisans and
artists and fish-eating to men,

(3) The regions and races which allowed the marriage of maternal
uncles’ daughters by Brahmanas.

(4) The regions and races which did not consider female menstruation
as a pollution.

(5) The regions and races which did not object to the drinking of wines
by women.

(6) The regions and races in which unchastity was not regarded asa sin.
Yavanas,

If we are to determine the geography of the Yavanas after solving
the question of their race and religion, the problem will not be solved at
all. The Yavanamala' or the philosophy of the Yavanas has been described
in Swukraniti as the thirty-first Fidyd “ which recognises God as the invisible
creator of this Universe and recognises virtues and vices without reference
to Srufi and Swmriti, and which believes that Srufi contains a separate
religious system.” This description of Yavanism as a non-vedic, monotheistic
religion is ‘too wide', and as Mr. Oppert discusses in his short Preface
to the Text of Sukranili Sdra, published by the Madras Government in
1882, may be made to apply (1) to the Mosaic religion, (2) to Mahometanism,
(3) to Christianity, (4) to the religion of the ancient Persians ; and even
(5) to the religion of the Hindus “who contend that they oniy revere the
god-head in one particular manifestation, but that they do not admit of
a plurality of gods.” But Mr. Oppert's contention that Yawanamala may
refer even to Hinduism is certainly erroneous, since no form of Hinduism
ignores Srufi and Smriti and believes that Sruti contains a separate religious
system—conditions essential to Yavana philosophy. In any case, to argue
definitely from the tenets and doctrines of this creed as to the race and
nationality of the people professing it is impossible,

As for the abode or habitat of this race it is mentioned that the people are
‘ pratyaguttaravasinah.”® This word may be interpreted in two ways according
as the compound is taken to be of the Karmadhdraya type or of the Dwandwa
type. In the first case, the Yavanas are a people who live in the north-west.
In the second case, they live both in the north and in the west (prafyak). Mr.
Oppert takes it in the first sense. I take itin the second. But either way we
are not left any the wiser regarding the religion or the people indicated by the
term. For in different ages different peoples professing different faiths, Jewish,
Hellenic, Christian, and Mahometan, have been inhabitants of the regions

' Sukra IV, ii, 124-126, * Sukra IV, v, 74-75,
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implied by the north, west, and north-west. The pre-condition for fixing the
precise ethnology of Yavanas, therefore, is the exact date of Sukraniti, which
for a long time yet, is sure to be * begging the question,’

Dr. Rajendralal Mitra, in his second volume of [Indo-Aryans after a pro-

tracted disquisition, arrives at the following conclusions regarding the Yavanas:

“ That originally the term Yavana was the name of a country and of its people to
the west of Kandahar,~which may have been Arabia, or Persia or Medea, or Assyria—
probably the last.
~ (2) That subsequently it became the name of all those places.

(8) That at a later date it indicated all the casteless races to the west of the Indus
including the Arabs and the Asiatic Greeks and the Egyptians.

(4) That the Indo-Greek Kings of Afghanistan were also probably indicated by the
same name,

(5) That there is not a tittle of evidence to show that it was at any one time the
exclusive name of the Grecks,

(6) That it is impossible now to infer from the use of the term Yavana the exact
nationality indicated in SBanskrit works.”

Beger axp Fisn.

If the above discussion does not leave us on any solid ground as to the
geographical facts and phenomena of India, the precise delimitation of areas
within which certain abnormal social and religious customs are allowed is none
the more easy, Take, for instance, beef-eating, which has been described as the
peculiar custom of the artists andartisans of the madfyadesa, or fish-eating, which
is described as the special characteristic of the people generally of the same
tract. Bothin Vedic and subsequent Indian literature the slaughter of animals
for food has been repeatedly mentioned, DPrincipal P, T, Srinivas Iyengar

writes in his Life in Ancient India in the Age of the Maniras @

“ Horses (A.V.vi. 7L.1), bulls (R.V, i. 164, 43), buffaloes (R.V. 20. 7), rams (R.V. X, 27, 17)
and goats (R.V. i. 162, 3) were killed on slanghter-benches (R,V.x.86.18), cooked in caldrons
(R.V.iii. 63.22) and eaten. The eating of fishes and birds must have also prevailed.”

Dr, R, Mitra also is strongly of opinion that beef-eating was universally
allowed in ancient India and proves it by referring to Ullardma-charita,
Smritis, Manusamhitd, Asoka’s edicts, Mahdbhdrala, Rdmdyana, Charaka,
Susruta, Kalpa and Griliya Sulras,

L Eswalﬁyana emphatically ordains that no madhuparka shonld be celebrated without
flesh (?)." The author of the Ndarasinhiya Proyoga-pdrijita has copied verbatim
Aswaliyana's rule about the necessity of eating beef at the Madhuparka ceremony, but
qualified it by a quotation from Adityapurdna which says that in the present kali age the
madhuparka shounld be celebrated without slaughtering a cow. The quotation has been
given at length by Pardsara, Hemidri and other compilers,” “The Brihanniradiya
Purina follows the above very closely."”

Both the Upa-purdnas are, according to Dr, Mitra, not above eleven or
twelve hundred years old, The author of the Nirpavasindhu argues :
*“The slaughter of large bulls and large sheep for Brahmans versed in the| Vedas,
though duly ordained, should not be done, being detested by the publie,”
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Dr, Mitra’s explanation® of the prohibition of beef-eating lies in the fact
‘““that when the Brahmans had to contend against Buddhism, which emphatically
and so successfully denounced all sacrifices, they found the doctrine of respect
for animal life too strong and popular to be overcome, and therefore gradually
and imperceptibly adopted it in such a manner as to make it appear a part
of their Sdstra."”

The lines in Sukraniti, therefore, referring to the custom of beef-eating as
confined within a certain class of people in certain tracts of India called madhya-
deéa must have been written by a person, if Dr, Mitra's theory isto be accepted,
who lived in an environment that had long been disciplined in the sentiments and
traditions brought on by the ascendancy of Buddhism, Madhyadesda, therefore,
should mean the land that forsook these humanitarian ideals long before other
parts had become callous to them, Eastern India® as described in connexion
with Hiouen Tsang's travels was the land that received Buddhistic influence
earlier and more powerfully than other parts of India, and it may be surmised
that the author of the lines referred to was writing from his home in Eastern
India about the Central India as described in the Chinese itinerary, when he
was thinking of beef and fish as food,

Mahiamahopadhyaya Haraprasad Sastri, in his Introduction to Mr, Nagendra
Nath Vasu's Modern Buddhism, thus bears testimony to the strength of
Buddhism in Eastern India :

# Yuan Chuang tells us that there were ten thousaud Sanghirimas with a hundred
thousand Bhikshus in Bengal, To support this vast mendicant population at least ten
millions of lay families were required, and they would be all Euddhists, ** More than
three-fourths of the population of Bengal were Buddhists. Full one hundred years after
Yuan Chuang, the original five progenitors of the present Ridhiya and Vircndra Brihmans
in Bengal came from Kanoj. Their religion was not a proselytising one, In the middle
of the twelith century Ballila Sen took a census of the descendants of thesa five Brahmins
and he found only eight hundred families in all, They lived mostly on geants of land
made to them by the Rijis. * ** Bat they rarely interfered with other people's religion,
* # ¥ The masses were almost entirely left in the hands of the Buddhists, both married and
unmarried. # * # The monasteries of Nilanda, Vikramasili, Jagaddala and other places were
the best seminaries for the diffuasion of Buddhistic learning and Buddhistic religion. It
was from these monasteries that Tibet, Burma, Ceylon and Mongolia received their
Buddhist preachers and Buddhist authors and translators.** % In the twelfth century
there were the following forms of religion in Bengal and in Eastern India :(—

1. Brahminism, It was followed by 800 families of Ridhiya and Virendra Brahmins
and about a hundred families of other Brahmins, the descendants of many Kiyasthas who
came from the west and those of lower elagses who served the families,

! Indo-Aryans, Vol.II, pp. 854-88,

1 See the contributions of Mahimahopidhyiya Haraprasid Sastri to the Journal of
the Asiatic Society of Bengal, No L. 1895, and Proceedings of the Society for December,
1808, Pandit Sastri has explained * how the religion which existed in Eastern India in
sitch splendour from 600 B. C. to 1200 4. D." has under the influence of new conditions
continued to exist there in new names under various guises even to the present day. This
latter aspect of the guestion has been discussed by Mr., Nagendranath Vasu also in

his Modern Buddlism,
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2, Hinayina. This was followed on the West of the Ganges and especially i
Tamluk,

. Mahiyina. It was a religion of the higher class Buddhist monks and higher class
Buddhist laity.

4. Vajriayana, This was the religion of the middle class man and the married
Buddhist clergy,

5. Nithism, which was professed by the Yogis who had numerous followers amongst
the Buddhists and a few among the Brahminisis,

G. The Sahajiyd cult. It had numerons followers below the middle-class Buddhists
and some among the lower class Brahminists,

7. Tantrism. It had its followers among all classes, but among the higher classes
it was a subsidiary form of worship, among the lower it was the chief form.

8, The Kilachakriyana. It was purely Buddhist and more a religion of fear than of
love and was followed by the lowest classes.”

| Mr, Dineschandra Sen, also, in his celebrated History of Bengali Liler-

| ature (both in Bengali and English) has adduced fresh facts in support of the
Sastri's theory about the survival of Buddhism among the lower orders in
Eastern India, He has referred to Bengali works of the period from 13th
century, the age of the so-called annihilation of Buddhists by the Musalmans,
to the 17th century. Nagendranath Vasu's Modern Buddhism is an account of
still extant forms of that cult in the hill-tracts of Orissa, In Mr, Sen’s monu-
mental work we have been supplied with some of the more important features
of Buddhistic faith that may be detected from an analysis of (1) the Sunyapurdna
of Ramai Pandit published by the Bangiya Sahitya Parishat of Calcutta, (z) the
Bengali passages occurring in the Sanskrit works of icth-1ith cent., (3) the
Charyd charyavinischaya of Kanu Bhatta, discovered by the Sastri in Nepal, (4)
the Lay of Manikchand published in the Journal of the Asiatic Society of Bengal
(belonging according to Grierson, to the 14th, but according to Sen, to 11th-12th
cent.), (g} the folk-songs about Govinda Chandra compiled by a rustic poet,
(6) the agricultural maxims of Khana, and (7) astrological lore of Daka, both of
which must be considerably anterior to Manikchand.

Another scholarly and highly original Bengali publication of recent times
which throws a flood of light on Medizeval Buddhism and the processes of trans-
formation by which it merged into, and was replaced or considerably eclipsed
by, Hinduism is the history of Gambhird,' a Saiva festival of the people in North
Bengal, by Mr, Haridasa Palit of the District Council of National Education,
Malda. This work may be looked upon more or Jess as a connected history of
socio-religious life of Eastern India, The researches embodied in it go further
than supplying new data correborating the hypothesis of the Sastri; for it proves

! The materials supplied by Mr. ilit in this learned work from o first-hand %“{i.y..
of innumerable Bengali and Sanskrit Mss,, traditions and folksongs as prevailing in North
and West Bengal (called Varendra and Kadha) as well as Orissa have been utilised by the
present author for his forthcoming work, **Studies in Hindu Literature-- Literary and
Sociological.” A few chapters from this have been published in The Vedic Mugazine
(Hardwar), The Modern World (Madras), and The Collegian (Caleutta),

4
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that the worship of Siva by the orthodox Hindus of to-day with such peculiar
constitutional, doctrinal and devotional features as are associated with the
Gambhird, Gdjana and other ceremonies, is nothing different from, but really a
descendant or another form of, the worship of Dharma, the medizval Buddha,
popularised by Ramai Pandit, and that the whole laboratory of Buddhalogy
and paraphernalia of Buddhistic ceremonialism have been utilised by and
transformed into the modern socic-religious institutions of the Hindus, Modern
Saiva-cum-Saktaism is thus traced by the author through the Yoga-Tantric

phase of Mahayana-cum-Brahmanism back to the Vedic period of the simple
worship of Rudra, Rudra-agnis, &c.

That Buddhism was decaying in Central and Southern India, while it
flourished vigorously in Bihar and Bengal, would be evident from the following
extracts from Mr, Vincent Smith's Early History of India :

“The PBrahmanical reaction against Buddhism had begun ata time considerably
earlier than that of Fihien's' travels (405—11 A, I).); and Indian Buddhism was already
ppon the downward path.”

“ Buddhism was visibly waning in the days of Harsha and Houen Tsang, * # ¥ It had
certainly lost its dominant positiou in the Gangetic plain which it had once held, * * *
The sacrificial form of the Hindu religion received special attention. * * * Buddhism as
a popular religion in Bibar, its last abode in Upper India, south of the Himalayas, was
destroyed once and for all by the sword of a single Mugsalman adventurer (1193 A, D.)."

According to Dr. Mitra, therefore, the prohibition of beef and meat as food
and the cousideration of people taking to them as following an abnormal practice
must be ascribed to the influence of Buddhistic environment in Eastern India as
1 have suggested above,

MATERNAL UncLe's DAUGHTER.

The marriage and other social customs mentioned above do not raise many
difficulties. Among Marathas and Madrasis, even to-day, Brahmans may marry
maternal uncle's daughters—an abnormal custom according to Sukra, The
tradition is preserved in a familiar Sanskrit sloka * daksipe matuli-kanya, uttare
mansabhojanam,” which describes the southern custom regarding marriage
together with the northern regarding meat as food. The term Daksinatya,
therefore, used in the Swkraniti, for the abode of such Brahmans as follow this
abnormal custom, refers both to what is now called the Deccan plateau as well
as Southern India, as it did according to the division of India into five great
pmvinccsin Houen Tsang's time, There is no doubt that by this term the
MNortherner (or East Indian ?) Sukra refers to the Deccani (Chalukya, Ras-
trakuta), Andhra (Telugu)and Chola (Tamil) Brahmans of his age.

WinEs,

As for what Sukricharyya considers to be the abnormal practice of the

drinking of wines by females, definite information on the point is not easily

available. Dr. Mitrahas proved the practice to be universal by references to
the Ramayana, Mahabharata, Buddhist works, the works of Kalidasa and Magha,

1 Bocond _Eq;l.it.im:l.-: pl;. 283, 287, 318, 870. See also Aiyangar's Ancient India, ;: 362,
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Puradnas and Tantras. But the fact that it should be regarded as exclusively
the practice of the female sex of a particular country cannot be satisfactorily
explained in the present state of our knowledge regarding the social life of
ancient and mediseval India. Sukra may, therefore, be taken at his word when
he mentions the north as the locality of the custom, Aund there is no
objection to referring this nerth to the northern division of Hiouen Tsang,

The same arguments apply to the non-nbservance of menstruation as
ceremonially unclean, and yield the same conclusions about its locality. -

UncHASTITY.

The unchastity of women' has been referred to several times in Vedic and
other Hindu literature, But it is not easy to locate it somewhere as the area
in which it is particularly connived at, Sukra’s statement that it is the
characteristic of the women of Madhyadesa may, therefore, be taken for what
it is worth, And in the absence of positive evidences for or against, this
madhyadega may be taken to be the Cenfral India of the Chinese pilgrim,

EasT INDIAN LOCALE OF S-UI{R:'LNITI_

The study of the directions and divisions of India mentioned in the
Sukraniti leads to a tentative hypothesis as to the home of the authors of the
Sukra cycle. We have to fix upon a region, with reference fo whick the writer
may simultaneously mention the north, west, central and south, as the guarters
or divisions where certain customs and practices obtain which "deserve penance?
and punishment” in the normal region that sets the standard,

No Southerner would regard a southern practice as out of the way and be-
yond the ‘ norm.’ The same consideration applies to the westerner, northerner,
&c. The only region or quarter that has nol been mentioned must therefore
be the land of Sukra's ' normal’ social life, and this is the Eastern.

The argument from the ‘' abnormal® practices leaves no doubt as to the
normal region in which the treatise was composed, As to the spot also with
reference to which the quarters of India and the positions of the regions are
mentioned, there can be no difficulty. We may place it in Eastern I[ndia, if
we suppose that north, west, centre and south were being mentioned in the
technical sense of the terms as used by Hiouen Tsang, The Easterner versed
in technical terminology would mean by north not the Tibetan Himalayas,
but the Punjab and Kashmir, Himalayas, &c, by the west not the modern
U. . but Sindh, Rajputana, &c., by the central the regions marked out by
Hiouen Tsang comprising U. P, Behar, C. P, of modern times, and by the south
the whole of South India beyond the Narbada. The Madlhya (centre) would
thus always be the centre of India, the North always the North of India, the
Diksindtya or South the whole of Southern India.

Bat one might argue that, if the technical meaning of the terms be taken,
there can be no objection to the author of the lines referred to being a southern-
er also, , Say a Chola or an Andhra, bclannmg Lo : any part of India, for he is

i [ynngar s Life in Anecient Indm. pp. G7-68, * Sukra IV, v, 09,
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at liberty to use the terms in the same sense from all places. The objection
is refuted by the other consideration about the normal and abnormal customs
just discussed, Thus though the Southerner may call the man of the Punjab
and Kashmir, &c,, northerners in the special sense, and the other parts of India
excluding Rajputiana, &c. on the west and Bengal, &c, on the east by the special
name of Central India, and describe himself as a southerner in the technical
sense given with reference to the whole of India (which is not likely), it is not
at’all probable that he would look upon the southerners, or his own countrymen
as illustrating a social practice that is beyond the ‘norm.” The same considera-
tion goes against the author being a ‘north '-man or a * Madhyadega'-man.

T'his process of reasoning is adopted by George Buhler! to prove that
Apastamba is a southerner, Thus, * Apastamba says (Db, 11, 7, 17, 17) that the
custom of pouring water in the hands of Brahmanas invited to a Sraddha
prevails among the northerners, and he indicates thereby that he himself does
not belong to the north of India. If this statement is taken together with
the above stated facts which tend to show that the Apastambiyas were and
are restricted to the south of India, the most probable interpretation which
should be put on it is that Apastamba declares himself to be a southerner.”

(6) Other Lands.

Whatever be the value of the hypothesis as to the author of Subraniti
being an Lasterner, as understood by the Chinese pilgrims, and also by the
Indians of the early Christian era, one thing is clear. The geographical know-
ledge displayed by Sukricharyya is nol confined to a particular arca. The
puets of the Sukra cycle are not home-bred men, their intellectual horizon covers
the whole of ludia, They can think at once of the four quarters of the mother-
land, even though conventionally. This has been apparent from the discussion
in the preceding sub-section,

[hat they were cognisant of ‘ new men, strange faces, other minds' and
did not think exclusively of the local area that was the scene of their activities
would be indicated by several passages in the Sukraniti, which mention,
though indefinitely, regions, religions and languages other than their own,
Thus among the qualifications of the clerk or scribe® is mentioned that of
“ knowing of the differences in countries and languages.” The statemenl
that the system of measurements® varies with countries poiats to the same
experience of the writer beyond his own ‘country.” The practice of andertak-
ing distant tours is suggested by the advice that “in foreign lands the follow-
ing six are useful to men—wife without child, good conveyance, the bearer,
the guard or guide, the knowledge that can be of use in relieving others’
miseries, and an active servant,”* This practice of travel and life abroad
is also indicated by the idea that *“the man® who is not in a strange

1 Pp. xxviii-iv. Inl:-l.'n:l[it:l,im! to Apastamba and Gautama in the Sacred Books of the
East Series.

* Qukra II, 347-348 ; 1V, 81-82, * Sukra I1I, 595-597.

* Sukra I, 777-778. * Bokra ITI, 647,
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land enjoys happiness.” The prohibition of foreign travel' to Sudra females,
except in the company of the husband, similarly points to this, The comfort
of living in the home and the discomfort of life and work abroad have been
mentioned as factors which influence the soldiery also, Thus alienation of
soldiers® is brought about by constant life and work in foreign lands,” The
rule about ‘travelling allowances ' is another proof of experiences beyond the
little * platoon,’

T'hese references, however, do not furnish any geographical information
worthy of note, Nor do they point to anything like an all-India sentiment
or knowledge or any extra-Indian experience, These are but vague and
indefinite hints about things that are not purely local,

(¢) Definite Names,

It has been mentioned above that as sources of positive geographical
information, Nitisdstras are not very valuable, This is sufficiently.borne out
by the fact that only the following five names occur in Subraniti, a work of
4966 lines : (1) Simhala or Ceylon, (2) Gandaka, (3) Daksipatya, (4) Madhya-
i Simhala

Ceylon® has been mentioned as an island, and its people are described as
expert in making artificial pearls which should be carefully examined by
customers before purchase. The connexion of Ceylon with general Indian
history is immense and has been commercial, political, as well as cultural,
Prof. Radha Kumud Mookerji* has, on the authority of Buddhist texts belong-
ing to a period of a thousand years from 6oo B, C, given evidences "“which
point to a complete navigation of the Bay of Bengal and the Indian Ocean and
the flow of a steady and ceaseless traffic between Bengal and Ceylon, Madras
and Burma.,” Mr. S. Krishnaswami Aiyangar of the Mysore Education Service
in his Ancient India, a scholarly work on the early history of South India,
has used old Tamil literature to prove the connexion of the Ceylonese with
the Cholas, Cheras and Paundyas in particular, and Indian culture in general.
Mr, Cunningham's account of Ceylon in the Awncient Geography of India also

throws fresh light on the subject :

“ The famous island of Ceylon is not reckonad amongst the kingdoms of India, and
it was not visited by the pilgrim (Hounen Tsang) on aceount of politieal disturbances,
* % % [Inthe seventh century of our era Ceylon was known by the name of Seng-kia-lo,
or Siulale, which was said to be (dervived from the lion-descended Sinhalz, whose son
Vijaya is fabled to have conquered the island on the vory day of Buddha's death in B C.
543. Iis original name was Paochu, or © Isle of Gems,” in Sanskrit Batouodwipa,™

1. Gandaka.
The Gandaka® has been mentioned as a source of gems which may be
regarded as natural images, The neighbourhood of the Gandaka is famous in

' Sukra IV, 9-10. v Sukrea IV, vii, 366-367. * Sukea 1V, ii, 124.
* A History of Indian Shipping and Maritime Activity of the Indians (Longmans, 1912),
pp- 20, 30, 34, 42, 44, 67, 70, 103, 113, 133, 140, 142, &e.

* sukra, 1V, iv, S07-308.
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Buddhist history as it contains the environs of Kusinagara, the scene of Buddha’s
death. ‘At the time of Houen Tsang’s visit the walls of Kusinagara were in
ruins, According to Cunningham the spot where Buddba obtained Nirvdua
“lies to the north-west of Anrudhwa, and to the west of the old chanunel of the
Chota Gandaka' or Hirapyavaii (golden) river ;” and * the spot where his body
was burned"” lies to the north-east of Anrudhiwa and to the east of the old
channel of the Hirana or Chota Gandaka." We must look for Faisdli to the
East of the Gandaka.” The position of the Gandaka may be inferred from the
following description:*  “ The utmost limit that can be assigned to the
Joint districts (Vaisali) is not_ more than 750 or 8cc miles in circuit from
the foot of the mountains to the Ganges on the south, and from the
Gandaka on the west to the Mahanadi® on the east.” * According to
Houen Tsang the country of the Vrijis was long from east to west and
narrow from north to south. This description corresponds exactly with the
tract of the country lying between the Gandaka and Mahanadi rivers, which
is 300 miles in length and 1co miles in breadth,”

It is possible to trace the tradition of gems being found in the bed of the
Gandaka to literary? sources. Perhaps the name of the river as Hiren and
Hiragyavali, which means golden, may have something to do with it, Small
pieces of stone which are worshipped as Visnu are still found in the bed of
the Gandaka, and they are highly appreciated.

The following is taken from the note on page 3 of Ethnographic Noles
in Southern India by Edgar Thurston, Superintendent, Madras Government
Museum : “ The Silagrama stone is a fossil ammonite, found in certain rivers,
e.o, Gandaka, Son, &c,, which is worshipped by Brahmans, The Salagrama
is often adopted as the representative of some god, and the worship of any
god* may be performed before it,"

The following is taken from Mr. Nandalal Dey's Geographical Dictionary
of Ancient and Medieval India :* ' The Gandak rises in the Sapta Gandaki
cr Dhawalagiri range of the Himalaya which is the southern boundary of
Central Tibet, and enters the plains at a spot called Tribeni Ghat. The
source of the river is not far from Salagrama, which was the hermitage of
Bharata and Pulaha, ‘The temple of Muktinitha (an image of Narayana) is on
the south of Salagrama, Hence the river is called also Silagrami and Nara-
yauni (Brahmavaivarida Purdna).”

L Aneient Geography of India (1871}, p. 422 Kushinagara has been recently discovered
by Pandit Hirinanda of the Lucknow Museum at the village callad Cassia in the district of
Gorakhpur, U, P.

2 Cundingham's Ancient Geography, pp. 414, 448,

5 The Mahinadi is the modern Mahinandi flowing through the district of Malda
which containg the sites of ancient Ganda and Pandna, and not the Mahanadi of
Orissa,

* Devi Bhigavata IX, 17, 80-36, 1X, 19, 87-91, IX, 23, 23-18, X, 24, 56-58.

t See the names and forms of the deities on pp. 348-340 of Oppert's Original
Inhabilants, :

* Pp. 19-20. (Newman & Co,, Caleutta, 1809),
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In The Origimal Inhabitants of India' by Mr, Gustav Oppert we have a
long dissertation on the Salagrima and the Gandaka—with all the literary and
religious traditions associated with them. In the Fardha Purdna Gandaki
expresses a wish to become the mother of Visnu, and the same desire is
mentioned in the Lakshine Ndardyana Samvdda, The Padma Purdna contains a
story according to which Indra sent the nymph Manjuvac to disturb the penance
of the sage Vedasiras, who cursed her that she might become a river, but kindly
altered his decision in so far that she would become the holy river Gandaki
in which Vispu would be re-born as the Salagrama stone.

iii. Ddksindiya.

Diksindtya® has been mentioned in Sukraniti as the land where Brah-
mans marry maternal uncles’ daughters. This has been discussed previously
in connexion with the directions and divisions of India. It may be mentioned
here that the term does not describe any one portion of India south of the
Vindhyas, ¢ g., the Bombay Deccan and the Madras Deccan, but the whole
peninsula, and comprises all the nine separate kingdoms, exclusive of Ceylon,
included in Houen Tsang’s Southern India, .., “ the whole of the peninsula to
the south of the Tapti and Mahanadi rivers, from Nasik on the west, to Ganjam
on the east.” What is now known as the Deccan plateau or at any rate, the
Bombay section of the Deccan, had in Houen Tsang's time, the special
name of Mahdrdstra and could not be described by the term Ddbsindtva.
Maharastra® was only one ol the kingdoms of the Ddksindtya or Southern
India as described by Houen Tsang, and lay to the south-west of Harga-
vardhana's empire, as Ganjam to the south-east,

The following lines from the third section of the Early History of.the
Decean by Sir Ramkrishna Gopal Bhandarkar prove the antiquity of the
word Mahdrdsira as a separate name for a particular region, of peninsular
Iudia ;=

# Whether the name Maharattha or Maharashtra had come into use in the time
of Asoka does not appear clear from this, but that it was wsed in the early centuries
of the Christian era admits of little doubt. In some inscriptions in the eave-temples
at Bhijd, Bedsi and Kirli which are to be referred to the second century, the male
donors are called Maharathi and the female Maharathini...... Of the old Prilkrits the
principal one was called Maharashtri becanse we arve told it was the language of Mahi-
rishtra, Varahimihira also, who lived in the beginning of the sixth century, speaks
of Mahirishtra asa southern country,”’

In explaining the etymology of the word * Dekkan” and uts denoctation,
the same authority says :

“ The word Dekkhan represents the vernacular pronuneiation of the Sanskrit word
Dakshina meaning *Southern’ used to designate the portion of the Indian peninsula
lying to the south of the Narmadi, The name more usually wet with in Sanskrit works
and elsewhere is Dakshinipatha or * the southern region.,” That this name was in

e —

L Pp. :'IE?-.:E‘;EI .{&mhihalﬂ. Cunsin:ﬂlﬁ and Co., -Lmuiun, 1393]._.
2 Sukra IV, v, 04,
* Qunningham's Ancient Geography, p, 14.
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ordinary use in ancient times is shown by the fact that the anthor of the Periplus calls
that portion ol the country Dakshinabades. * * * Dahshinapatha or Dakshina was the
name of the whole peninsula south of the Narmada, Among the countries enumerated
in the Mirkandeya, Vayu, and Matsya Porinas as comprised in Dakshinipatha are those
of the Cholas, Pindyas and Keralas, which were situated in the extreme south of the
peninsula and correspond to the modern provinees of Tanjor, Madura and Malabap,"

Daksigatya is therefore not identical with Maharastra, as the popular
notion seems to be, in which sense Sir Bhandarkar has taken it for his celebrat-
ed Early History. A historical account of peninsular India or the Daksinatya
has been written from original sources by Mr, Aiyangar in Aucient I'ndia," from
which the following is quoted :

¥ When Yowan Chwang (Hinen Tsang) travelled throngh the country in A.D. 840
wo find India marked ownt into three clearly defined politieal divisions. Harshavar-
dhana......ruling over Hindusthan to the frontiers of Assam ; Pulikesin 11 of the Maha-
rishtra at Badami with his younger lirother at Rajamahendri ; and Narasimhavarman
Pallava at Kanehi.” * These two dynasties (Chilukya and Pallava) with their capitals
respectively at Kanchi and Badami (near Bijapur) coniinued the struggle for empire
and were seen fighting constantly on the Tungabhadra-Krishna frontier.”

iv. Madhyadeda,

The probable site of Madlyadesa also has been discussed in connection
with the directions and divisions of India, I have taken it in the technical
sense of the term as understood in Houen Tsang's time, * It extended from
the Sutlej to the head of the Gangetic Delta and from the Himalaya mountains
to the Narbada and Mahinadi rivers. It comprised all the richest and most
populous districts of India with the single exception of the Gangetic Delta or
Bengal proper, Of the seventy® separate states of India that existed in the
seventh eentury, no less than thirty-seven, or more than one-half, belonged
to central India,” Manu Samhita, however, defines Madhyadesa to be the land
between the Saraswati (that loses itself in the sands) on the west and Allaha-
bad on the east, and between the Himalayas on the north and the Vindhyas
on the south. The tract is thus smaller in extent than Houen Tsang’s area,
But, as previously explained, it is difficult at present to specify the region
meant by the authors of the Sukra cycle, It is clear, at any rate, that it cannot
denote the land of aboriginal hill-tribes in the Central India of modern times,
simply because beef-eating, fish-eating and unchastity have been mentioned
as some of the characteristics of its people,

v. Khasa,

Khaga denotes both country and race in the Sukranifi. Khaga® has been
mentioned as the country of an abnormal social custom where * people marry
the widows of their brothers.” Khada is an old term in Hindu literature

L p. 224, 43,
2 Conningham's Ancient Geography, p. 328, The tfext has “ seventy " ; hut the
number actually deseribed is eighty-two, from which, dedueting Persia and Ceylon, the
true number of kingdoms is eighty.

* Sukra LV, v, 98,
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mentioned in Vispu Puriana, Manu Sambita, &c, The following extract from
Stein's Rdj Tarangini throws considerable light on this people: * [n the South
and West (of Kashmir) the adjacent hill-regions were occupied by Khagas.
Their settlements extended as shown by numerous passages in the Chronicle
in a wide semicircle from Kastvar in the south-east to the Vitasta valley in
the west. The hill states of Rajapuri and Lohara were held by Khasa' fami-
lies ; the dynasty of the latter territory succeeded to the rule of Kashmir in
the eleventh century, I have shown elsewhere that the Khagas are identical
with the Khakha tribe, to which most of the petty chiefs in the Viiasta valley
below Kashmir and in the neighbouring hills belong, We have alreadv seen
that the Khakhas have until very recent times worthily maintained the repu-
tation which their forefathers enjoyed as marauders and turbulent hill-men.”
“Owing to its position on the most direct route to the Punjab, Rajapuri was
necessarily often brought into political relations with Kashmir, When Houen
Tsang passed through it, the kingdom of Rajapuri was subject to Kashmir,
From the tenth century onwards we find the chiefs of Rajapuri as practically
independent rulers,” Houen T'sang does not give any account of the hill-
tribes he passed through.

It is, however, nut possible to make out the antiquity of the word Khaga,
It may be mentioned in passing that the word occurs in the copper-plate of
Narayana-Pala® discovered at Bhagalpur recording a gift for the * dispensation
of medicines to the sick, and food and shelter to the indigent.”

SECTION 3.

General Aspect of the Country.

The physical features or relief of the country described in Sukraniti can
be understood but vaguely from the incidental references to hills and rivers,
seas and islands,

(a) Hills.

That hills and mountains were some of the familiar sights to the poets of
the Sukra eycle would be evident from the simile which compares the stature
of an elephant with the peak of a mountain® as well as the meation of the
fact that when people became miserable through abject poverty they used to
leave this world out of despair and have resort to hills,?

The strategic importance of hills and mountains was also understood.
Thus the site of the capital city is to be not very far from the hills,* These are
perhaps to be regarded as the store-house of mineral and other resources in
normal times, as well as strong defences against foreign aggression in times
of danger, That the hills should be made to serve the purpose of ramparts
for the capital situated in the plains is clear from the following suggestion of

! Stein's Raj Tarangini, Vol. 11, pp. 430, 435,

* Mitra's Indo-Aryans, Vol. 1I, pp. 267—74. Also Mann 10.44. The Khasas have
been mentioned by Varihamihiva in Brilal Samhitda (6th Cent, A.D.)

* sukra 1, 205-6. * Sukra III, 372-T4. * Sukra I, 425-28

b
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Sukricharyya :—"“The wall (of the Capital city) should have many strong
shrubs and bave a system of well-built windows, and if @ hill is not hard by,
should have a pratiprdkdra or a second wall but less than itself in height,"”

Among the various fortresses mentioned in Section vi of Chapter [V there
are giridurgas® or hill-forts which are described as being on high level and well-
supplied with water, These foris® are known to be the best of all in point of
military efficiency as presenting the greatest amount of difficulties to enemies.
Thus “the fort that is protected by ditches only is the lowest of all, and the
hill-fort is the best.” .

It is not probable that the regions for which this Nitisdsfra is intended
are mountainous or rocky in any special degree, The hills do not seem to have
been the characteristic features of the lands, though they have been mentioned
as some of the objects with which people become familiar through travel.
“Through travel the numerous religious customs, materials, animals, races of
men, hills,* etc. come within the cognisance of man."”

(&) Rivers.

The country of the poets of the Sukra cycle is not only a land of hills but
it is also a land of rivers. The suggestion that the capital should be built at a
place that is bestirred by the movements of boats® indicates the importance
given to rivers by Sukra in his description of an ideal economico-political
organisation, That the authors were very familiar with rivers would be
evident from the political application that naturally suggested itself to them
in the matter of diplomatic relations, Thus in advising rulers to bow down to
powerful enemies Sukracharyya illustrates his point by the mention of the fact that
the ‘cloud never moves against the current of the wird ' and that “tlie rivers®
never leave the downward course,” A common natural phenomenon has been
here pressed into service to explain what in terms of modern statesmanship
would be called ‘moving along the line of least resistance.” So also in advising
the king to restrain passions and try cases or administer Fyavahdras according
to Dharma, the author mentions that the subjects follow the king who does
this, “as the rivers the ocean,”'  The fact that Sukracharyya has to lay down
the humane rule that if a  bound-down " or dsiddha person® violates the limita-
tions imposed upon him when swimming a river, &c., he is not guilty (and
should not be punished) is also an evidence in peint.” The rule that * anybody
who can save somebody's wealth from absolute destruction owing to the
ravages of water or deluge® (from rivers, &c.) has right to one-tenth ™ points to
the same adaptation of juristic ideas to the physical features of the country,

Rivers are no negligible features in the topography of the country for
which Sukracharyya’s code has been designed, The fact that rivers' are very

! Sukra I, 478-0. * Sukra I, 425-28,

? Bukra IV, vi, 8-0, * Bukra IV, vii, 402,

* Sukra IV, vi, 11-12, ' Bukra IV, v, 210-211.
4 sukra I1I, 262-63, ¢ Sukra 1V, v, 5ii4-64.

' Sukea IV, v, 601-2,
% Sukra IT1, 283-284, “ one should not trust the abodes (beds ur*c.haunals} of rivers,”
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changeful and constantly shift their beds was well-known, And the advice!
that one should not cross the rivers by arms or get into a boat that is likely to
give way, indicates the familiarity of the authors with rivers, These are to be
wisely used in the interests of the state’s commerce, Means must be adopted
to make them highways of water-traffic, as also the impediments presented by
them to land-communication must be removed, That rivers should not be allow-
ed to remain barriers to intercourse, as naturally they are, is sufficiently
suggested in_the following advice: * Bridges should be constructed over
vivers.® There should also be boats and water-conveyances for crossing the
rivers,” *Roads are to be povided with bridges.”*

But rivers have been mentioned in Sukraniéi specially in connexion with
agriculture and land-revenue, and the inferences that can be made from
accounts of the natural resources of the state do also point to the import-
ance of rivers as sources of the country's national wealth, The observation of
Herodotus that *Egypt is the gift of the Nile ’ is in the Hindu sage's language
expressed by saying that the lands are the *daughters’ of rivers, or rivers
are the ‘mothers’ of soils, But rivers are not the sole irrigators of lands, there
are other mothers of lands also e.g., rains, tanks, wells, &c, In the assess-
ment of lands the ruler is advised to make a distinetion between land and
land on the basis of the nature of the source of water-supply, Thus “the
king should realise one-third, one-fourth, or one-half from places which are
irrigated by tanks, canals and wells, by rains and by rivers respectively.” The
equity of this diversity of assessment lies in the fact that where rivers are
irrigators the cultivation is certain, and hence the Government demand is
heaviest. But Sukrachiryya is also aware of the fact that, though rivers are
superior to all other sources of irrigation in point of certainty, the moisture
yielded by them, however, is not copious,—and do in fact yield the palm to clouds
which, though precarious and uncertain, give abundant water when they do
pour down their contents, The difference between rivers and clouds is like
that between ordinary well-to-do men and sovereigns in the matter of riches,
And the analogy that naturally suggests itsell is expressed in the following
lines : ** Can the nourishment that is due to the rain-water from clouds be
derived from the water of rivers? &ec,? So also the promotion of the people's

weal depends on the property of the king., Can this accrue from the wealth
of the rica folk "

From the above account of rivers® it would have been sulficiently clear
that the authors of the Sukra eycle were well-acquainted with the importance
of rivers in Politics, Commerce, Agricalture and Public Finance, and that the
general aspect of the country is that of a plain iatersected by rivers rather
than that of rugzed mountainous defiles and precipices.

1 Qulkra TIT, 52-53. 2 Sukra IV, iv, 125129, 3 Sukra I, 35.

* Sukra IV, ii, 227-220, cf. also Chapter III, 552-554, ** Agriculture which is said to
have rivers for mothers is a good occupation,””

* Sukra V, 14-16.
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(¢) Seas,

Coming now to the hydrosphere of Sukrachdaryya's country we find that
the sea is a familiar sight with the poets ¢f the Sukra cycle. The connexion
between the moon and the sea is too well-known to all Hindu poets, In
describing or defining the seven constituent elements of a state Sukracharyya
characterises the first element, the sovereign, as by nature or by connotation
of the term the person who is the cause of the prosperity of this world, is
respected by the experienced and old people and gives pleasure to the eyes
(of the people) as the moon to the sea.''!

A phenomenon connected with the sea which appears to have been very
familiar with the poets or at least known to them by hearsay, viz., the
maritime navigation by boats, is very naturally pressed into service by the
poet in describing the evils resulting from the imperfections of the ruler, Thus
we read that " if the king is not a perfect guide his subjects will get into
trouble as a boat without the helmsman sinks in a sea.""® The comparison of
the king with a 4arpadhdra® or helmsman piloting the ‘ship of the state'is
very suggestive. Nor is this all. The importance of sea and maritime
commerce is adequately recognised by the statesmen of the Sukra cycle in the
plan they have framed for the site and structure of the Capital city, It is to be
situated at a place which, like the ' city of the seven hills' in ancient Italy, is
to be near, but yet distant from, the sea,

Pliny ascribed much of the importance of Rome to this condition, We
find Sukracharyya also suggesting that the spot is to be “bestirred by the
movements of boats up to the seas,” The capital is to enjoy the advantages of
both rivers and seas, Communication with the sea has thus been recognised
as an integral factor of the state's commercial wealth, It is also an element
of the sovereign's political importance and dignity, The ambition of sway-
ing the destiny of an empire from sea to sea or ruling the world encircled
by the ocean has always fired the enthusiasm of Hindu kings and statesmen
as would be evident from even a superficial study of Sanskrit literature as
well as the inscriptions® on copper-plates and other materials describing gifts
of lands, &c., to worthy persons or to the gods by sovereigns and ministers, 8

Flatterers and sycophants as well as court-poets when applauding the
merits of their protectors never stop short of the reference to the seas as the
natural boundaries of their conquered territories, This ideal of having an

L Sukra T, 127-28,

2 Sukra I, 128-30,

* The mention of ndpikas, boatmen or sailors, in connexion with the various crafts or
industries to be maintained by the King (II, 404-5) also points to the importance of rivers
and seas in the topography of Sukraniti.

! Bukra I, 425-28.

s Mr, Aiyangar's Ancient India contains various accounts of the maritime importance
of the Chola Empire and Kingdoms in South India; and Mr, Akshay Kumar Maitra's
Gaudalekhamdla or the Manual of the Inseriptions of the Pilas and Sens of Bengal gives
numerous evidences of the natural ambition of rulers to be master of the seas,
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empire bounded only by the sea is also present in the imagination of
Sukracharyya, who, in urging the necessity of moral education of princes, sets
before them this laudable mission of their lives as a sufficient spur to their
self-culture, Thus, “how can the man who is unable to subdue one's mind
master the world extending to the sea?"! Verily, the sea is the natural limit
of one's ambition—the *scientific frontier ” of Indian Napoleons,

An indirect knowledge of the sea and its inmates is suggested in the lines
which advise people always to be humble and wodest, Thus " the wise man
should never consider * 1 am superior to all, | am more learned than others, for
one should remember that there isthe animal which devours the devourer of
whales,* Rdghava is the devourer of that even, and there is the destroyer of
Rdghava,” The whaleis certainly a sea-animal, and the mammoth fish Rdghava
is a monstrous marine creature celebrated in Hindu folk-lore,

Among the islands of the sea we have found that Simhala or Ceylen has
been mentioned definitely by name as the place where people can make
artificial pearls, References to islands are to be met with only in two other
places in this treatise, Thus in desecribing the grades of rulers in the order of
their revenue Sukracharyya mentions the highest as the Sdrvablauma® or the
paramount sovereign to be the ruler whose income, calculated according to modern
Indian monetary standards, would exceed Rs, 416,666,666, and "“to whom the
earth with its seven islands is ever bound,” The second mention of islands is
in connexion with the punishment of offenders. * Persons who are wicked by
nature should be expelled from the commonwealth and bound and transported
to islands,”* The use of islands as convict settlements is unmistakably
suggested here,

From the foregoing description of general physical features of the country
as are suggested by casual references or " internal evidences,” it is not at all
possible to make any definite inference as to the exact focale or surronndings in
the midst of which Sukraniti might have been composed, The accounts are all
of a very general character and cannot be traced to any special sets of
geographical influences, It is, however, certain that the country does not
present a dull monotony or uniformity of physical aspects, both in |1'thusphere
and hydrosphere,

SECTION 4.

Climate and Soils,

The same diversity and variety of natural facts and phenomena of the
land of Sukricharyya would also be clear from an analysis of the other aspects
of its physiography, e.g., its meteorology, geology and vegetation,

I, Meteoralogy.

Though Sukraniti is not a text-book of physical geography, the varied
atmospherical and climatological conditions of the country familiar to the authors

S

| Sukra I, 197-198, 3 Sukra 111, 446.447,
* Sukra I, 368-74. 1 Bukra IV, 215-218,
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can be gathered from various duties presciibed to kings and people as well as
from the description of customs and rites during the several periods of the year
and from the metaphors or similes occasionally used in elucidating or illustrat-
ing the ideas.

Heavenly Bodies

The sovereign is thelord of both * movable and immovable worlds ;"!
and among the thirty-two vidyds or sciences there is the mention of [fyoliga as
one of the six Feddngas or branches of learning auxiliary to the study of the
Vedas It is the science which “ measures time by studying the movements of
naksatras (stars) and grahas® (planets)” and the aid of other sciences. Besides,
it 1s said that the movements, shape and nature of the naksafras® (stars) are
one of the factors in the division of time into epochs or periods, In all these
instances it is evident that Sukracharyya displays a knowledge of the heavenly
bodies, both planetary and fixed, and is acquainted with the facts of their
movements and their effects on time,

Some of these heavenly bodies have a double character—first, as members
of the Solar System governing the conditions of time, season, &c,, as noticed
above, and, secondly, as apotheosised into divine beings and made rulers of
certain directions of the Universe, The sun and the moon are two such gods
in Hindu mythology, and Sukrachiaryya mentions that the sovereign, besides
being made out of the permanent elements of other gods,* e.g., Indra, Vayu,
Yama, Fire, Varupa and Kuvera (who are the lords of six specified regions
marked out by six points of the compass), has in him the attributes of the sun
and the moon also, Thus “just as the moon pleases human beings by its rays,
so also the king satisfies everybody by his virtues and activities,” Also,
“as the sun is the dispeller of darkness {and the creator of light), so the
king 1s the founder of religion and destroyer of irreligion.”

Besides the above comparison of the king with the heavenly bodies which
is a common device in all Nifisdstras, the poets of the Sukra cycle have dis-
played another popular fancy about the orbs of the celestial world. The nine
Mahdratnas or great gems mentioned in Swkraniti have each a deity presiding
over it, These deities have to be satisfied by people by putting on the gem that
is favourite to each. These deities are the navagraha® or nine planets of the
heavenly firmament, v¢z, the Sun, the Moon, the Mars, the Mercury, the Jupiter,
the Venus, the Saturn, the Rahu and the Ketu. The subject will be treated at
length in the chapter on precious stones and wetals. It may be mentioned here,
in passing, that the colour auributed to these deities apotheosised out of the
heavenly bodies, the navagraha, in the propitiatory hymns addressed to them
exactly corresponds with the colour and lusire of the Maldratnas,—yajra,
mukld, pravdla, gomeda, indrvanila, vaiduryya, pusyardga, pachi and mdénibya
whieh are suppoesed to be the favourites of those beings respectively,

b Sokra 1, 141-143. 3 Bunkes TV, iii. 898-29,
2 Sonkra 1, 41-42, *Sukra {, 14-1151,
*Bukra IV, ii, 84,
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The Sun.

The Sun has been already referred to as having something to do with
Time in its capacity as a member of the Solar System, Its second character is
that of a deity who gives light, whose attributes the king possesses., [ts third
character is that of one of the navagrahas, in which capacity it is to be propi-
tiated by people by the use of the mduikva' or ruby, * whichhas red colour and
the bright lustre of the Indragopa insect.”

Besides these super-terrestrial references, the mundane phenomena of the
Sun as the “dispeller of darkness™® and the source of heat have also been
mentioned in Sukranifi, Among the general rules of life it is stated that one
should not always. look to the Sun (llI, 61). Sukracharyya compares the
| companionship of wicked characters to the rays of the burning Sun: *One
should abandon the company of bad men which is terrible like the desert
scorched by the summer Sun,® frightening and inhospitable,” The Sun’s rays,
however, are not all terrible, they are of varying degrees, So it is only towards
enemies that the king should display his character of the ' summer Sun."?
But towards his own people he should present the milder front of the ¥ Spring
Sun,*’t

As to the division of time noted above it is mentioned that there are
three systems of temporal measurements, “ Time is divided according to three
systems—solar movement,® lunar movement (period from full moon to full
moon, f.e,, two fortnights) ardd according to Savana (period frem morning to
morning, fe., 24 hours).” These three’ systems do not yield equal results,
the solar day being longer than the lunar; and so it is suggested that
'“in making payments of wages one should always take the solar® time, in aug-
menting interest, the lunar time.”

The Moon,

The Moon, also, like the sun, has three-fold characteristics : (1) those of
a member of the solar system governing time, seasons, &c,, (2} those of a deity
who gives pleasure, whose attributes the king possesses, and (3) those of the
apotheosised celestial being who has to be propitiated by people by the use of
its favourite gem, viz, muktd® *which is of red, yellow, white and §ydma
(greenish blue) colour,”

In Sukraniti, the sun and the moon have been mentioned very often
together :'* and this not only with reference to the super-mundane affairs as
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noticed above, but also in the matter of secular references, Thus, if the influence
of bad men is like that of the burning sun, that of good people is like that of
the moon., *“The man who is attended by good men gratifies the heart in the
same way as the moon' with its cool rays pleases the tank with its newly
blossomed lotuses.” This parallelism is carried forward to the elucidation of the
various attitudes the king should have, Thus, if he should be the summer Sun
to enemies, and the spring Sun to his own people, he should bear the attitude
of the autumn Moon to the learned people. The autumn is the season after
the rains, hence very clear and generally cloudless ; and the moon would then
shine in all its glory. The king who has this attitude must have the most
pleasant bent of mind ; and this is what should be his mond towards the learned
people, But the sun in spring season is bot enough, though milder than the
summer sun ; and this blending of mildness with severity should characterise
his relations with the subjects, whereas he is to be solely severe and terrible
towards the enemies. Again, as mentioned above, not only the sun,but also
the moon governs the time, Among the three systems of temporal measurements?®
one is that of the division of time according to lunar movement, and this is to
be adopted when the object is to augment the interest.

In Indian literature, generally, the moon plays an exceptionally conspicu-
ous part. The poets of the Sukra cycle also have given indications of this
partiality in their composition, We meet with references to the moon alone
over and above the parallelism or antithesis ®etween itself and the sun,
as detailed above. Thus, it was mentioned in connexion with the sea that
“the king is the cause of prosperity of this world, &c,, and gives pleasure to
the eyes of the people as the moon to the sea.” Then again, in enumerat-
ing the divine parts or atwributes of the sovereign, Sukra asserts that he
should possess all the qualities of the eight gods, Otherwise, he is a medi-
ocre. “As the moon’ does not shine well if deprived of one of its parts,
so the king does not flourish unless he has all the parts described above.”
The moon is thus beautiful and splendid only when it is full, But there are
beauties and beauties; so the beauty of the moon, when deprived of some of
its parts, say a quarter or a half or even seven-eighths,® is not insignificant,
The shape of the half moon is a beautiful sight to the poets of the Sukra cycle,
who have suggested that ** the capital should bave the beautiful shape of the half
moon® or circle or square,” The moon in Indian literature is not only a stand-
ard of beauty, but is also a common object-lesson of gradual growth, Thus the
crown-prince is “to grow slowly like the portion of the moon® in the bright
fortnight,” There is another convention with Hindu poets regarding the parts
of the moon, 1f the waxing of the moon in parts through a whole fortnight
supplies the analogy for the development of adolescence in infants, especially
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princes and princesses, the waning or the gradual reduction of its parts through-
out the dark fortnight supplies the stock-in-trade for comparison with the giving
away of wealth and property in charity. In the chapter on general rules of
morality for the people, Sukracharyya thus describes the effects of gifts: * In
this world there is nothing more capable of subduing others than charity and
simplicity. The moon’® that has waned through gifts, when waxing, is beautiful,
though in the form of a curve,” Here we have both the beauty of the curve and
the comparison of giving away with waning in the same line, It has to be noted,
moreover, that shape is only one of the elements in the beauty of the moon, The
other element is lustre, Sukriacharyya mentions it when describing a weapon
of war, e.g., the " Ksuraprdnfa which is high to the navel, has a strong fist and
the lustre® of the moon,"”

The Atmosphere,

We have seen above that the ambition of paramount sovereigns in India
was never restricted to the lithosphere and that in quest of victory they must
reach and govern the hydrosphere also. The glory of swaying even the atmos-
phere is, likewise, another touchstone of monarchical sovereignty, With Hindu
poets it is a common device in extolling their heroes to cry them up to the
skies, both literally and figuratively. The man or sovereign whose fame
does not reach the skies is not a famous person indeed, Kalidasa in introducing
the rulers of the solar dynasty to the readers of his celebrated Raghuvamsam
mentions their mastery of the three worlds, the land, the water and the aerial
regions in one short line, dsamudra-kgilisdndm dnakarathavartmandm (ie.,
his heroes were rulers whose sway included the earth and the sea and whose
chariots used to traverse the highways of the sky),

Sukracharyya, therefore, in order to make his precepts of discipline
and self-control palatable to the princes, does not forget to give them a sugar-
coating by mentioning the glorious and enviable results of practising them
in life, Thus, “of the monarch whoe has conquered his senses, and who
follows the Nitisastra, prosperity is in the ascendant and fame reaches the
skies,”?

There is another reference to the sky in Swkraniti, This is in connexion
with the adoption of proper policies and methods of work with regard to friends
and foes. * By appropriate means the terrestrial beings can soar into the sky?
and even the thunder can be pierced,” The efficacy of human intelligence
is here illustrated by allusion probably to the air-chariots of ancient times,
called Fimdnas or Puspaltarathas which have had a strong hold on Hindu
popular tradition. Such an air-chariot piercing the thunder, e, going beyond
the regioun of clouds, &e,, and traversing the whole distance of India from
Ceylon in the South to Ayodhya in Upper India has been immortalised by
Kalidasa in the 13th canto of Raghuvamsam,

! Sulra 111, 432-433. ©* Sukra I, 301-302,
* Sukra 1V, vii, 427, “ Sukra IV, 50,
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The Air or Vayu has been mentioned as one of the eight gods whose
attributes the king possesses. Its function is propagation or diffusion. Thus
““as Vayu'! is the spreader (and diftuser) of scents, so is the king the generator
(and cause) of good and evil actions” The current of the air has been
suggested in the line which advises the king to move along the line of least
resistance, just as “ clouds do not move against the wind,” The poets of the
Sukra cycle have also mentioned the air as the friend of fire in order to draw
the roral that Right always should follow Might and that morality does not
flourish where there is no strength, The precept is given in the following
lines : “ One should follow #ifi or the moral rules so long as one is powerful,
People remain frieuds till then ; just as the wind® is the friend of the burning
fire,” A common phenomenon regarding the air has also been recorded: It
is possible to protect the lamp with its wick and oil from the wind® with
great care,”

The Clouds,

Clouds and rains have been often referred to in Sukraniti, as we have seen
above in connexion with rivers, Rains* are some of the physical factors in
the division of time into periods or epochs, The analogy by which the poets
of the Sukra cycle illustrate the advantages of punctuality, regularity and
keeping to time generally, indicates the very important place rains occupy in
the physical and economic conditions of the people among whom they lived, The
work done at the time appointed for it is certain to produce good results. Thus
rains® in time give rise to plenty, but otherwise are highly injurious. In
India, the land of monsoons, where people depend on the rains for cultivation,
uncertainty and precariousness of the rainy season mean famine and ruin,
This observation of the author, therefore, is certainly to be attributed to one
of the predominant features of the physical environment. The same idea
has been repeated in section 1 of Chapter IV : * Where the clouds do not pour
rain® in season, there the lands are not productive and the commonwealth
deteriorates, &c," .

The lands that are irrigated by clouds pouring their contents upon: them
are said to be devamdalrika, 1,e., to have the gods or natural agencies, eg., Indra
the cloud-god, for their parent ; just as lands watered by rivers are known
to be nadimdlrika, i.¢,, to have them as their mothers,

We have noticed previously that Sukracharyva’s Land-Revenue-Policy
is equitable and elastic, Thus, where rain is the source of moisture, agricul-
ture is precarious and uncertain, since the monsoons do often fail, Hence, the
demand of the Government is to be very small compared with that from lands
irrigated otherwise, " The king should realise one-third, cne-fourth or one-
half from places which are irrigated by tanks, canals and wells, by rains® and

——

1 Sukea I, 145, * Sukra 1, 578-574.
* Sukra IV, vii, 376-877. " Sukra 1, 106.
3 Bukra I, 41-42, * Bukra IV, i, 122-123.

* Sukra 1V, ii, 227-229,



( 45° )

by rivers respectively.” It has also been noticed above in connexion with
rivers that, though rivers are certain when compared with rains, they cannot
however yield the plenty that nature does, Thus *“can the nourishment that
is due to rain-water [rom clouds' be derived from the water of rivers ?

There are two other references to clouds in Swkraniti, one is about their
colour, The Mahdratna Indranila which is Saturn’s favourite, has the “colour
of black clouds,”® The other reference mentions them as the source or mother
of pearls,? ‘This will be discussed in a subsequent chapter,

The Seasons.?

The foregoing accounts of the country of the poets of the Sukra cycle
leave no doubt that, generally speaking, it is (1) a land of the powerful sun and
(2) a land of rains, It is thus both hot and moist,

It is a noteworthy fact that there is no reference to extreme cold
througheout the whole treatise, though there often occurs the idea of extreme
heat, All the six Indian seasons of two months each have been mentioned in
the treatise: and their explanation has been given to be the influence of
temperature (r.¢, hot and cold) and moisture (r.e, dry and wet), Sukracharyya
divides Time in two ways: (1) Social or human, ie, historical, according
to the events and movements in man's social life, ¢,2., the age of Asoka, the
epoch of the Reformation, &c,, and (2) Physical, according to (@) the seasons
and (§) the rotations and revolutions in the solar system which bring in days,
nights, months, years, We bave already alluded to the influence of the
" movements, shape and nature of the planets * in connexion with the heavenly
bodies. Here we shall point out the references in Sukraniti to the weather
and seasons aftecting the country’s climate as determined by heat® and cold
as well as drought and moisture,

The summer® which presents the sun scorching the desert has been
already noticed ; and we have also found that the king should present the front
of the summer sun’ towards the enemies, The summer being a terribly hot
season, Sukra’s advice to horsemen and jockeys of the Cavalry Department
is that they should ride the horse® in the evening during that period, and to
gardeners® that they should water the plants twice a day in the morning and
evening. Again, as for the seasons of warfare, the “summer'? is the worst,”
In India the summer is technically known to be the period of two months from
the middle of April to the middle of June,

The rainy season extends from the middle of June, when the monsoon
generally sets in to the middle of August. We have already noticed the

! Bukra V, 14-15. 1 Bukra IV, ii, 00, ¥ Bukra IV,ii, 117-118.
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importance given by the poets of the Sukra cycle to the regularity or punctu-
ality of the rains, also the place they occupy in the economy of nature from
a calculation of which equitable assessments of Land Revenue are to be made,
In the rainy season horses require to be carefully treated, and Sukra's positive
advice to horsemen' is not to usc them during that period. It is not a good
season for the use of carriages,” cars or chariots, Nor is it a convenient
time for warfare, * In the rainy season® war is not at all appreciated, peace
is desirable then,” But itis very convenient for gardeners and agriculturists
who are advised never to water the plants* during this pericd,

The Indian Seasons have played a great part in the history of Indian
warfares, The monsoons which give rise to tempests and heavy downpours,
swollen rivers, and malarial swamps have decided the issue of many battles
and sieges in Eastern India. Relativity of politics to geographical environ-
ment is nowhere better illustrated than in the influence of the rains and
rivers in Bengal and Assam, Can this, however, point indirectly to the locale
or surroundings of the poets of the Sukra cycle ?

The autumn is a delightful season in India, gererally cloudless, or rather
with deceptive invisible clouds, extending from the middle of August to the
middle of October. The autumn moon is celebrated in Indian poetry, because
its lustre is then gloriously set off against the background of a pure blue sky.
We have seen that Sukrachiryya, in advising the sovereign to put on his most
agreeable attitude when he has to receive learned men, asks him to be like the
autumn moon, As for riders, they are enjoined to use the horse® in the morning
in this season. The autumn is also one of the best seasons® for warfare,

hTe Hemanta is the season which forebodes the advent of winter, It
extends from the middle of October to the middle of December, There are
only two references to Hemanta in Sulbranit:, both in connexion with military
affairs, The Hemanfa,” being a mild season, of decaying heat and increasing
cold, horses may be used both in the morning and evening, It is also, like
autumn, one of the best seasons for warfare,®

The winter is the next two months and has been mentioned in connexion
with the riding of horses and also as a season for warfare, As in the preceding
season, horses may be used both in the morning and evening in winter. It
is likewise the most convenient period of the year for military operations,
It is also enjoined that gardeners need not water the plants every day in
winter ;* they should do this every alternate day. As we have said above, the
Sukra poets have dilated on the summer and its eflects, but about the cold and
the effects of winter generally they are very reticent, There is a mention of
hima as one of the agencies that may injuriously attack the grains of the fields,
But it is not clear what the purport seems to be. It may mean both dews and

U Bukra IV, vii, 268, + Sukra IV, vii, 206-267,
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snows, The king has been advised to preserve in a store-house against future
calamities such “grains as have not been attacked by poisons, fire or snows'
(dews ?) or eaten by worms and insects, &c."

There may be a presumption that the summer being the principal season of
the area within which the poets lived has left its influence upon their work ;
while the winter there being only one of the six seasons, and of no considerable
inclemeney, has been but scantily noticed and has had a very subsidiary effect
on the poets’ thought and life, If anything can be argued from the negative,
it may be mentioned, as we have had reasons to state above, that the country
of the poets of the Sukra cycle is a land pre-eminently of the summer and the
rainy seasons.

The last Indian season is the Spring extending from the middle of Febru-
ary to the middle of April. It is the season par excellence of Hindu poets, the
period of the hegemony of Madana, the Cupid of Hindu mythology. But the
poets of the Sukra cycle are too prosaic statesmen and diplomats to be swayed
by the conventions of orthodox poetical style. In fact, the whole work of Sukra-
charyya bears throughout the character of a serious matter-of-fact treatise on
the most momentous problems of human life ; and the authors have systemati-
cally and consistently maintained their dignity by not indulging in a single
superfluous epithet or unnecessary descriptions and digressions in the interest
of rhetoric, word-painting or the like; though no doubt the arrangement is
occasionally diffuse and inconsequential, as in the works of Adam Smith and
Montesquieu, Swkranii is the last work to be handled for specimens of literary
arace or embellishments, This is unfortunately one of the many reasons which
prevent it from being characterised as the work of a certain epoch of literary
history, Its style is that of solid scientific Sanskrit and cannot be easily put
into one of the classes of ordinary poetry in Sanskrit literature, This will be
elaborately discussed in a subsequent chapter,

There are four references to the spring in Subraniti, The first is that in
which the king is advised to be like the spring-sun, 7.¢,, neither too mild nor too
severe, in the treatment of his own people, The second is in connexion with
the use of horses. As in the Hemanta and winter, one should ride the horse
both in the morning and evening in the spring season,' The third reference
describes it as a good season?® for warfare, better than the rains and the summer,
but warse than the autumn, Hemanta and winter, The fourth mention of the
spring is in connexion with the watering of plants during this period, This is
advised to be done in the {ifth part of the day, 7., in the afternoon.

II. GeroLocy,

As could be inferred from the accounts given above, the country of Sukra-
charyya is mainly agricultural, From the diverse references to the occupations
of the people it would be apparent that the soil is one which is fit for pasture
and agriculture, And from the frequent mention of grasses, woods, forests

! Sukra 1V, iii, 56-57, * Sukra IV, iv, 105-106,
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and other signs of rank luxuriant vegetable growth, also, one could easily infer
that the crust of the earth is made up of damp alluvial soil, But the poets of
the Sukra Cycle know of other regions besides these fertile plains. They
mention deserts scorched by the summer sun, as we have noticed above,
Among fortresses' there are those in deserts also, and these are superior to the
forts which are surrounded on all sides by ditches only, Then there are the
“ barren and rocky soils "* from which, according to the humane legislation of
Sukracharyya, the king should realise only one-sixth as Government Revenue,
as opposed to one-half from lands irvigated by rivers. Sukra mentions
“uneven’® grounds also, and advises the horsemen to take special care in, or
rather refrain from, using those regions. It is not clear, however, what is
meant by ‘uneven’ lands. There may be a reference to ordinary undulations
as are to be met with often in plains, or even to hilly tracts which are uneven
wholesale,

The treatise of Sukrachiaryya contains several references to the earth
underground. That the earth carries in its womb precious metals is a common-
place idea in Hindu literature. Possession of wealth is, in fact, an attribute of
the earth. Sukracharyya also says: * The man who is powerful, intelligent and
valorous enjoys the earth® full of its wealth,” This is Sukra’s version of the
idea contained in the adage Firabliogyd Vasundhard (\he Vasundhard, the earth,
which bears wealth can be enjoyed by the herces alone), * Mines’® have been
often mentioned as one of the sources of Government Revenue, The section on
Ireasure gives details about precious stones, metals and other mineral pro-
ducts,® This will be treated fully in the next chapter—The Dala of Ancient
Indian Mineralogy,

The mention of sulphur® and Sawvarchi salt (Saltpetre) in connection with
the preparation of gunpowder may, however, be noted here,

SECTION 5,

Flora and Fauna.

We have found the country described in Sukraniti to be a land of diverse
natural and physical features. Its wealth of mineral resources has also been
hinted at in the last section. Nor is the land poor in its vegetable and animal
denizens, The poets of the Sukra Cycle have nothing to do directly with
plants, trees and shrubs or with birds, fishes and mammals, [t is only ina
subsidiary or auxiliary capacity, e.g,, as bearing on the social, economic and
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political life of man, that these creatures of the lower living world have any
place in the treatise of Sukracharyya. Buteven then the authors have displayed
a good deal of knowledge about the habits, habitats, food, diseases and structure
or external characteristics of the plants and animals, as well as the uses to
which they are put by man for the furtherance of his ends of life. We shall
form an estimate of the Botanical and Zoological knowledge of these authors
of the Sukra Cyecle in subsequent chapters, This, together with an account
of the mineral products of the country, would give an Economic Geography (as
well as History) of India in ancient and mediseval times, In this section we
propose to give only the names of the plants and animals oceurring in Sukranits,

1. PLANTS,

Grasses and woods have been mentioned several times, Among the
functions of the Sudras one is that of carrying wood and grass.' The Capital
should be situated at a place that abounds in trees and shrubs and plants, is
endowed with good supplies of grain and is happily provided with resources in
grasses and woods, There is an injunction that the wall of the capital city
should have many strong shrubs.* Among the persons to be expelled from the
commonwealth like * sturdy vagabonds™ are people **who live on alms even
though they are capable of collecting wood and grasses,”* Men “who collect
grasses and woods® have to pay revenue to the state to the extent of one-third,
one-fifth, one-seventh, one-tenth, or one-twentieth,

Vast forests® where elephants run to and fro have been mentioned
figuratively in connexion with the moral training of the sovereign, “In a
forest’ of six yojamas (f.e., forty-eight miles) the best Rdjamdrga is to be
constructed ; in the middle, the average, and between the two the worst,” So
the Forest-Administration of the State has provision for roads in extensive
woody lands, Forests® are rich in wild games which are to be killed by kings
in their hunting excursions that should be regular features of their lives, The
forests are administered by a special officer® well up in agri-flori-horti-arbori-
culture, as we should say in modern times. Sclitary forests should not be
frequented or even visited by people, This is one of the general rules of
morality. The man who has a bad wife or who has to live on alms has been
advised to “prefer life in aforest.”!'® Forests are the places where wild trees
should be planted. Among forest-produce there is the mention of honey,

Creepers have been mentioned only once, “Pandits, females and creepers!?,
do not flourish without resting grounds.” The causes of the development of
flowers'® and froits are known to the superintendent of parks and forests.
Three of the sixty-four kalds or arts are the planting, grafting and preservation
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of plants, the use of preparations from sugar-canes® and the knowledge of the
mixtures of metals and medicinal plants, Every root is supposed to have
medicinal properties (I, 254-255).

Sukracharyya has divided trees into two classes, domestic and wild, and
enumerated them in Section iv of Chapter IV, Besides these trees, several
plants have been mentioned in Sukraniti, by name, which are being enumerated
below : bamboos (IV, ii, 117-118 ; IV, iii, 190), lotus (I, 2r1-212), mustard
(II1, 619-620), betels (1V, iii, 198), paddy, tila, misa, mudga, yava (IV,iv, 107-108),
peas, IV, vii, 285-286), cotton (IV, vii, 356-357), arka, snuhi, wheat (IV, wii,
432-33) and garlic (IV, vii, 4o0-404),

A careful study of the *habitats " or " Distribution " of these trees, plants
and shrubs is likely to be of considerable help in determining the geography of
the locality which produced the Sukranifi, This will be done in a subsequent
chapter, The study of Plant-Geography with this object is more important
than that of the distribution of minerals, For minerals, as commercial mer
chandise, may be transported easily from the localities which produce them,
whereas plants are more or less stationary commodities which tell their own
tale as to the soils, surroundings, ete,

. 2, ANIMALS,

Facts of Zoo-Geography also, like those of Botanical Geography, can be
gleaned from passages in Swhkranmiti. But the enumeration of the animals
referred to in it, though no doubt it may point, to a certain extent, to the
physical environment of the authors' lives, is less important in this respect than
that of plants, since common domestic animals, ¢,g,, birds, etc,, as well as those
used in the Army may be brought from a distance as marketable commodities,
This aspect of the question, together with the knowledge of Zoology displayed
in the work, will be treated at some length in a forthcoming chapter., Here
we shall simply enumerate the various animals mentioned in the work to give
an idea of the diversity of the lower creatures that has lelt its impress on the
work of the authors of the Sukra Cycle,

Snakes and tigers have been often mentioned, and in various connexions,
Among the wild animals or “big games " of the forest we find lions® and bears.?
The domestic animals are many, eg., cows, buffaloes, goats, cats, dogs, sheep,
deer. The aquatic animals are the fishes, cowries (LI, 712-713), conches (I, j02-
403), whales,* Raghava,* crocodiles, tortoise (I, 531), oyster shells.®* The
Animal-corps consists of the horse, the elephant, bulls and camels. Among
birds we have the cuckoo (I, 337-338), the peacock,® the drake (I, 337-338), the
cock (I, 654-657), the parrot (11, 300-2), the crane (I, 654-657), the pigeon or dove,
the partridge, the hawk (I, 300-21) and the chdsha (IV, ii, 87). Besides these,
there are monkeys (I, 654-657), boars,” ants (IlI, zo-22), worms (I1I, z0-22),
flies (I11, 33-34), bees (111, 33-34) and rats (I, 654-657).
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2 Sukra 1V, i, 48-49 ; IV, iv, 331-334 ; 11, 95-37. * Sakra IV, ii, 117-118,
* Bukra 1LV, vii, 330. ® Sukra I, 835-38 ; I, G65-608.

' Sukra III, 262-263,



CHAPTER IIL.
THE DATA OF ANCIEXT INDIAN ETHXNOLOGY.
SECTION I,

Sukraniti as a source of Ethunological Information.

Having briefly surveyed the plants and lower animals in the preceding
sections it now remains to point out the races or tribes of men mentioned in
Sukraniti to complete the picture of Bio-geography that may be deduced from
it. But the poets of the Sukra Cycle are very chary of any positive informa-
tion regarding the various nationalities that lived in their time, Sukraniti is the
last work in which one should search for ethnographical details about ancient
India. We have seen also how poor the work is as a manual of ancient and
medizeval Indian gzeographical names. This is all the more striking, since the
work being purely socio-economic and socio-political is expected to be rich
specially in the names of kingdoms, peoples, princes and cities. But as the
matter stands, the authors fight shy of individual names and deal only with
generalities. ‘That the country was a land of diverse races, creeds and tongues
as well as of diverse plants, animals, minerals and natural features is evident
from the references to “ other lands and peoples,” *“strange countries,” * coun-
tries and languages,” we have already discussed, as well as from the mention
of the writing of the characters of the various languages as one of the sixty-
four kalds or arts, We have already noticed also that among the benefits of
travel has been mentioned the pleasure of knowing the numerous religious
customs, materials, races of men,! hills, ete. The caste divisions with their
intermixtures and customs (both domestic and social) which the Sukra authors
have described in detail will form the subject of a separate chapter. The in-
termixtures,® and anfyajas that have been mentioned in the section on the arfs
and sciences vefer to the castes and will be treated along with them, Here we

propose to survey the few details about the races of men mentioned in the
treatise,

SEcTION 2,

The Races.

The following are the tribes mentioned in Subraniti: (1) Yavanas, (2)
Khagas, (3) M]r:aih:has, (4) Purvadevas or Asuras, (5) Raksasas, (6) Pisachas,
(7) Kiratas, (8) Aryas.

Yavanas,

We have seen in a previous chapter that Yavanas, according to Subraniti,
“have all the four castes mixed® together, They recognise authority other
than that of the Vedas and live in the north and west, their sdstras have been

1 Bukra 111, 202-263. 2 Sukra IV, iii, 22-23, s Sukra IV, iv, 74-77.
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framed for their welfare by their own masters. But the rules that are followed
for ordinary purposes are the same in the two cases.” The purport is, that
Yavanas differ from the children of the soil only in religion, but in matters of
business, politics and the like there is no difference. The poets of the Sukra
Cycle have mentioned Yavanamata or Yavanism as one of the thirty-two vidyds
or branches of learning. It is that philosaphy which * recognises God as the
invisible Creator of the Universe and recognises virtue and vice without refer-
ence to Sruti and Smriti, and which believes' that Srufi contains a separate
religious system,” It is thus the non-Vedic creed, or speaking generally, an
alien or non-national faith.

Khasgas,

We have seen that the Khagas have been mentioned only once, They
are a people living in mountainous tracts to the south and west of the wvale of
Kashmir, They are a people * who marry the widows of their brothers,”®

Mlechchas.

Sukrachiryya refers to Mlechchas five times. * Those who have deserted
practising their own duties, who are unkind and troublesome to others, and
who are very excitable, envious and foolish are Mlechchas.”® The term has
been used here metaphorically to connote certain undesirable, barbarous or
alien characteristics rather than denote a race or tribe of men ethnologically or
politically or even socially distinct from the ruling or predominant people,
We find the term used in its literal sense as the name of a distinct race, caste or
class of men in the following lines which describe the qualifications of persons
from among whom recruits are to be drawn for the army as “ officers ” and
“men,” * Those who are well up in Nitisdsiras, the use of arms and ammuni-
tions, manipulations of battle array and the art of management and discipline,
who are not too young but of middle age, who are brave, self-controlled, able-
bodied, always mindful of their own duties, devoted to their masters, and haters
of enemies should be made commanders and soldiers whether they are Sudras,
or Ksatriyas, Vaisyas or descended from Mlechchas,”* These lines exclude
only the Brihmanas of the predominant or the Aryan race recognising the
system of castes and stages, and allow all the other three castes to be enlisted
in the army. They, however, mention a fcurth class of men who may be likewise
enrolled. They are evidently beyond the pale of Aryaism or Caste-and-
stagism and certainly form a social polity by themselves.

This literal sense, however, is not observed, in the following lines, * The
king who does not punish the false-speaking spy becomes the destroyer of the
people’s persons and properties and is called Mlechchha,”®  Here it is
equivalent to an abuse or condemnation, The fourth reference in Sukraniti to
the Mlechchas i1s in the literal sense of a race, This is in connexion with the

Laws of Property.

' Sukra IV, iii, 124-126. * Sukra T, 87-88.
2 Sukra IV, v, 08, 1 Sukra 11, 276-280,
¢ Sukra 1, 675-0768,
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" In the Sastras sources of income as well as the castes are known to be
various, and that Dharma of the Sastras always binds even the Mlechchas.,™!
According to the injunctions of Sukracharyya the Mlechchas also must abide
by the regulations regarding title to property which are obeyed by the Brah-
manas, [{satriyas, Vaisyas and Sudras, <., the four castes of the Arya race,
If the Mlechchas or whom the Greeks would have called “Barbarians,” do not
respect these laws, the community would be jeopardised, as is implied in the
next line, “ For the preservation of the community these have been fixed by
previous sages.” This is exactly what has been said about Yavanas® who,
following their own apostles in matters of faith, must respect the civic laws of
the state in which they live. The poets of the Sukra Cycle have displayed a
pre-eminently modern conception by thus allowing freedom of religious con-
victions and practices but compelling obedience to one and the same system of
non-religious laws throughout the realm. On the one hand, religious neutrality
or toleration which implies a diversity of ereeds, and on the other, uniformity
or unity in economic, political and other secular interests,—these are the
notions of the statesmen of the Sukra Cycle in the passages regarding the
Yavanas as well as Mlechchas.

The literal sense of the term is to be noticed in the following lines where
Mlechchas have been taken almost as a filth caste or, at any rate, representing
aclass of men who do not fall within the fold of the four castes: * Not by birth
are the Brahmana, Ksatriya, Vaisya, Sudra and Mlechcha® separated, but
by virtues and works,” Here, again, we have a very rationalistic interpretation
of the Caste System, and this leads in the following lines to the use of the
words, Brahmanga, Ksatriya, &c,, almost in the metaphorical sense,

The Demi-gods.

Purvadevas?® or Asuras are the disciples of the sage Sukrachiryya, It is
in the lectures of this Professor to his pupils that the present manual of socio-
political science is said to have had its birth, The works of Plato and
Aristotle in ancient Hellas had similar origins in the lectures to their pupils
at the schools of the Academy and the Lyceum.

Vatapi is a king of the Asuras® mentioned by Sukracharyya to have been
ruined through folly. Asuras have been mentioned as wicked beings or demons
who attend the divine beings, the gods in the religious rites which are celebrated
for them, They are in fact demigods, and their images have to be constructed
along with those of the benign gods who destroy them, Sukra enjoins that
“the images of Pisachas and Asuras® are to bealways sixteen /dlas (12 angulas
make 1 /d/a). Hiranyakasipu, Vritra, Hiranyaksa, Ravanpa, Kumbhakarpa,
Namuchi, Nisumbha, Sumbha, Mahisisura, Raktavija—these are to be sixteen
tdlas in height,” These are extraordinary dimensions, considering that the
ordinary images of gods are to be not more than seven, eight, nine or ten #dlas

! Bukra 1V, v, b85-5H8T, 4 Bukra I, 1-3,
T Sukra IV, iv, 7677, * Sukra I, 287-200,
¥ Sukra I, 75-70, 77-88, * SukralV,iv, 179-18Z,
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(or feet), and the normal is always the seven-tila type for Kali Yuga, It is
clear that Asuras here do ot denote a race of human beings, but a class of
demi-gods or supernatural creatures—the Titans of Hindu Mythology.

Raksasas are likewise a race of Titans, the enemies or rather rivals of
gods, and have been mentioned in Sukranifi not so much as human beings as
mythical giants. DBut as in the case of Asuras one of their kings has been
mentioned along with other Paurianika kings and Rishis as instances of failure
through vices, We read that *Riaksasa' Paulastya was ruined through
vanity,” About the images ol these Raksasas we are told that " they are to be
ten #4ifas? These images like those of the Asuras, Pisichas and Raksasas,
who may be figuratively regarded as their tribesmen, are to have " long thighs
and legs, to be ferocious, cruel and vehement,® or sometimes very lean
and thin.”

Forest Tribes.

Kiratas are a class of Aranyaka or forest-tribes, They have been men-
tioned only once in Sukranili, and that in connexion with the division of the
Army into two orders—that of the Standing Army and that of the Militia or
National volunteers, To this latter class belong the ¥ Kiritas® and people
living in the forests who have their own resources and depend on their own
strength.” These wild tribes are enlisted as soldiers, and they bring their own
arms and accoutrements, These are probably independent races who do not
ordinarily acknowledge suzerainty of the neighbouring chief,

Aryas.

The word *Arya’ has been mentioned only once, We aretold that the
“ man who abuses the Aryas® and the gods™ is one of those who are to be
expelled by the King from the Commonwealth.

SECTION 3.
Identification,

We have now gone through the accounts of the Sukra poets about the
various races mentioned by them in their work. It is doubtful if we should
regard Purvadevas or Asuras, Rakgasas, and Pisichas referred to in the
treatise as races of men, for they are really half-men, half-gods, belonging rather
to the regions of demons, goblins and giants than to the mundane world of
human beings. As for the others, the details are very few indeed. Except the
Khagas whe can be identified, as they have been in Stein’s Raj Tarangint, the
Yavanas, Mlechchas and Kiratas are more or less generic names of races
very difficult to identify until the date of Subraniti is fixed, This is, as I have
suggested previously, pelitio principii at the present stage of our knowledge
regarding the branch of Hindu literature known by the name of Awthasdstras

or Nitisdsiras.

L gokra I, 287-290, 2 Snkra 1LV, iv, S08-800,
T Sukra IV, iv, 171-172. * Sukra 1V, vii, 28,

® Bukra 1V, i, 195-106.
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The terms Mlechcha and Yavama are very elastic, “ chartered words ™
as they are called, and have been very loosely applied by ludian authors
to anybody who is not of their race, religion or country. They correspond to
‘ Barbarians " of the Hellenes, " Pagans " or '* Heathens " of the Christians,
“ Kafirs ™ of the Musalmans, and * Welsh " of the English people, That these
terms had deflinite ‘connotation’ as well as " denotation” in the initial stages
of their history there is no doubt. But in the course of time, at any rate in
Sukraniti, they have come to be almost identical or synonymous, and as we
have seen, both of them metaphorically used to indicate anything that is igno-
minious, vile or despicable. What, however, we can definitely gather from the
passages in the works of the Sukra Cycle leads us to the idea that perhaps the
term Mlecheha is the genus and Yavana is one of its species. Thus Yavanas
are a class of men who belong to the Mlecheha group of human races.

The term Kirdta, again, had a special significance when first used. But
in Sukraniti it seems to be a generic name for all forest tribes without any
special race-characteristics.

Though Sukraniti is silent about the homes, characteristics, etc,, of the
races incidentally mentioned in it, it would be interesting to know them from
other sources, We, therefore, proceed to throw a sidelight on these races from
accounts to be found in Sanskrit Literature,

Yavanas.

We have already discussed the locality and nationality of the Yavanas
and quoted at length Dr, Mitra's conclusions, We may mention hLere that
the word Yavana is not to be found in Vedic literature. The newly published
“ Vedic Index of Names and Subjects ™ (in two volumes) by Messrs. Macdonell
and Keith does not notice either Yavanas or Mlechchas among the sixty-six
tribes! or races enumerated in its index. The following observations of Principal
P, T, Srinivas Iyengar,® however, are important not ouly as throwing some light
on who may be regarded as the counterpart of the Yavanas and Mlechchas in
the age cf the Maniras, but also as contesting the orthodox theory of the
Aryan invasion of India :

“The Vedic Mantras mention the names of about forty tribes who inha-
bited the regions known to their composers, * * * * Scholars bave given the
name ‘Aryas’ to those tribes among whom the Mantras were composed and
applied the name to a supposed Aryan race which sent successive swarms"of
invaders to India, Persia, Greece, [taly, Germany, France, Britain, and civilised
those lands in pre-historic times. DBut the progress of anthropology has proved
the invasion and civilisation of Europe by the * Aryans’® to be a myth, Scholars
yet cling to the theory of an *Aryan’ race so far as India is concerned,
* % % The Aryas and Dasyus or Dasas are referred to not as indicating
different races, * * # The words refer not to race but to cult, # # # Arya meant

a worshipper of Indra (and Agni), and Dasa or Dasyu meant either demons

I Ece pp. 530-1, 2 Life in Ancient India, pp. 8-15,
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opposed to Indra or the people that worshipped these demons, # #*# The
Dasyus are without rites, of different rites, fireless, non-zaerificers, without
prayers, without Riks, haters of prayer, * * #** Thus the difference between
the Aryas and Dasyus was not one of race but of cult, Nor was there any
difference of culture between the Arya and Dasyu. The Dasyus lived in cities
* # % possessed wealth, * * owned many castles, * *# [ndeed Dasyu and Arya
have been understood respectively as enemies and advocates of the fire-cult
* * Sayana defines Aryas to be those that sing hyuns, practising fire-rites, and
Dasyus to be enemies who destroy the observers of fire-rites, riteless.”

Leaving aside the controversy as to whether the distinction was one of cult
and faith only or of culture and race also, we need not hesitate to look upon the
Dasyus or Dasas, the enemies of the Aryas, asthe ® Yavanas” of Vedic India
according to the definition of Sukracharyya,

The following extract from Mr, C, V, Vaidya's Epic India® would throw
a fresh light on the topic.

“ In the Vedas the Aryans speak of themselves as distinguished from the
Disas or aborigines and the Asuras or Iranians, Gradually through the epic
period they lost sight both of the lranians by distance and of the Dasas or
aborigines by extinction or assimilation, They now spoke of the Aryans as
distinguished from the Mlechehas who surrounded their country, Let us ex-
amine who were included in that word. When the cow of Vasistha created the
Mlechchas to destroy the army of Viswamitra who was trying to take her away
by force it is stated that the cow created from the serveral paris of her body
the Pallavas, the Dravidas, the Shakas, the Yavanas, the Shabaras, the
Paundras, the Kiratas, the Sinhalas, the Barbaras, the Khasas, the Chibukas,
the Pulindas, the Chinas, the Hunas, the Keralas, and many other Mlechchas.®
* ## [t appears plain that the Dravidian peoples of the south were looked
upon as Mlechchas equally with the Yavanas and Shakas, It seems also
probable that the Aryans of India knew these Yavanas and Shakas and Hunas
and Chinas long before they actually invaded India,”

In A Peep into the Early History of India® Dr, Bhandarkar identifies the
Yavanas with the Bactrian Greeks on the strength of a passage from Patanjali
and the tradition alluded to by Kalidisa in the Mdlavikdgnimitra that Pushya-
mitra’s sacrificial horse was captured on the banks of the Sindhu or Indus by
Yavana cavalry, * The instances given by Patanjali * # * are Arunad Yavandih
Saketam : Avupad Yavano Madhyamibam, This shows that a certaip Yavana

! Bukrichiryya's aceount of Yavanas, who respect authority other than that of the
Yedas and who have their own spiritnal masters, exactly corresponds to this description
of the enemies of the Vedie Aryas. |

T Pp. 25-26 (Edition of 1907).

1t would thus appear that Yavanas are a species of Mlechchas, as has been
suggested above ; not Yavanas ounly, but also the Khasas and the Kiritas mentioned in
Suloraniti are thus two branches of the Mlechehas,

* Journal of the Bombay Branch of the Royal Asiatic Society (1900), pp. 870-72.
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or Greek prince had besieged Saketa or Ayodhya and another place called
Madhyamika when Patanjali wrote this, The late Dr. Geldstiicker identified
this Yavana prince with Menander, #* * # [p another place Patanjali gives
Saka- Yavanam, as an instance of an aggregate Dwandiwa which signifies that
they were Sudras and lived beyond the confines of Aryavarta,” Inan analysis
of the historical inscriptions in the Cave-Temples of Western India' Dr,
Bhandarkar says: *“Gotamiputra Satakarpi quelled the boast and pride of
Ksatriyas and destroyed the Sakas, Yavanas and Pailavas."” On the evidence
of inscriptions and coins his conclusion is that the Graeko-Indian or Yavana
kings' were in possession of parts of India from about the beginning of the
; second century before Christ to the arrival of Sakas,
Dr. Bhandarkar's testimony refers to the Yavanas as rulers or warriors,
| and as such we find them in Avodhya in Upper India, and also in the Deccan,
the land of the Satavihanas or Andhrabbrityas, But as a people with a certain
culture, language and faith the Yavanas have been known to the Indians since
at least the sixth century B. C. when Papini the great grammarian® flourished.

Mirchehas,

About the more generic word Mlechchas we qoute the following from Mr,
Vaidya's fpic India:? -

“At the end of the Epic Period the word ﬂr_t,ra comprizes not only the three
castes, but also the Sudra within it and is opposed to Mlechchas,” Thus *“all
peoples who are outside the castes born of the head, the arm, the thigh, and
the foot of Brahma, whether they speak the Aryan or the Mlechcha languages
are Dasyus.” (Manu X, 46.)

Tlre following is also taken from the same work :

“The Mahabharata, Bhisma Parva, Chapter 1X, mentions 157 peoples in
Hindustan properly so called, 50 peoples in the south, ie, to the south of the
Nerbudda, and about 14 Mlechcha peoples beyond lndia in which term we
include Afghanistan as well as Kashmir, # % * The countries and peoples to the
east® were originally looked upon as Mlechchas,® They were the Angas,
Vangas and the Kalingas, * * The Northern? Mlechchas comprise almost
all those people who were undoubtedly known at the end of the epic period
after the conquests of Alexander, But we cannot but believe that many
of these peoples must have been known to the Aryans several centuries before.”

“The Mlechchas® who attempted to speak the Sanskrit language
committed mistakes,"" as would be evident from the following verse in the Adi

! Early History of the Dekkan, Seetion IV.

¥ A Peep into the Early History of India.

* Pr. Rajendralala Mitra's Indo-Aryans, Vol. 11, (Edition of 1881), pp. 177-178
*P.27.

* Fast of the Gandaki, the river mentioned in Sekraniti also.,

* Vaidya's Epic Indie, pp. 280-188.

T Ibid, p. 271.

* Ibid, p. 881.
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Parva of Mababharata: * ndryd mlechchhantibhdashabhih » or the Aryas do not
‘mlechchhise’ in speech, i.r,, as the commentator explains it, do not commit mis-
takes in speaking, as has been already alluded to in connexion with Yavanas.
The Mahabharata constantly speaks of the Aryas, f,¢, the orthodox population
of the country between the Himalayas and the Vindhya range as distinguished
from the Mlechchas who inhabited countries beyond these whether to the East,
South or the West, In the Bhigma Parva it is expressly stated in the begin-
ning that the peoples were Aryas, Mlechchas and mixed races,”!

The metaphorical or non-literal use of the words, _f-ir_!,.ra, Yavana and
Mlechcha in certain passages of Sukbraniti has already been hinted at, There
are instances of this use in the Mahabharata also. Mr. Vaidya says: " The
Aryans had not only not forgotten their race, but had also not forgotten the
superiority of their race in morality, and we find the epics constantly using
the word A#ya to signify what is good and high, conscious of the facts that the
word meant originally a race and that high morals were characteristic of that
race only. Andryvajushia® is an expression of frequent occurrence in the
epics showing that * not practised by the Aryans ™ was synonymous with “not
good " or “ not moral.”

Fagr the earliest use of the word Mlechcha we have to reler to a passage
in the Satapatha Brihmana, “where it occurs in the sense of a barbarian?® in
speech. ['he Brahmana is there forbidden to use barbarian speech.”

The long extracts from the works of Mr, Iyengar, Dr. Bhandarkar and Mr
Vaidya must have made it clear that the Yavanas and Mlechchas have been
names of different peoples in difterent periods scattered over various parts of
India; and until and unless the date of Sukraniti is fixed it is impossible to
identify the tribes who are meant by the poets of the Sukra Cycle in the passages
which describe them as living in the North and West, professing non-Vedic
faith and obeying their own spiritual guides. Or perhaps in these lines we
have a clue to the date of the work, or at any rate, of certain portions of it, For
whatever be the age of other parts of Sukranifi, it may be presumed that these
lines were the composition of men at the time when Yavanas were definitely
known to live in a specified quarter of India, namely prafyaguftara, i.e, * North-
Western® or * Northern and Western,’

;ir;'as,

We have incidentally noticed above that the word Arya was often used
not for a race but for the qualities of good breeding, etc., that the civilised people
or orthodox Indian nations represented. In the passage quoted above from
Sukraniti regarding the persons who abuse the Aryas as well as gods, it is doubt-
ful if the word has been taken literally or metaphorically. But from the general
trend of the whole treatise we may gather that a people " consisting of all the

F _‘;'uidya‘ﬁl‘ﬁéc India, pp. 23-24,
? Vaidya's Epic India, p 24.

3 Noto on the word Allecheha in the Vedic I'ndex by Macdonell and EKeith, Vol. II,
p. 181.
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four castes is here meant as distinguished from the Mlechehhas,” Messrs. Mac-
donell and Keith' give the following history of the word in Vedic literature
“ Arya is the normal designation in the Vedic literature from the Rig-Veda on-
wards of an Aryan, a member of the three upper classes, Brahmana, Kshatriya,
or Vaisya, * * * The Arya stands in opposition to Dasa, but also the Sudra,
Sometimes the expression is restricted to the Vaisya caste, * #* * The word
Arya also occurs frequently as an adjective to deseribe the Aryan classes or
names, * * ¥ Aryan foes are referred to beside Dasa foes, and there are many
references to war of Aryan wversus Aryan, * * * In the later Samhitds and
Brahmanas the wars alluded to seem to be mainly Arvan wars,” It is thus
clear that the three upper castes were called Aryas and the lowest the Dasas,
In the course of time, fe, during the post-Vedic ages, the lowest classes, the
Disas or Sudras, constituted the fourth caste of the Arvas, And the name Arya
became opposed to Mlechchha, as we have scen above in the extracts from Mr,
Vaidya's Epic India,
Kirdlas.

The Kiratas have been mentioned in the Mahabharata as a species of
Mlechehhas born out of Vasistha's cow, Kalidasa’s hero, Raghu, in his digvifaya
or ' conquest of the quarters of the globe® overpowers the Kiratas and other hill-
tribes, somewhere near the Kailisa mountain in the Himalayan ranges. The
word is found in Vedic literature also, Ths following is taken from the
note on the word in the Fedic fndex af Names and Srr.&jecfs:" “ Kirata
is a name applied to a people living in the caves of the mountains, * * Later,
the pecple were located in Eastern Nepal, but the name seems to have been
applied to any hill-folk, no doubt aborigines, though the Mdnava Dharma
Sdsfra regards them as degraded Ksatriyas,

Rikgasas and Pisdchas.

It has already been remarked that Raksasas and Pisichas, as used in
Sukraniti, scem to be half.men, half-gods, and not full human beings. *“In the
carly Vedic literature* Riksas refers to demons, and is only metaphorically
applied to human foes, No definite tribe is meant.” This is the verdict of
Messrs, Macdonell and Keith, who also assert that “similarly Pisachas are not a
tribe in Vedic literature, whatever they may have been later,” The following
is their note to the word Pisdcha: * Pisacha® is the name of a class of demons
mentioned in Atharvaveda and later. In the Taitiriya Samhitd they are
associated with Raksasas and Asuras, while opposed to gods, men and fathers,
In the Atharvaveda they are described as eaters of flesh, # * It is possible
that the Pisichas were, as suggested by Grierson, really human foes like the
north-western tribes, #* # This is, however, not at all likely.”

The fullm‘.’iug extracts from Mr. "I..-"aid_-,m's, Epic India give us some idea of
the homes of the Raiksasas, whether regarded merely as ‘ghouls’ or real

' Vedie Index of Names aind Subjects, Vol, 1, pp. 64-5, in the * Indian Text™ series,
* Vol. I, pp. 157-158, 3 Ibid, Vol. II, 516,
8
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human beings: *“ The Rakshas and Rakshasas were originally a people who
lived on the sea-coast. * * * Even in their conquest of the Punjab and the Upper
Gangetie wvalley the Aryans must have sometimes come in contact with fierce
cannibalic Dravidian races, * * * Aryan adventurers * * plant colonies in the
Central Provinces only at suitable places, though they were frequently
infested by Rakshasas. ## # [n the Rakshas form of marriage the bridegroom
was allowed to abduct by force the daughter of a Kshatriya whether she was a
willing party or not. * ** The modern Deccan was pre-eminently the country
of the Rakshasas,"
Asuras.

Asura is a very important word in Sanskrit literature, both Vedic and
post-Vedic. We are especially interested in it, as our author Sukra is the guru
or preceptor of the Asuras.

Rev, K. M. Banerjea is one of the first scholars to have studied the
etymology of the word ‘Asura’ and the nationality of the race denoted by it,
The following is taken from the Preface to his Awian Witness:* “No term
in the Rigz-Veda seems to have puzzled students, translators and commentators
more than the word Asura, The modern idea denoted by the term is that of
an ogre and a demon, The idea is annually embodied in the person of the
Mahisasura among the figures worshipped at the Durga Puja. He appears
there as the fiercest of the goddess’s enemies receiving his death wounds at her
hands, In the Rig-Veda, however, the gods themselves are, all of them termed
and accosted as Asuras, and one of them, introduced at the moment as the
Creator of the Universe, s called the a/l-knowing and wise Asura, And yet
the same Veda elsewhere gives an opposite picture of the character indicated
by the term, corresponding to the modern ideal of a demon and an ogre, and
the very same individuals are sometimes represented as Asuras, and again
lauded as destroyers of Asuras, * * The Rig-Veda continues a witness of both
senses, but the later Vedas and all subsequent Sdsfras give exclusively the
odious sense of evil spirits, hostile to gods and Brahmanas and inimical to their
long-cherished institution of sacrificial ceremonies,”

This double character of the Asuras as (1) gods as weil as the people who
worship the gods, and (2) devils as well as the people who worship the devils has
been explained by the evidences of Comparative Philology. The two branches
of the Primitive Aryans, viz, the Iranians (Persians) who have developed the
Zend Avesta with the theogony of the Asuras, and the Indo-Aryans (Hindus)
who have developed the Rig-Veda with the theogony of the Devas were once
living on the same soil in a common home, Various causes of differentiation
led at last to their separation as enemies and vilification of each other,
The two stages of their relations, vis, friendly as well as inimical, have been
portrayed in the sacred literature of both the peoples, It is in the second stage

— e —— e P

' Vedic Index by Macdonell and Keith, Vol. I, p. 533,
* Vaidya's Epie India, pp. 6, 7, 8, 306.
* Published by Thacker, Spink & Co. (1875),
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of their relations that the lranian devils are the Indo-Aryan gods, and the
Indo-Aryan devils are the [ranian gods, Thus the Asuras,' who are the
beneficent gods of the westera branch of the Aryans, have become the worst
enemies of the devas, the gods of the eastern branch; while the devas of the
eastern are the devils of the western.

———

! This interesting topic has been dealt with by Dr. Rijendralala Mitra in his paper
on Primitive Argans in Indo-Argans, Vol. 11, and also in a short article by Mr. Mahesh-
chandra Ghosh in the Bengali Monthly, the Pravisi, Vol. VI, No. 11, pp, 587-593. For some
of the characteristios of these eternal enemies of the Indian gods and peoples, see also
Mr. Vaidya's Epic India, pp. 23, 25, 27, 93, 131, 294, 293, 353, 404, 504., and Faushboll's
Indian Mythelogy (Luzac & Co.)

_



CHAFTER 1V,
THE DATA OF ANCIENT IHD]ﬁ.N MINERALOGY.
SECTION 1.
Suleraniti as the * Arclutectonic’ Science.

Writing about Montesquieu, the French Philosophical historian of the
eightcenth century, in his History of French Literature, Dr. Edward Dowden
says: *The scientific researches of his day attracted him; investigating
anatomy, botany, natural philosophy, the history of the earth, he came to
sece man as a portion of nature, or at least as a creature whose life is largely
determined by natural laws. With a temper of happy serenity and an admir-
able balance of faculties he was possessed by an eager intellectual curiosity.
‘| spend my life,” he said, * in examining ; everything interests, everything
surprises me.” Nothing, however, interested him so much as the phenomena of
human society. He had no aptitude for metaphysical speculations ; his feeling
for literature and art was defective.”

Exactly the same character-sketch would apply to the Hindu sociologist,
Sukricharyya, if we were to construct his biography out of the internal
evidences culled from the literary production that is connected with bis name.
I'he same non-metaphysical and pre-eminently human outlook, the same positive
and scientific standpoint, the same comprehensive and encyclopadic conception,
the same aversion to literary and artistic flourish mark the intellectual frame-
work of the authors of the Sukra cycle.

The merits and shortcomings of Swukraniti are identical with the merits
and defects of the Esprit des Lois' which has been characterised by Janet in
his Historie de fa Politigue as " undoubtedly the greatest work of the eighteenth
century ” and classed with Rousseau’s Coniral Social as forming together the
literary source* and spring of the revoluticnary movement. The following
are the words of Dowden about The Spirit of Laws : *“The whole of his mind,
almost the whole of his existence—is embodied in the Esprit des Lois, It lacks
the unity of a ruling idea ; it is deficient in construction, in continuity and cohe-
sion, * * # |t lacks unity because its author’s mind was many-sided, * * * fHe
would warn and he would exhort; he would help, if possible, to create intelli-
gent and patriotic citizens. * # # Jts ideas often succeed each other without
logical sequence. ¥ * But he brought the study of jurisprudence and
politics, in the widest sense, into literature, laicizing and popularising the
hole subject ; he led men to feel the greatness of the social institution.”

———

W

| Published in 1748,
* gidgwick's Development of European Polity (1903) Lect. XXV,
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The same may be said of Sukranif:, also, which has proposed for itsell the
function of prescribing rules for the promotion of human' welfare, and the
furtherance of the interests of both peoples and kings. One finds in it the
same copiousness of illustrations and multiplicity of details, the same occcasional
defects in arrangement and incoherency of treatment,

The explanation of this strength as well as weakness of the work is to be
sought in its very scope and province, which are those of the ‘science of all
sciences,’ the * architectonic” or the dominant science, as Aristotle would call it,
Sukraniti, as such a master-science, in order to fulfil its mission as a guide-
philosopher-friend to every class of human beings, must survey the whole
universe from the planet to the sea-gull, and the daffodil to the star,

SECTION 2.
The Synthetic Philosophy of Sukrdchdryya.

All the facts and phencmena of the mineral, vegetable and animal worlds
have bearings on human life and social progress, Professors of the * architec-
tonic ™ science, therefore, have need of them, According to Comle,® social
science is subordinate to Biology and is “related to the whole system of In-
organic Philosophy, because Biology is so.”" " The whole social evolution of
the race must proceed in entire accordance with biological laws, * * # [t jg
only by the inorganic philosophy that we can duly analyse the entire system of
exterior conditions—chemical, physical, and astronomical—amidst which the
sccial evolution proceeds, and by which its rate of progress is determined.”

John Stuart Mill also believes that the scope of any profitable study of man’s
action in society must be co-extensive with the whole of social science, Accord-
ing to him, “ a person is not likely to be a good economist who is nothing else,
Social phenomena,® acting and re-acting on one another, cannot rightly be
understood apart.” Dr. Ingram*® gives prominence to this encyclopaedic char-
acter of Social Studies in his article on Political Economy in the Ewncyclo-
peedia Brifannica (ninth edition). His conclusion is that Political Economy
cannot any longer command attention as a fruitful branch of speculation
unless it is subsumed under and absorbed into general sociology.” Not only
economics, but politics also, *canonly be scientifically studied as one part or
application of the Philosophy of History.” Says Professor Sidgwick : *|
agree with Millin holding that the scientific study of the different kinds of
governments that have actually existed in human society ought to be pursued
in close connexion with the scientific study of other important elements of the
societies in question. * * #* The division of intellectual labouy ought not to

1 Sukra 1, 4—24.

* Carver's Sociology and Sociul Progress (1908), pp. 65—87.
* Marshall's Principles of Economies,

* Keyne's Seope and Method of Political Economy, Third Edition (1904), pp. 112—141.
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be carried so far as to make us forget the influence exercised on government
by other social changes,! for instance, by the development of thought, of
knowledge, of morals, of industry.” The science of Public Finance, also, which
is closely related to Economics, Politics and History, is, as such, a study of
man's social activities, and hence only one of the branches of the Architec-
tonic science—Saociology.

The differentiation and specialisation of the sciences according to the
principles of the division of labour have undoubtedly rendered immense service
to the world of speculation. The physical sciences have been rendered more
and more precise, mathematical and exact. The human sciences also have
tended in the same direction. But this ‘progress’ of the sciences in the
acquisition of mathematical accuracy has necessarily deprived them of their
realistic and concrete character, The growth in ‘exactness' and necessary abs-
traction has militated against the efficacy and utility of each alone as a manual of
guidance to human beings, Modern philosophical thought is fully conscious of
this ‘other side’ of specialisation, and recognises the limitations of the specialised
sciences in the matter of framing practical rules or duties of life. Thus Dr.
Keynes observes : “ Few practical problems admit of complete solution on eco-
nomic grounds alone, * * # More usually when we pass to problems of taxation,
or to problems that concern the relationsof the state with trade and industry,
or to the general discussion of communistic and socialistic schemes—it is far
from being the case that economic considerations hold the field exclusively.
Account must also be taken of ethical, social, and political considerations that
lie outside the sphere of Political Economy regarded as a science * * # If the
art attempts a complete solution of practical problems, it must of necessity be to
a large extent non-economic in character.” This defect is inherent in all
specialised sciences. The science, therefore, that would lay down absclute
rules for the regulation of human conduct, cannot with advantage be separated
from general political and social philosophy.®

Sukranifi is such a science or art of sccial philosophy and legislation.
The authors of the Sukra cycle, without caring to expound their methods of
investigation and explain the *'logic ' of their science, have unconsciously followed
the method of the most synthetic and comprehensive art that would turn to
account all the physical and human sciences in order to prescribe the * whole
duty of man.! The countrymen of Sukrachiryya were not, however, poor in
methodology. The ancient scientific machinery of the Hindus has found an
able exponent in Dr. Brajendranath Seal,® whose short but erudite monographs
have furnished the sound philesophic basis of the modern Indian school of hise
torico-sociological research

! Sidgwick's Elements of Politics (1891), pp. 5—6.
! Keyne's Scope and Method of Political Economy, Third Edition (1904), pp. 55—B68,

* Wor Seal's Mechanieal, Physical and Chemical Theories, as well as Scientific Method
of the Ancient Hindus, see Dr. Ray's Hindu, Chemistry, Vol. 1I., pp. 59—200.
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SECTION 3,
The Place of Mimeralogy in Sukraniti.

It is this comprehensive view-point of the Sukra legislators that supplies
the rafionale of their discussion of purely physical and material phenomena
in their treatise on morals, Investigations regarding stones, gems, metals,
minerals, buildings, roads, gardening, images, forts, arms, weapons, plants and
animals—all these are integral parts of the Nifisdsira, according to this
conception, wkich otherwise would remain incomplete, Mineralogical, Architec-
tural, Sculptural, Botanical, Zoological, Veterinary and Agricultural ideas
have thus a natural and necessary place in the Sufranify, and are not mere
appendages calculated to swell its bulk,

Consistently with this, we might expect greater prominence given to clima-
tological and general geographical facts in the work of the Sukra statesmen, as
in the work of Montesquieu, But, as we have seen, Sukraniti is rather defect.
ive in this respect. It treats of the geographical and meteorological phenomena
in a very subsidiary capacity, As auxiliary to the main study, Sukra authors
might devote greater attention to the Earth which is the theatre of all human
activities and one of the principal aspects of the positive background of a people's
sccial life. The authors, however, refer to the hills and rivers, seas and seasons
very casually and incidentally, as it were, toillustrate their points or explain their
ideas, This is all the more strange, since the observation and tabulation of na-
tural phenomena were regularly instituted in ancient India in order to determine
the fortunes of men and princes. Thus the Brihal Samhitd, an astronomical
and astrological work of the Gth century A.D., is a comprehensive study! of the
physical features and aspects of the universe, e.g. clouds, rains, planets, winds,
earthquakes, storms, plants, animals, jewels, &c,, and of their influences on the
course of human affairs —social, economic, and political, This treatise is the
' Physics and Politics” of the Hindus written about 1500 years ago, and antici-
pates * the Spiril of Laws,” the first important European work on the study of
physical forces and energies, as affecting human history by, overeleven centuries,

The treatment of mineralogy in Suktranili is threefold :

(1) As a feeder or contributor to the ‘architectonic® science, Sociology,
the position of Mineralogy is inevitable like that of the other physical sciences,

(2} As incidental or stray references which cannot be prevented in any
work of considerable proportions, Mineralogical, like Botanical, Engineering,

— = —

! The scope and provines of this work have heen deseribed by the anthor himself in
Chapter II. See Iyer's Translation (printed at the South Indian Press, Madura, 1884,
pp. 8-12. See along with this Buckle's History of Civilisation, Vol. 1, Montesquien’s Spirit
of Laws, Book XIV (English Edition in the World's Great Classics Series), Bagehot's Physics
and Politics, Dunning's Political Theories, Vol. 11, pp. 418-428, 112-118 (Maemillan 1905),
Bluntschli's Theory of State (Third Edition, 228-236). In 1880-1882, a trial was made in
the Baroda State to aseertain whether the probable rainfall of the coming monsoon could
be predicted from observations of clonds according to principles lajd down in Brilat
Samhitd. The result was eminently suceessial,
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Zoological, and other ideas of physical science, furnish valuable clues to the
general culture of the epoch or epochs in which portions of Sukranjfi might have
been composed, Qur treatment of Geographical Data in a preceding chapter
has been mainly directed by this search for ‘interral evidences,’ as they are
called.

(3) As directly bearing on the socio-economic and socio-political interests
of man, The authors of the Sukra cycle have a judicious sense of proportion
and scientific selection, They are not tempted to long-winded and labyrinthine
inquiries involving prolix digressiens within digressions that characterise the
Encyelopadia Indicas, called the Purdnas, Facis of physical science have been
laid under contribution only according to their need. These writers have dis-
played the same rational discrimination that marks the literary activities of
modern thinkers, Says Dr, Keynes:' “ While Economics has to take account
of the operation of physical laws, it is still concerned with them only indirectly,
It does not seek to establish or explain the physical laws that are involved in
agriculture or mining or manufacture, This is the function of such sciences as
mechanics, chemistry, geology and the science of agriculture, * * * ‘e
relation of political economy to the physical sciences is then simply this, that
it pre-supposes them ; it is sometimes concerned with physical laws as premis-
ces, but never as conclusions, * * #* The science is not directly concerned
with the technique of different trades and occupations,”

In treating of the minerals, metals, stones, &c., (as the other facts of physical
waorld), the philosophers of the Sukra cycle have closely followed the method of
the moderners, Thus the chemical, crystallographical, medicinal, and meta-
physical speculations over the gems and metals have been sedulously avoided by
them, Sukraniti has referred to the metals and precious stones only as they affect
the economic, financial and political life of the people. The Data of ancient
Mdian Mineralogy that this work on social and moral legislation yields would
thus afford a valuable picture of the commercial geography and economic history
of the country in by-gone days, as we have hinted at in a preceding chapter. For,
though “the distribution of minerals over the surface of the earth is much less
obvious phenomenon than that of plants and animals, it has always been of great
importance? in determining the distribution of man and his settlements,”

Like the geographical data, these would supply some of the evidences by
which it may be possible to fix upon the locale of certain portions of the treatise

as well as their date,
SECTION 4.

History of Hindu Mineralogy,
(@) Literature on Metals.

The philosophers of the Sukra cycle have drawn upon mineralogical
literature very sparingly indeed, Oune cannot but admire e scbriety and

- Kc].'n{-.'.ﬁ ;-:Tpe um!_ﬂ.l';*t!rﬂ{i af Poelitical Economy (1904), pp. 84-86,
2 Newbigin's Modern CGeography in the Home University Library Series,
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restraint of these authors when one remembers how easily they might tend
to indulge in the mythological, alchemical and metaphysical notions regarding
the mineral world which held sway over both the East and the West!
for centuries, The Sukra authors have very creditably displayed their
ratiocinative intellect and scientific spirit by rejecting all other aspects of
precious stones and metals known in their literary cireles, and using only such
facts and figures as are relevant to the socio-political scope of their work,

For the uses of minerals have been known to the Hindus from the earliest
times, In 1877 the late Dr, Udoy Chand Dutt brought out his Materia Medica of
the Hindus,®* in the first part of which he gave on account of the mineral or
inorganic medicines used in ancient times under five heads: (1) mercury, (2)
metallic ores and earths, (3) metals, (4) salts, (53) precious stones ; of the mode of
their preparvation, their chemical composition, and the principal combinations
in which they were employed in different diseases. About the same time
Dr, Rajendralal Mitra's {ndo-Arpans and Anfiguities vf Orissa revealed to a
certain extent the knowledge of the ancient Hindus in the use of metals and
gems in arts, industries and handicrafts.

In order to appreciate the value of Hindu mineralogical literature that is
implied and indicated by the actual use of minerals for the diverse purposes
of human life, it is necessary to estimate the present character and history of
the science as it obtains in Europe.

“ Mineralogy® is the science which describes and classifies the different
kinds of mineral matter constituting the material of the earth’s crust and of

. those extra-terrestrial bodies called meteorites, The study of minerals is thus
| a branch of natural history, but one in which certain of the exact sciences find an
| application. The determination of the compositicn and constitution of minerals
is a chemical problem ; their optical and other physical properties are deter-
mined according to the principles of physics ; the study of the crystalline form
and structure belongs to crystallography ; their modes of occurrence, origins,
associations and changes come within the province of geology and petrology ;
while a consideration of the localities at which they are found requires some
acquaintance with geography, Finally, there is the economic side, dealing with
the mining and application of useful minerals, the extraction of metals from their
ores and the uses of minerals for building, decoration and jewelry,”

The above description of the science can apply to Mineralogy in its last
and very modern phase since about 1860. Says the Editor of the Mineralogical
Magazine:* "It was not until the end of the 18th and begioning of the gth
century * #* #* thatany advance was made in scientific mineralogy, [t was then

1 For an account of the progress of Alchemy in BEurope, see the Siory of Alehemy
by Muir in the Library of Useful Stories Series.
T The materials supplied by this work have been subsequently laid ander contreilg-
tion in the preparation of Hindu Chemistry by Dr. P. C. Ray and in the work of Gondal.
5 Eneyelopedia Britannica—11th Edition.
* Encyclopedia Britannica—11th Edition.
0
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recognised that * # * ¥ external characters were more or less accidental, * * *
In 1809 exact measurements of crystalline forms of many minerals were made.
# ® % Ini8igand 1821 * * * impetus to optical examination, * * * Under
the microscope # * exact determination (1867)." '

It would thus appear that in the west the scientific era is essentially
modern, to be counted only by generations, All writers on minerals and allied
subjects have up to the beginning and the first two decades of the 1gth century
been interested only in such aspects as would, in modern phraseology, be
regarded as mainly ¢ unscientific.’

Such Hindu writers on minerals in ancient and medieeval mines are a legion,
It has been a fashion for long to credit very little of original achievements
in secular literature and civilisation to the people of Hindustan, But this
notion is being falsified by the explorations and researches of Indologists.
So far as minerals and jewels are concerned, Sanskrit literature' has been
very prolific in preducing treatises which have varied from epoch to
gpoch, according to the changes in the culture of the people. We have
already referred to Dr, Dutt’s survey of the chemico-medical uses of minerals
by the ancient Hindus, This work is based on standard Sanskrit medical
works and has copious references to the original literature on the subject,
Dr.Prafulla Chandra Ray has discussed the historical, chemical, medicinal, metal-
lurgical, and generally the scientific values of some of these treatises or sections
of treatises in his celebrated History of Hindu Chemistry, The late Dr, Ramdas
Sen of Moorshidabad® contributed in Bengali a monograph on the gems from
original Sanskrit sources and edited the Agasti-malam, Ralna-Samgraha and
Mani-pariksd, three Hindu works on precious stones, The subject of precious
stones and jewels has alsoreceived an elaborate and comprehensive treatment in
Bengali, especially in their crystallographical, economic, and geological character,
in the hands of Prof. Yogés Chandra Roy of Cuttack, who has tried to inter-
pret the knowledge of the ancient Hindus in the light of the modern sciences, The
enlightened Doctor of Music, Raja Sir Saurindramohan Tagore's work on
gems called Manimdld,®> published in 1881, covers over one thousand pages,
This encyclopeedic work compiled 1n Sanskrit, Hindi, English and Bengali
languages has drawn illustrations from over one hundred Sanskrit, English
and Persian works, Of these, the number of Sanskrit authorities consulted
is sixty-four,

Among the modern expenents of Hindu culture in these branches, Dr, Ta-
gore’s monumental work was followed by Dr, Sen’s. Neither of them, however,
wried to combine the East with the West in their endeavours, That has been

' The Vastuvidyas, Silpasastras, &c., and other branches of Hinduo secular literature
will be treated of in a subsequent chapter.

1 With the help of Pandit Kalivara Vedintavigisa (1885),

s spe Rutna-poriksa by Prof. Yogesh Chandra Roy, who has also noticed the work
of Sir Raja Radbakanta Dev, the Savda Kalpadvuma, a Sanskrit Encyelopedia (1822-

1858).
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done by Dr, Dutt, Dr. Prafulla Chandra and Prof. Yoges Chandra, who have
succeeded them and brought their scientific scholarship to bear on the mineral-
ogical literature of the ancient Hindus, It is from the learned works of these
scholars that the following summary of treatises on metals and gems has been
compiled,

Mineralogy is not the forfe of the Sukra philosophers. They are not
specialists in this branch of learning, At any rate, their scope does not aliow
them to display any special knowledge regarding the metals and gems, They
have to deal with these things, because they are the ‘sinews of war’ and form
the koga (or treasure) or one of the seven constituents of the Rdsira
or the state, Their knowledge of these valuables must, therefore, depend on
the literature of the specialists who flourished along with them. But as
the geography as well as chronology of the authors of the Sukra cycle are
anything but certain, it is all the more necessary that we should have an idea
of the progress of the Hindus in mineralogical knowledge. For it is then only
that one can assign the historical and geographical value of the section on
metals and gems in Sukbraniti,

The knowledge of the Hindus on the subject of metals has been dis-
covered ip all branches of Sanskrit literature from the earliest times to the
middle of the sixteenth century A, D, From Dr, P. C, Roy’s Survey of Hindu
Chemical® literature we get pari passu the [ollowing epochs of mineralogical
culture in ancient and mediseval India :

I. VEpIc LITERATURE,”

The following is the list of metals compiled for the Vedic Index® by
Macdonell and Keith : Ayas (bronze, iron), Kdrsudyasa (iron), Candra (gold),
Jdtarupa (gold), Trapu (tin), Rajate (silver) Loha (copper), Lohdyasa, Lohi-
tayasa, Sydma (iron), Sydmdyasa, Sisa (lead), Suvarna (gold), Harita (gold),
Hiranya (gold),

“ Rudra?®* is described as shining with brilliant golden ornaments, * # %
The Aswins are also adorned with golden ornaments, The Asuras had plenty
of gold and jewels,” * Blacksmiths® made spears, swords, hatchets, needles,
awls, iron legs for those who had lost their natural ones, iron-forts * * ®
Gu]dsmuhs me]tr:d gold and fashioned httght jewels."

' This survu; is necessarily n:-mm-:hctml with the history of medieal knowledge of
the Hindus, and is in fact another aspect of the same thing. Dr. Riy's work therefore
closely follows, and is to a certain extent based upon, that of Dr Dutt. See Dr, Sen's
chapter on metals in Ratnarahasyn, also Prof. Yogesh Chandra’s Essay on metals in
Ratnapariksi, See the History-of Arvyan Medical Science by the Thakur Salieb of Gondal
(1895), pp. 134-138, 145-147, and Medicine of Ancient I'ndia, Part I, Osteology (Oxford, 1907)
by Iie, Hoernle, pp. 1-18.

1 See Atharava-Veda in the Harvard Oviental Series pp. 17 {(amulet of lead), 25 (gold
amulet), 272 (amulet of three metals).

® See Vol IT, p. 584,

4 Rijendrilil Mitra's Indo-Avyans, Vol. 1, p. 227, which gives several evidences
from the Vedas about the knowledge and use of metals.

* Srinivas Iyengar's Life in Ancient India in the Age of Mantras, pp, 28-29, p, 41,
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Not only as the materials for arts, industries or as ‘measures of value,
but also as having healing powers we find the minerals mentioned in the Vedas,
“It is of interest to note the alchemical' notions which had gathered round
gold and lead at the time of the Atharva Veda, * # While gold is regarded as
the elixir of life, lead is looked upon as the dispeller of sorcery,” ' According
to Roscoe and Schorlemuner, the ancient Hindus were the first to discover gold.
All the appellations that have been applied to gold by different peoples of the
ancient world bear testimony to this statement, * * Accordingto Roscoe and
Schorlemner,® the different nations gained their knowledge of extracting iron
from its ores from the Hindus."

I1. Avurvepic LiTEraTURE® (from the Pre-Buddhistic era to 8c0 A.D,)

(1) The Charalka Samhitd, based on the medical treatise of Agnivesa,
mentioned in pre-Buddhistic literature, indicates ‘“the six metals * and their
¢alces as drugs appertaining to the earth,”” discusses the nature of the alkali,
treats of the five kinds of salts, mentions sulphates of copper and iron as
minerals for external application, and describes iron; gold and silver tonics.

(2) The Susruta Samhifa® later than the Charaka, par excellence
atreatise on surgery, treats of the preparation and use of alkalies and alkaline
caustics, recommends the six metals and their calces as drugs in ‘only one
gloka,! has 'vague references’ to mercury, and describes lead and tin as
vermifuge.

(3) The Bower }M5.,° a medical work attributed to one Susruta, copied
within the period from 400 to 500 A.D., mentions sulphates of copper and iron
as ingredients for hair-dye and considers Bitumen asa product from the follow-
ing four metals : gold, copper, silver, iron.

(4) The Agtdnga hridava of Viagbhata (probably a Buddhist of Sindh,
8th cent. A.D,, but according to Dr. Kunte, of the 1st or znd cent. B.C.), ‘the
heart or kernel of the eight limbs or divisions of Ayurveda,’is mainly an
epitome of the Charalka and the Susrufa, mentions mercury only ence and treats
of the preparations of gold, silver, copper, iron and lead,

L History of Hindu Chemislry, Vol, 1, First Edition, pp. vi, vii.
2 Quoted from Major B, D. Basu's Prize-Essay on the Hindu System of Medicine pub-
lished in Guy's Hospital Gozelte (1889),

* Bee the Preface to Dr. Dutt's Maleria Medica of the Hindus for the medieo-chemical
{mineralogical) literature of this period, also references to original authorities in the
body of the bool.

* Quoted by Dr, Riy from A. O, Kaviratna's Translation of Chavaka Samhitd, pp. 8-7.

* Spe the Bengali translation by Kavirdj Devendranith Sen (1800), p. 208, wherae
geven metals have been mentioned, the additional one being bell-metal, and ranga is nsed
for vanga, i.e, frapu (tin),

£ Edited by Dr. Hoernle, published by the Superintendent of Government Printing,
Caleutta (1593-1909). See Part II, Fasciculos 11, pp. 162-164. The drugs recommended
are mainly vegetable. For references to metals, gold, copper, &e., and gems, see General
English Index,
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(s) During this period also must be mentioned the vast mass of Hindu,
Jaina and Buddhistic literature in Sanskrit and Prakrit, which embedies the
original and characteristic products of Indian intellect, and in which are mirrered
the brightest epochs in the history of Indian culture. This is the period!® of
Indian history properly so called, as it covers roughly the interval between the
age of precursors of Panini® and Buddha and the epoch of Harsavardhana and
Houen Tsang,—the last prominent landmark of Hindu civilisation,—or if we
push this limit further down, the age of the Palas of Bengal and the Cholas
of the South in the 8th and oth centuries A,D,

Dr. Dutt's Materia Medica does not, from the nature of the subject, refer to
any authoritics other than medical. Dr. P, C. Ray’s work also is silent about the
non-Ayurvedic branches of Indian literature during this period of over 1,600
years rvegarding the light they throw on alchemy, medicinal preparations,
metallurgical operations, technical arts, the use of coins, arms and implements,
&ec,, and the theory and practice of the transmutation of metals.

It is impossible to collect all the information on the subject of metals that
this non-medieal literature in Sanskrit and Prakrit may yield. Dr. Gustav
Oppert’s Essay on the weapons and war implements of the Ancient Hindus, and
Dr. Rajendralal Mitra's essay on Architecture, Dress and Ornament in ancient
India, Furniture, Domestic Utensils, Musical instruments, Arms, &c,, in ancient
India in the first volume of his /ndo-Aryans, as well as the historical works on
Indian Art (including Architecture, Sculpture and Painting) by Fergusson,
Havell, Coomaraswamy, Vincent Smith, and Manomohan Ganguly casually
bring before us stray evidences from the literature and secular achieve-
ments of this period. The following evidence of Mr, Schofl, in his edition of
the Periplus, published with the object of throwing light on ancient Commercial
Geography and History, tells its own tale: * Philostratus of Lemnos, about
230 A,D., mentions a shrine in Taxila in which were hung pictures on copper
tablets representing the feats of Alexander and Porus. The various figures
were portrayed in a mosaic of orichalcum, silver, gold, and oxidized copper,
but the weapons in iron., The metals were so ingeniously worked into one
another that the pictures which they formed were comparable to the pro-
ductions of the most famous Greek artists.”

' This has been subsequently (p, 74) ealled the Classical Period—Pre-Buddhistic,
Buddhistic as well as Post-Buddhistic—the age of Darsanas, Purinas, Kivyas, &e. For a
brief aceount of the literature of this period, see Sir Bhandarkuar's paper in the dJournal of
the Bombay Branch of the Royal Asiatie Society, 1000, pp. 388-408,

* The date of Panini is still an open question. The nearest limit is that placed by
Macdonell at about 850 BC, Max Miiller could not arrvive at any decision.  Aboat a yoar
before his death, this Buropean savant wrote to Ral Bahadur Sris Chandra Basu, the
learned translator of the Astadhyiyi of Pavini : * Even Panini’s date is still a riddle to me,
both as to his predecessors and his suecessors, The date now assigned to him in the
dth eent. B.C. is useful as a working hypothesis, but no more. Perhaps yon may be able
to throw more light on it,"”
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[1I. TanTtric LITERATURE ({rom 8co-1200 A,D.)

This is the period of the Empire' of the Palas in East India and Cholas
in South India. The characteristic features of this period, so far as Northern
India is concerned, are :

(1) in socio-religious life, the further development of Mahayvanic Buddhism,
the continuation of the processes of the merging of decadent Buddhism
in revived Hinduism, and the completion of the amalgamation®* of the
mythology of Saiva-cum-Saktaism with the doctrinal, devotional, and ritualistie
machinery of the neo-Buddhistic Theogony, Cosmogony, and Theology ;

and (2) in literature, the continuation of Purinas, and the ascendancy
of Tantras, which, beginning in the early centuries of the Christian era (if not
earlier) as hand-books of Hindu socio-religious life, gradually tinged, modi-
fied, and swallowed up the literature of the Hinduised Buddhists of the
Mahdyanic school, and finally absorbed (during this period) -the whole in-
tellectual activity of the people in philosophy, religion, alchemy, and other
departments of human thought. The Tanfras® may in a sens be looked upon
as the Purdnas or Encyclopaedia Indicas of India on the eve of Islamisation.

The mineralogical literature of this period includes the following:—

(1) The works of Nagarjuna (7th-8th cent. A.D?), the founder and
embodiment of Mahayanism, and the author of alchemical Tantras.

(a) Rasdrnava gives the tests of a pure metal, treats of the extraction
of Zinc from Calamine, mentions the six metals, treats of the colouring of
metals, and describes an apparatus for killing metals.

() Rasarafndkara* treats of the purification of minerals, the extraction
of Zine from Calamine, dissolution of gems, and mentions several apparatus.

(2) Vrinda's Siddhayoga (9co A D.) mentions Nagirjuna as an authority,
and closely follows Charaka, Susruta, and Vagbhata, describes preparations

! See Mr, R. D. Banerji's Memoir on the Pilas of Bengal (L. A, 8. B,), and Gaudaraja-
maile, a Bengali work, by Mr, Ramfprasid Chanda ; and Ancient India by Mr, Krishnaswamy
Aivangar, Dr, Riy ealls thisithe Transitional Period.

1 A full survey of this aspect of Bast Indian ecivilisation has been given in Adyer
Gamblird, a learned Bengall work by Mr. Haridisa Pilit. Portions of Mr. Pilit's work are
heing rendered into English as materials for my fortheoming Studics in Hindu Literature,

Bouth Indian life of this period is characterised by the rise of two new cults, Saivalsm
and Vaisnavism militating against and assimilating decadent Buddhism.

* For this second feature of the period between B0 and 1200 AT, sea Dr, Riy's
resumie of anthoritative opinions in the first chapter of his Introdoction to Hindu Chemis-
try Vol. I1: “ Alchemy was included in the eurricula of studies ™ “ at the colleges in
connexion with the monasteries of Pitaliputra, Nilandid, Vikramasild, Udandapura, &e,"
in East India from bth to 12th cent, A.D. Tamil literature has yet to be studied in the same
light.

* The enumeration of these Tantras and other alchemical works has been made in
this book in an order slightly different from that in the History of Hindu Chemistry, as
suggested by the new light thrown in Dr. Riy's Introduetion to the 2nd volume,

The division into periods of mineralogical literature has also been modified in fhis
hook to suit its requirements, Dr. Riy's division into Tantrie and Iatro-chemical periods
in the 15t Edition of the First Volume was certainly a tentative one,
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in which Sulphide of Copper and /Ethiops mineral figure and also a process
of killing iron. .

(3) Chakrapani! Datta’s medical treatise (1e5e A.D.), written at Gauda
during the period of the ascendancy of the Palas, liberally recommends com-
pounds of metals as medicinal drugs, treats of the black sulphide of mercury,
powder of copper compound and a process of killing iron.

(4) Govindabhagavat's Rasahridaya (11th century), written at the request
of the king of Kirata land, f.e., the region adjoining modern Bhutan, mentions
the six salts, the noble metals, essential metals, &c,, and treats of the proper-
ties of metals,.

1V, Mopern LiteraTurE (13th cent,— 16th cent,)

This is the period :

(1) in politics, of (@) the gradual establishment of Islam as a power and the
foundation of Moghul Imperialism, (4) small independent Hindu kingdoms,
especially the kingdom of Vijayanagara, the “Forgotien Empire " of the South,
which presented a formidable bulwark against the inroads of the new power,
and (¢) the advent of the Portuguese ;*

(2) in socic-religious life, of (@) aggressive Islam accelerating the further
fusion of Hinduism and Buddhism, and calling forth the assimilative and adaptive
capabilities of the people of India, and (&) the rise of new cults in all the
four quarters of India;

and (3) in literature, of (a) the continuation of Puranas, Tantras and other
Sanskrit works, and of (&) the growth and development of new languages and
literatures embodying the aspirations of Kavira, Néanaka, Tukirima, and
Chaitanya—the founders of the new age.

The following Sanskrit works mentioned by Dr, Ray may be placed during
this periods;?

(1) Rasendra Chuddmani (12th—13th cent, A.D.) of Somadeva gives tests
for killed iron, treats of the residues from lead and tin, and describes the
apparatuscs.

(2) Rasaprakdsasudhikara of Yasodhara (i13th cent) describes the
extraction of zinc from calamine and a process for the fabrication of gold,

(3) Rasakalpa (13th cent,) describes the six metals, minerals and the
processes of killing them, [he author says, * I have performed the experi-
ments with my own hands, and have seen them with my own eyes. They
are not recorded from mere hearsay or from the dictation of a teacher.”

(4) Rasa Sdra (13th cent)) of Govinda acknowledges its indebtedness

! zanskreit Text edited by Kavirijas Sen (Caleutta).

T 4 The political influence of the Portuguese as early as 15583 AD. is evident from
the fact that Sultan Bahador, King of Gojrat, entered into a treaty with them."—Memoirs
of Hindusthan,

* The stb-divisions of this epoch into Tantrie and modern according to the History
of Hind C'hr'nu'r:h'” have not beeon au:lnj:ti:(' here. The treatises alse have heen sligltI]:r
re-arranged. Vernacular Literature of these four centuries remains yet to be ransaked
for a more complete picture of the secular life of the Hindus.
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to the Buddhists of Tibet, is a comprehensive, but purely chemical work
dealing with 18 operations on Mercury,

(5) Rasaralna-Samuchchaya® ((3th—14th cent.) contains elaborate treat-
ment of mercury, copper, pyrites, extraction of zine and copper, sulphur,
cowries, gems, processes of reducing gems to ashes, the pure metals, the metals
which emit a feetid odour, and alloys, the laboratory and the accessories,

(6) [Rasardjalaksmi (14th cent.) of Visnudeva, court physician to King
Bukka of Vijayanagara, mentions the common mineral salts.

(7) Rasanalksalramdlikd (14th cent)) of Mathana Simba, court physician to
the king of Malwa, liberally recommends mineral preparations-and mentions
opium as a drug,

(3) HRasaratndlara (14th cent,) of Nityanatha quotes Nagarjuna, Chakra-
pani, and Rasendrachudamans.

(9) Sdrpugadhara-Samgraha (1363 A.D), writien at Chitor under the
Chauhans, treats of the purification aund incineration of seven® metals, but does
not mention zinc, has been quoted by Bhava Misra,

(1e) Dhdturatnamdala (14th cent), by Devadatta of Gujrat, is * devoted
exclusively to short processes of killing metals and minerals. Six metals are
recognised at the outset, but later on Kharpara,” which is the mineral calamine,
is taken as synonymous with jasada or zine."

(11) Nighaniu,® by king Madanapala of Kanauj (1374), mentions the
metals as drugs, among which there is zinc or jasada.

(12) Rasapradipa (t6th cent.) describes a detailed process for the prepar-
ation of mineral acids and mentions the remedy for the Portuguese discase
called Syphilis (Phiringiroga), is quoted by Bhava Misra. -

(13) Dhdfuleriyd (16th cent)) mentions the country of the Phiringis as
well as Ruma (Censtantinople), enumerates the metals, gives their synonyms
and localities, mentions zine, and speaks of ‘imitation gold,! by which one
can enrich oneself.

(14) DBhdvaprakase® (after 1535, about 1570 according to Dr, Wise)
mentions new drugs, and the Phiringiroga, and recommends mineral preparations
as drugs, greatly eclipsing the vegetable,

(15) Rdjanighantu® (17th cent.) of Narahari Pandit, has a chapter called
Suvarnddivarga, and mentions the minerals, treating of their medicinal effects.

1 HEE-Lh'L'! Text published by the Ananddsrama Office, Poona (1901), pp. 22-34, or the
Extracts in Dr, Riy's Hindu Chemistry, Yol, 1.

2 ¢ Fpom the time of the Susruta to that of the Rasaratna-Samuchehaya we find
all along six metals, * * ¥ In the medical lexicon aseribed to king Madanipila and
written about 1374 A, Zine is distinetly recognised as a metal under the desig-
nation of Jasada." Hindu Chemistry, Vol.l, First Edition, p. 86, Sukraniti mentions
sepent metals and two alloys.

2 & Zipe is not mentioned by the older writers, such as Susruta”—Dr. Dott. See the
chapter on Zine in his Materia Mediea,

* See the Edition of Pandit Jivinanda Vidyisigara (1875), pp. 50-56, Chapter 1V.
b Sea D, Nutt's Preface to his Materia Medica (1877).
* Sca the Hindi Edition (1883) published from Benares, pp. 129-142.
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SECTION 5.
History of Hindu Mineralogy,
(6) Literature on Gems.

The preceding survey, though scrappy and inadequate, must have made
it clear that the Hindu literature on metals has grown mainly round the
practical arts connected with industry, medicine and alchemy, The literature
on precious stones also has developed through the same circumstances, and
has had a similar history.! It is to one or other of the several epochs in the
growth of this metallurgical, medicinal, and alchemical literature on gems that
the portions of Sulcraniti dealing with these topics have to be referred. We,
therefore, proceed to give a briefl history of this literature,

The knowledge of the use of gems has, like that of the metals, been
discovered in almost all the braoches of Hindu literature, and, therefore, may
be conveniently grouped for historical purposes under the same epochs as
those for metals. Besides the treatises mentioned above which are common
to both metals and gems, there are special treatises which have to be noticed
here in connexion with gems, The chief difficulty in the classification into
epochs lies, as always in Indian historical problems, in chronology., The
dates have been in most cases conjectural,

We have noted above that Dr. Tagore's encyclopzdic work on gems
has drawn upon sixty-four Sanskrit treatises. Dr, Ramdasa Sen's work
in collaboration with Pandit Kalivara Vedantavigisa is based on Briha!
Samhitd, Mdinipariksa, Sukvaniti, Mdnasolldsa, Amaraviveka, Hemchandra-
kosa, Muktdvali, Rdjanighantu, Agnipurdna, Garudapurdna, Agastyamatam,
and Ratna-Samgraha, Another important work cn the subject is Yukti Kal-
pataru®, which is in manuscript, but has been used by Prof. Yogesh Chandra
Roy in his Ralnaparilsd.

Fully conscious of the chronological defects, we add here a short history
of the literature on gems in the Indian world :

I, Vepic Periop

Precious stones and jewels are mentioned in Vedic literature. *“ Mani is
the name in the Rigveda® and later of a jewel used as an amulet against- all
kinds of evil. That either pearl or diamond is dencted is notclear, * * The Mapi
is certainly worn round the neck.” *lu the Brahmapa of the old recension .;;f

! The meagreness of this summary would be evideot from the facts that (i) it has m;-tT
been possible to gather information from even the most important works of non-Ayurvedic
Sanskrit literature ; (i) ancient Tamil literature has been wholly excluded, and {iii) old
Prikrit and vernacular works also have not been touched.

2 Like the Brihat Samhitd of Varihamihira (6th cent. A.D ), this work ascribed to Riji
Bhoja (probably 11th cent.) is a valuable repository of Information regarding things
Indian. One manuscript of this work belonging to Mahimahopidhydya Pandit Adityarima
Bhatticharyya , M.A, of Allahabad isin the library of the Panini Office and is being edited
with translation and notes for the Sacred Books of the Hindus Series by the present author,

3 Macdonell and Keith's Vedic Indea, vol. IL pp. 119-120, Seealso pp. 804, 350,

10




L B

the Yajurveda jewellery! is recommended to be strung on gold,” The
Atharva-Veda in Harvard Oriental Series bears the following testimony :
“The bit of Hindu folk-lore about the origin of pearls by transformation of
rain-drops falling into the sea * * * # js at least ten centuries old, Born in
the sky, ocean-born, brought hither out of the river, this gold-born shell® is
for us a life-prolonging amulet.”

11. CrassicarL Periop? (800 B,C.—800 A,D.)

1, Charaka mentions gems as drugs appertaining to the earth,and gives a
formula of ‘ the powder of pearl' compound.

2, Susrufa® mentions pearls, vidruma, diamond, vaiduryya, sphatika
(quartz) and other gems as cool and being antidotes to poison and useful in
ccular diseases.

3. The Epics and Purdpas refer to precious stones as ornaments for
buildings, palaces, and images. The court of Yudhisthira, the cities of Dwaraka
and Ayodhya, the chariots, umbrellas, temples, &c., all testify to the use of
emeralds, beryls, rubies, &c. We also read of gifts made in diamonds, pearls,
corals and rubies, and also of plants, cows and hills made of gems,® The
Mahabharata has often referred to waiduryya, vidruwma, sphatike, suryya-
kanta, chandraldnia, indranila, padmardga, diamond and marakata,

4. Brihat Samhitd® of Vardhamihira (505-587 A.D,) has four chapters
on the examination of gems, refers to many previous Rafnasdsiras, describes
the characteristics of 22 gems, considers five of them only to be principal, begins
the section on diamonds thus; " A good gem brings prosperity to the king, and
a bad one brings misery. It is, therefore, necessary to examiue the properties
of gems with the help of persons learned in the science,”

T

I Mitra's Isdo-Aryans, YVol, I, p. 238,

* Atharea-Veda in Harvard Oriental Series, Vol. I, pp. 161-162,

* This would include some of the Upanisads, the systems of philosophy, the epics, the
literature of the precursors of Charaka and Pinini as medical men and grammarians, the
literature of Buddhism, both Hinayina and Mahiydna, the Kivyas and other products of
Vikramadityan era, the more important Puripas, and some of the Tantras. See the volumes
on the History of Sapskrit Literature by Max Miiller, Macdonell, Weber, and Horrwitz.
Max Miiller's volume was long out of print, but has been recently published by the Panini
Office, Allahabad. See also the paper on the Character and Origin of the Puranas by Mr.
B. Q, Mazumdar in the Modern Review (Caleutta), Vol. XI, pp. 72-79, and the Dynastics of
the Kali Yuga by Pargiter (Oxford University Press, 1913),

* See p. 268 of the Bengali translation of Susrufa by Kaviraja Devendra Nath Sen,

* Prof. Yoges Chandra Roy's Bengali work as well as Tagore's Manimalda.

" See Chidambram Iyer's Brill Samhitda (1884), pp. 164-174. This work introduces
ue to the meteorological, agrieul bural, zoological, architectural, medicinal and astronomi-
eal ideas of the Hindus in the 5th and Gth centuries AV, and *is one huge attempt to
interpret the language of nature and ascertain its bearing on the fortunes of men and
nations.” Those who are interested in the influence of Geography on History will find this
ancient Hindu seientist partially anticipating Bodin, Montesquien, Hegel, Buckle and
Bagehot by full one thousand years.
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I1I. Paira-Chaora or Tantric PErIOD (800-1200 A.D,)

1, Rasaratnikara® of Nagarjuna (8th cent.), the Mabayanist, treats of
the extraction of the essence of vaikrauta, dissolution of gems (pearls, &c.),

killing of diamond,

2, Agwmipurdna (gth cent)) testifies to Tantric influence, treats of the
examination of gems, enumerates 36 precious stones, describes 8 only as
Maharatnas,

3. Garudapurdna (gth cent,) testifies to Tantric influence, also treats of
the examination of gems and enumerates them, mentions Turkey, considers
1z gems as principal, discusses the features to be noticed in a gem before
estimating value, '

4. Agastyamatam (later than Garuda, but previous to Visnudharmottara)
mentions Arab and Turkey, enumerates ten gems, recommends the use of nine
gems for the propitiation of nine planets, is quoted in Yulkti Kalpataru, mentions
pushpariga, vaiduryya, gomeda, sphatika (quartz), and pravala as five uparatnas
or inferior gems, notices the aspects to be noted in a good gem.

5. Vignudharmottarapurdna (1oth cent,), really a part of Garudapurana,
bases its enumeration of precious stones on the Agmipurdna and examinations
of them on the Garuda, mentions nine gems® as maharatna,

6, Jyotisaratnamdld of Sriﬁati, the astronomer (1oth cent.), enumerates the
same nine gems as sacred to the nine planets that are mentioned in Sukraniti,

7. Maltsyapurina describes a huge lake with diverse gems, in its 128th
chapter,

8. Yulcti Kalpataru (11th cent.) quotes Garudapurana and Visnudharmot-
tarapurina as authorities, is similar to Agastyamatam in certain particulars
regarding the examination of gems, gives technical terms used in Ralna
Sdstra, treats of “ horses, elephants, ornaments, flags, umbrellas, seats, ministers,
ships," etc,, besides jewels, and frequently quotes from an author of the
name of Bhoja, mentions magikya, vajra, vidruma, gomeda, mukta, vaidurryya,
indranila and marakata as the eight principal gems,

9. Kalnasangraha®of Maharsi Simha (rzth cent.) consists of only 21 slokas,
but gives a briefl description of all the gems, refers to the prosperity of Yavanas,
does not mention vidruma.

- — —— —

! Dr. Riy's Hindu Chemistry, Vol, 11, pp. 8-9,

* According to Sukraniti the Mahiratnas are nine in number. About nine gems as
favourites of nive planets, see sloka 21 of Adhyiya 2 of Jatake Pdrijita, translated by
Subrahmaniya Sdstri and printed at Nirnaya Sigar Press, Bombay (1903), p. 24.

* Edited and published by Dr, Sen together with his Bengali monograph on precioys
stones,
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1V, MopEry PERIOD (1200-1600 A,D.)

1. KRasara-tnasamuchchaya (13th-14th cent.?) mentions vaikranta,' enumer-
ates 27 sages skilled in alchemy, among whom Vyadi® is one, enumerates and
describes the gems as agencies whiclh help the fixation or coagulation of
mercury, treats of the process of reducing gems to ashes.

2, Dhdturatnamdld (14th cent.) treats of the properties of pearls, coral,
diamond, and the modes of their incineration,

3. Nighantu of Madanapala (14th cent,) has a few verses about gemsalso,

4. Dhdfukrivd (16th cent,) gives the synonyms of pearls, coral, ete.

5. Bhavaprakdsa (16th cent.) also refers to gems, discusses their effects
as drugs, enumerates several new uparatnas or inferior gems.

6. Rdjanighantu (17th cent)) recommends the use of gems for the
prepitiation of planetary deities®, indicates Tantric influence, and treats of their
medicinal effects,

From the foregoing history of mineraiogical literature of the Hindus ex-
tending over 2,500 years, it would have been evident that there are two features
which characterise it :—

(1) that it is a record of continuous growth : Indian mineralogical litera-
ture does not present the case of an arrested development but has grown from
epoch to epoch, utilising and assimilating the new conditions* according to
the changes in the cultural environment of the country, and displaying novel
features according to the altered circumstancegof the times,

(2) that, like every other branch of Hindu culture, it has been built up
by the joint and cumulative effort of the people of the whole of India : Punjab,
Gujrat, Rajputana, Madhyadesa, Bengal, Maharastra and Daksinpatya, Each
quarter has contributed to the growth and development of Indian mineralogical
literature, according to its opportunities, by supplying either ‘great masters’
or commentators as the need arose, Thus among the heroes of Hindu medicine
and mineralogy, Charaka belongs to the Punjab, Susruta is claimed by Punjab
as well as Benares, Vagbhata belongs to Sindh (Western India), Vrinda to the
Deccan, Narahari Pandit is claimed by Kashmir, but belongs probably to Maha-
rastra, Chakrapani to Gauda (Bengal), Sarangadhara to Rajputana, Vispudeva
to Vijayanagara, Devadatta to Gujrat, Madanapila to Kanauj, Mathanasinbha to
Malwa, and Bhavamisra to some part of Madhyadesa (i.e. the U, P.).

' Prof. Yoges Chandra considers this to be the first mention of vaikrinta. Bunt the dis-
covery of Nigirjuna's Rasaratndlara has pointed to it some four or five centuries earlier.

* This Vyfidi has been mentioned in Garudapurina as specialist in detecting artificial
pearls.

* Bee the Hindi Edition (1883), p. 139-142, Puablished from Benares.

4 For the ® original ° features in the sneeessive works of the so-called commentators,
gee the account of Sanskrit medical treatises in Kavirija Birajicharana Gupta's Bengali
work, Vanaugadhidarpana (Auddy Co, Caleutta, 1908), pp. 80, 38, 34, 85, 36. In this the
aunthor has presented a learned treatment of the History of Hindu medieal literature, and
has discussed the questions of priority, interpolations, &e., by reference to original texts,
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SECTION 6,
General vemarks on Metallurgy' in Hindu life and thought.

We shall first mention all the references in Sukraniti bearing on the
subject of metals, whether (1) as indicating metallurgical, alchemical, medicinal
or artistic and commercial uses made of them by the ancient Hindus or (z)
as indicating their theoretical or scientific knowledge about the diverse pro-
perties of metals and their uses in society. A study of these references will
give us (1) an estimate of certain aspects of the material civilisation of the
Hindus, (2) an idea of the geographical influences in which portions of the
work might have been composed, and (3) incidentally enable us to determine
the age of certain parts by comparison with the other works on the subject, as
described in the preceding section,

It may be remarked here that the *distribution™ of the mines, metals,
stones and gems mentioned in Swukraniti covers practically a chapter of the
whole Economic Geology of Ancient and Medizeval India. The Himalayan
regions, Burma, Rijputana, the Deccan and the Indian ocean are the principal
localities from which the minerals were derived in those days., Some of these
regions have been identified, others not. [t would appear that commerecial in-
tercourse was sufficiently active in promoting the formation of all-India ‘markets,’
or rather “world-markets' for the valuables. [t is therefore very difficult to
give a ‘local’ character to the mining and allied topics referred to in
Sukranili,

Extent and Lmportance,

On this subject of mining® in ancient India, the Arthasistra of Kautilya
is a fuller and more definite docuraent than the work of Sukrachiryya. The
economic and financial condition of the Maurya times (4th —3rd cent. B.C)
is vividly mirrored forth in this treatise. * According to it, there were two
classes of mines, vz, (1) ocean-mines and (2) land-mines. * #* #® Tpe duty
of the Superintendent of ocean-mines was to look ~after the collection of
diamonds, and other precious stones, pearls, corals, &, * * * The Syperin-
tendent of land-mines had to perform the difficult work of prospecting and
discovering new mines on plains and mountain slopes. * * * Silyer ores are
those which have the colour of sankla and do not emit much foam and smoke,
Similarly, we find mentioned the properties of the ores of gold, bitumen, copper,
lead, tin, iron, &c. * @ * The Bralimana who has committed heinous offence
® % % may be condemned to the mines.”

‘The fables and fairy legends® in which gold, silver and precious stones
play an important part also tell their own tale. In the appendix to his

' Birdwood's Paris Universal Exhibition of 1878, pp. 20-69 (2nd Edition),

* See the paper on Some Glimpses of India in the age of Chandragupta by Mr. Narendra
Nath Law, M.A,, BL, in the Modern Review for April, 1911.

* See also Lalbehari Day's Folk Tales of Bengal (MaeMillan & Co.) and Shaikh Chillj's
Folk Tales of Hindusthan (Panini Office, Allahabad) for the stories, respectively, regarding
the origin of rabies, and of the Seven Goldsmiths,
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Indian Mythology® Mr. Fausboll remarks : “In all cases the greater part of
the Folk-Tales, both on the whole and in many separate characteristics, point
back to India® as the land of their birth., # # © Apd when the old Greek
authors Herodotus, Ktesias, Strabo and /Elian speak of gold-digging ants
@ # % jt is evident that these tales are only a reflection of the imaginative mind
of India. Some of the principal elements in the fables are gold, silver and
precious stones., @ @ @ [In India we read of serpents (naga, sarpa) in ant
hills full of gold (Panchatantra 1lI, s5,10), of golden hamsas (Panchatantra
I11, 6, Jataka Nr. 136), of the Naga who makes a present of jewels to the king
who saved its life (Jataka Nr. 386), of the princess who will only marry one
who has seen the golden city (Kathasarit Sagara V, z24), of the golden lotuses
(K. S. 8.V, 25), of Siva’s garden, of golden trees with branches of jewels
and flowers and with clusters of pearls (K. S. 5. 1X, 52), and so forth,

How does it happen that precious metals and minerals play so important
a part in India’s tales (and therefore also in those originating from there) ?
The simple reason is because India has always been richly endowed with the
same,

An early proof of this fact we gather from the records of the ancient
Greeks, Thus whilst Megasthenes relates that, whilst the land un its surface
bears all kinds of cultivated fruits, it has underneath numerous veins of all
sorts of metals, for it 1s in possession of much gold and silver, and not a little
copper and iron, yea, even tin and other metals which are used in the manufac-
ture of useful articles and ornaments, as well as implements of war. He
further says that Taprobane (Ceylon) produces more gold and more large
pearls than the continent of India, and people's raiment is interwoven with
gold and ornamented with gems.® @ @ # Another proof is the numbers of
mines still being worked in India, According to Constable’s Hand Atlas of India
there are about 59 gold mines, 14 silver mines, 34 diamond mines, besides 105
iron, 55 copper and 21 lead-mines. The great conquerors whose desire it was
to reach India also give evidence of this, # = @

Considering these things, can we wonder that we in India find a God of
Riches (Kuvera), a god for those riches that grow in the mountain and not
those that grow in the fields ?

Precious stones and metals have also left their indelible marks on the
Tamil classics of the Augustan age which, according to Mr, Aiyangar, should be
placed in the 2nd century A.D. Two celebrated classics, the Silappadhi-Karam
(epic of the Anklet) and Manimekhalai (Jewel-belt), which incidentally bring
before us a vivid picture of the political, religious, educational, economic
and social life of the early Cholas, derive their titles, dramatlis personc,
scenes and incidents from the morals and manners of people dealing
in gold, rubies and jewels.

—_— e e e —————e ——

! Luzac and Co., London, 1908, pp. 189-93.
3 Benfey’s Translation of Panchatantra.
3 See footnote on p. 192 of Indian Mythology,
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The author of the History of Indian Shipping quotes the following from
" A geologist’s contribution to the History of Ancient India™ by Prof, Ball in
the [ndian Antiguary for August 1884 : “Even in the Mosaic Period (1491-50
B.C.) precious stones which were to a great extent a speciality of India appear to
have been well known.” Prof, Ball also rejects the view held by Lassen, Heeren
and others that gold (and silver) was not indigenous to India but was imported
from abroad, ¢ g., Tibet, Burma, and Africa,

The following evidence given by Mookerji derived from Seal's The Chenical
Theories of the Ancient Hindus gives a bright picture of the economic mineralogy
of Hindu India: “ Broadly speaking, there were three great discoveries in applied
chemistry to which India owed her capture of the world-markets: (1) the pre-
paration of fast dyes for textile fabrics by the treatmeat of natural dyes like
manjistha with alum and other chemicals ; (2) the extraction of the principle of
indigotin from the indigo plant by a process, which, however crude, is essentially
an anticipation of modern chemical methods ; and (3) the tempering of steel
in a manner worthy of advanced metallurgy, a process to which the medizeval
world owed its Damascus Swords."

Oruaments.

According to authors of the Sukra cycle, as to all Hindu writers, the
Earth is full of wealth,® and Kuvera® is the deity presiding over it. They
appreciate Kuverali® or the possession of wealth more than many other
qualifications, thougl, of course, it is inferior to [éatd or over-lordship, ie,
sovereignty. They would therefore enjoy the good things of this world and
advise others to do it.

According to them ornaments constitute some of the important valuables?
of the state, and the ruler should appoint females to look after them., These are
some of the items among the gifts® of the king to his officers, and we are told
that the good servant® is satisfied with those that he receives and dees not
hanker after things not given. The love of ornaments among Sukra’s country-
men is also indicated by the frequent metaphorical” uses of the term in
Sukraniti. Thus “the ornament, the kingdom, strength, learning, or wealth
does not adorn a man so much as courtesy and gentleness, Speed in horses,
splendour in jewels, mercy in kings, blandishments in prostitutes, sweet voice in
singers, charity in rich men, prowess in soldiers, abundance of milk in cows,
restraint in ascetics, eloquence- in learned men, impartiality in councillors,
truthfulness in witnesses, devotion in servants, good counsels in ministers,
silence in fools, faithfulness in wives, are the proper ornaments,"”

Three uses of ornaments have been mentioned in the treatise :(—(1) as
valuables of the treasury and as marks of honour conferred on office-bearers,
as we have just noted, (2) as decorations for the person of females ;—* The
woman should put on clothes, ornaments, jewels given® by the father-in-law,

! Sukra 1, 549-350, 857-358. * Sukra 11, S46-848.
% Sukra I, 151, 160, 361-362 * Sukra II, 12,
3 Sukra IV, ili, 4-5. " Sukea 111, 201-202, 471-479,

4 Sukra I, 708-704. * Bukra IV, iv, 21-22,



( 80 )

mother-in-law, husband, parents, brothers, uncles and relatives ;" (3) for
adorning images of the rdjasika’ type. That ornaments are important items
in the material life of the people is likewise shown by the distinct recognition
of the social offence committed by those who use others' clothes, ornaments®
gold, &ec.

The following is taken from Rajendralal's Indo-Aryans :——* In the Nirukta
of Yaska and the grammar of Papini not only ernaments, but names of various
kinds of them are enumerated, and Manu defines the nature and duties of the caste
whose special vocation was to manufacture them, and the punishment meet for
fraudulent adulteration of gold. The old vocabulary of Amarasinha gives names
for crowns, crests, and tiaras for the head, of rings, flowers and bosses for the
ears ; cf necklaces of one to a hundred rows, and of various shapes and patterns ;
of armlets and bracelets ; of signet and other rings for the fingers ; of zones and
girdles for the waist of both men and women ; as also of ornaments of bells,
bands and chains for the legs and ankle.,” The sculptures of Bhuvaneswara and
the bas-reliefs of Sanchi and Amaravati exhibit specimens of a great variety of
ornaments which have been described with illustrations by Rijendralal,

The countrymen of Sukridcharyya are thus neither barbarous people
who do not understand the importance of valuable commodities and who have
not the asthetic sense to appreciate them as materials for decorative and
utilitarian arts. Nor are they the Utopians who set no store by precious
metals, but employ gold and silver for their vessels of baser use, We know
that the Utopia or ‘Nowhere’ of Sir Thomas More is peopled by men among
whom the wearing of gold is a reproach and where fetters of bondmen are
made out of it. " Gold and silver, whereof money is made they do so use
as none of them doth more esteem it than the very nature of the thing
deserveth., And then who doth not plainly see how far it is under iron:
as without the which man can no better live than without fire and water.
Whereas to gold and silver nature® hath given no use, that we may not well
lack : if that the folly of men had not set it in higher estimation for the rareness’
sake. * * * And these metals, if they should altogether at once be taken
from the Utopians no man there would think that he had lost the worth of one

farthing."

‘These are the teachings of the socialistic and the political reformer of
England in the 16th century, But the authors of the Sukra cycle are not
revolutionary idealists running away from the troubles and imperfections of
the existing state of things into an Ideal Republic of nowhere. They are sane
men dealing with the world as it is, and have to recken with the human passions
as they are, They therefore do not taboo wealth and enjoyments from their
scheme of life, but try to regulate them as [ar as necessary.

1 Snkra IV, iv, 163-164.

: gnkra 1V, v, 151-152.

* 8ee the chapter on “ joarneying or travelling abroad with diverse other matters
cunningly reasoned " in the Utopin of Bir Thomas More (English translation).
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Sulera on Mining and Metallurgy,

In this pursuit of wealth they do not seruple to disembowel the * unsunned "
treasures of the underground universe and search its entrails wide and deep.
It is because of this that we have the very old European tradition about the
‘ wealth of [nd’ in the gorgeous east which “with richest hand showers on her
kings barbaric pear] and gold.” Mining becomes thus one of the occupations of
the people, and the rulers have a right to its yield, Among other functions the
Sumanira® or Finance Minister of the state has to study the amount of revenue
realised through mines. This income from the mines is known to be [tara
or other than pdrthiva (i, terrestrial), according to the Public Finance of the
Sukra statesmen. * Duties, fines, royalties on mines,® prices and contibu-
tions, ete,, are known to constitute non-terrestrial income according to writers
and specialists.” The mention of mines® among the regions of Sulka or duty
which is the king's share from the buyer and the seller points also to the import-
ance of mining as an item that feeds the Income-schedule of the State Budget,
So we read: “The king should realise from minerals® at the following rates ; half
of gold, one-third of silver, one-fourth of copper, one-sixth of iron, tin and
lead, half of gems, half of alkalies ; after the expenses have been met." The
ruler is also advised to appoint miners® to their proper works and store by
minerals® carefully for emergency or other purposes.

Not only the miners, but goldsmiths, coppersmiths and other metal-workers
as well require patronage and " protection ™ of the State. * The king should
always keep in his kipgdom the tools and implemeunts of the metal-workers®
after inspecting them® and find occupation for *those who make lighter
machines, gunpowder, arrows, cannon-balls, and swords, and construct various
tools and implements, arms and weapons, bows and quivers, etc.; those who
prepare ornaments of gold, jewels, ete., builders of chariots, stone-carvers,
hlacksmll:hs-, and those who enamtl metals.”

I‘Ius enumeration of thf: industries connected with mﬂtallulg}; to be en-
couraged by the king involves also a good deal of legislation on the sub-
ject. Thus among the laws to be promulgated among the people one is that
“ falsehood must not be practised by 'mj,nne with regard to the standard of

e e —— - —_———— = ——eeeee,

— S

! Sukea IT, 210-212, ; y i L . '
2 Sukea I1, 671-672, The pdrthiva or terrestrial income acerues from the rights of

govereignty over lands, rivers, seas, lakes, tanks, wells, &e,

* Sukra IV, ii, 212-213.

4 Sukrea IV, ii, 283-285, Here [ beg leave to correet my translation on p, 148 of Vol
X1, Parts T and 11 of the Sacred Books of the Hindus Series. Vanga is tin and not
zine, The words for zine in Sukraniti are rangaka and josada. The reader is reqguested
to understand these three lines as translated in this section,

* Sukra 11, 404-405,

¢ Bukra IV, i, G0-03.

" Sakra 1V, iv, 85-87.

Sukra 11, 394-308,

11
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weights and measurements, currency, some kinds of metals! etc.” Soalso “the
man who adulterates® metals deserves double the punishment."” State inter-
vention in Industry cannot be one-sided. If it is the duty of the ruler to
maintain the artists and artisans and thus " protect” them with work and
wages, it is also his lookout to see that the people should be protected from
them. Hence guardianship of the state must be exercised against the dangers
of false and counterfeit coinage and the passing off of base metals for genuine
and high class commodities,

An account of the fabrication of imitation-jewellery in Hindu India has been
preserved in the dramatic literature of the 1st cent, B, C, In the Troy Cart of
Sudraka a question is raised about the identity of certain ornaments produced
ina court of justice, We quote the following from that play published in
Wilson's Hindu Theatre :*

Y Judge,— Do you know these ornaments ?

Mother.—Have I not said ? They may be different, though like, I cannot
say more ; they may be imitations made by some skilful artist.

Judge.—1t is true. Provost, examine them ; they may be different, though
like; the dexterity of the artists is no doubt very great, and they readily
fabricate imitations of ornaments they have once seen, in such a manner that
the difference shall scarcely be discernible,”

The examination of metals as to their genuineness and worth thus becomes
an important function of the state as well as people. The Sukra statesmen know
very well that metals®* may be made to acquire artificial character, and have men-
tioned the preparation of artificial gold® as an art or one of the sixty-four falis.
The testing® of minerals must therefore be an important branch of learning
and is referred to as a kald. And the wise men’ are those who know how to
determine their value by carefully examining them. One test is given in the
following lines : " If two pieces® of a metal—one pure and the other suspected

——————

2 Sukra IV, v, 660, So also Manu advises the king to cause a dishonest goldsmith to
be cut to pieces with razors, 1X, 202,
* Wilson's Hindu Theatre, I1, p, 835,

* Sukea IV, ii, 171-172. where we are fold that gems also have defects, but they are
+ patural,! This preparation of artificial metals, however, does not seem to be the trans-
mutation of * base " metals, e.q., copper or lead into gold or silver, but the manufacture
of imitation gold or silver, i.e., of substance having their lustre, or the laying of gold or
gilver deposits on copper and other metals. Prof. Yoges Chandra Ray proves this in
his Ratna-Pariksa by examining the extracts from Rasaratna-samuchchaya and Garuda-
purdna.

* Sukra 1V, iii, 178. This does not refer to the alchemical transmutation of base
metals into gold, but the manufacture of imitation gold.

® Sukra IV, iii, 180.

* Bukra IV, @i, 171-172,

* Sukra IV, ii, 178-179. Specialists would do well to examine the accuracy of this
test in a laboratory.
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as alloy—be successively passed through the same hole, and threads of equal
lengths be drawn out of them and weighed, and if the weights of both are equal,
then the metal' is unalloyed, otherwise not.”

We have already referred to some of the industries connected with metal-
work.® The use and manufacture of seals and emblems have been mentioned
in several places.* Thus, “one should put on the clothes, uniforms and
emblems granted by the king ;" * they should put down their seals over it at
the end of the writing ;" * the king should give to each cultivator the deed of
rent having his own mark (seal).” These and other manufactures are sug-
gested also in the enumeration of the kalds, e.g., (1) melting,* powdering,
incineration &c., of metals, (2) the knowledge of the mixtures of metals and
herbs or medicinal plants, (3) analysis and synthesis of metals, (4) preparation of
alloys, (5) alkalies and salts ; (6) cleansing, polishing, (7) dyeing of stone and
metal vessels, (8) making of ornaments, (9) enamelling, (10) preparation of
tools and implements, &c."

Metals thus occupy a very important place in several aspects of the
secular life of the people as described in Sukraniti, They have a religious
bearing also. For the "images of gods® are made of sands, pastes, paints,
enamels, earth, woods, stones and metals,” the strongest being those of metals,
This religious branch of the metal-craft carries with it a very severe res-
ponsibility, It compels the artist to be very particular about his workman-
ship and to study the canons of Hindu art, in order to conform to them as closely
as possible. For, though defects may be allowed in images of a temporary
character, e.g., those made by painting, drawing, or of sand, earth &e., and in the
natural images of gems and stones picked up in rills and hills, those which are
to be durable must be tested very minutely and must satisfly the condition of
good Art. Thus we are told that "one should consider the defects of propor-
tion in images of stones® and metals only.” If the sculptor bungle with the
work entrusted to him aud do not construct the image according to the
prescribed measurements of the limbs, his wealth and life would bejeopardised
and his misery” will daily increase.

Metals and stones in minor arls.

We thus see that, besides the important part played in commercial, social,
religious, and literary lives of the people of India, the metals and gems have had
their influence on Indian art also, Architecture as well as sculpture of Hindu-
sthan bear abundant testimony to the treatment of dkdius and rafnas by artists,

! See also the rule laid down.in Swkraniti about the relation between weight and
volume. IV, ii, 177.

2 Notice also the references to the manufacturers of badges, sceptres, bridges, coins,
&e,, Sukrea IT, 853-855 ; I, 722,

3 Sukra IT, 490-491 ; 11, 730-740 ; 1V, ii, 247.

* Sukra IV, ili, 145-150, 187-168, 179-193.

* Sukra IV, iv, 147-151.

* Sukra 1V, iv, 305-300.

' Bukra IV, iv, 167-159,
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In their historical works Fergusson, Raijendralal, Havell, Vincent Smith, and
Manomohan Ganguly have sufficiently noted the manipulation of metals and
gems in Hindu art. The tenth chapter of Vincent Smith's work, that on
Hindu minor arts, deals, among other things, with the f{.-ullu:-wlug topics relevant to
the points discussed here : (1) coinage, (2) gems, seals and jade, (3) jewellery,
(4) reliquaries and gold images, (5) silver paterse and bowls, (6) copper-vessels.

The use of metals for the fabrication of domestic vessels in Hindu India
is thus described by Dr. Rajendralal in the paper on Furnilure, Domestic Utensils
etc.; in Indo-Aryans, Vol, 1:—" The Rig-Veda alludes to golden cups; The
Sutras and tlie Mahabharata frequently refer to vessels of other than gold and
clay,: Tvashta, the Vulecan of the Hindu pantheon, was the most -::elebra'll:l.’:_
artificer of metallic arms, but the Ribhus greatly excelled him in the formation
of sacrificial vessels of wood and metal.

In a mediaeval work, the Kdlikd Purdya, plates made of gold, are described
to remove excesses of the three humours, and pr omote the strength of wvision;
those ' of silver favourable to vision and inimical to bile, but calculated to
increase’ the secretion of wind and phlegm ; those of bronze, agrecable and
intellectual, but favourable to undue cxcitement of blood and bile; those of
brass, wind-generating, irritating, hot, and heat-and-phlegm- de-stro}'mg, those
6f magnetic iron, most beneficial in overcoming anasarea, jaundice and anzmia.
The Yuktikalpataru recommends that drinking cups for royal personages
should be made of gold, silver, crystal or glass.” ' gl

The Periplus describes Muziris, a port on the Arabian coast, whence
Romans used to carry pearl, ivory, diamonds, rubies, topazes, stibium, coral,
flint, glass, brass, arsenic and lead. Mr. Aiyangar in his Awncient India quotes
the Tamil classic Ahand-ntiru to prove the flourishing condition of * Musiri to
which come the well-rigged ships of the Yavanas,"

SECTION 7.

The Doclrine 0,.?; Seven Metals,!

Sukranili mentions seven metals vz, suvarna (gold), rajata (silver), tamra
(copper), vanga (tin), sisa (lead), rangaka (zinc) and loha (iron) under the name
ol dhdtus ; and two alloys under the name of sankaras, viz,, kAmsya 1.e, bronze
or bell-mLtai (which is made of vanga and tamra) and pittala or brass (which is
made of tamra and ranga).

The names, number, and classes of metals as given in Sulkranifi are not,
however, the same as in other works on the subject in Sanskrit literature. The

! Sukra 1V, ii, 171-176. The reader is requested to note the following changes in my
translation of Sukraniti: He may read bell-metal for bronze on page 144, and should under-
stand zine wherever there is tin and tin wherever there is zine. The word vanga is
generally a term for tin, But in Dhditukriga of the 16th century ranga is also used to denote
tin. See sloka 12 in Dr, Ray's edition of Sanskrit Text, That is perhaps the only use, So I
take ranga as the term for zine (and not tin, as in the Translalin}u}. See. Prof. Yoges
Chandra’s Ratnapariksd, :
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chemico-medical treatises that treat specially of the minerals are wvery diverse
in the matter of enumeration, classification and synounyms, Each represents in
fact to a certain extent the cultural characteristics of the place or epoch in which
it was composed.

The word rangaka® which has been taken here as a synonym for zinc has
been used only thrice.®* Another word has also been used as a synonym for
rdngaka or zinc. This is jasadd.® DBut the terms rangaka and jasada are not
to be met with in older literature, nor is even the substance which is denoted
by these terms mentioned there as one of the metals, '

Vedic Period,

In Vedic literature we meet with six or perhaps seven metals : (1) Gold?
called by the names of Candra, JatarGipa, Suvarna, Harita, and Hiranya, (2)
Silver called Rajata,® (3) Copper called Loha,® (4) Tin called trapu” (5) Iron®
called Ayas, krisnayasa, syama, (6) Lead called Sisa® Perhaps bronze is also
suggested.

According to Messrs. Macdonell and Keith, the exact metal denot-
ed by the word ayas when used by itself, as always in the Rigveda, is
uncertain.  As favouring the sense of bronze rather than that of iron may be
cited the fact that Agni is called ayo-damstra, (with the teeth of ayas) with
reference to the colour of his flames, and that the car-seat of Mitra and Varuna
is called ayasthuna (with pillars of ayas) at the setting of the sun. Moreover,
in the Vajasaneyi Samhita ayas is enumerated in a list of six metals: gold
(hirapya), ayas, syAma, loha, lead (sisa), tin (trapu). Here syama (swarthy) and
loha (red) must mean iron and copper, respectively ; ayas would therefore seem to
mean bronze, In many passages in the Atharvaveda and other books the ayas
is divided into two species—the syama (iron) and lohita (copper or bronze). In
the Satapatha-Brahmana a distinction is drawn between ayas and lohayasa
which may either be a distinction between iron and copper or between copper
and bronze. In one passage of the Atharvaveda'? the sense of iron seems certain.
Possibly, too, the arrow of the Rigveda which had a tip of ayas was pointed with
iron, Copper, however, is conceivable, and bronze quite likely. The Satapatha-
Brahmana states that if " well-melted " itis like gold, referring evidently to
bronze,

—me R e —m — i

' For the antiquity of the word and its history see Swsrutu, Madanapila and
Dhdtulkriyi referred to subsequently.

* Sukra IV, ii, 173-175, 176, 183, 144,

' Bukra IV, v, 640-048, 658-659,

* Max Miiller and Keith's Vedic Index Vol, 1, 254, 281, 31; 11, 459, 498, 504, 505,

* Pedic Index Vol. II, 197.

* Vedic Index Vol, I, 315 11, 234,

" Vedic Index I, 81, 326,

* Vedic Index 1, 81, 32, 151.

* Vedie Index 1, 31, 452,

1y, 28, 1, see Vol. I, p. 272 Harvard Oriental Series,
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The following is taken from Dr. Ray's History of Hindu Chemistry :'
“In Vedic literature iron proper seems to be designated £rsndyas or the black
metal,® and copper by lohiliyasa or the red metal.

Besides gold and silver, several other metals, e.g., iron, lead and tin are
mentioned in the white Yajurveda XVIII, 13. In the Chhandogya Upanigad
IV, 17, 7, we also read “ As one biads gold by means of lavana (borax), and
silver by means of gold, and tin by means of silver, and lead by means of tin,
and iron by means of lead, and wood by means of iron, and also by means of
leather." .

At least three metals are mentioned in Atharvaveda,® used for amulets to
be put on against demons, for long life or for safety. These are gold, lead
and iron.

Vedic literature thus testifies to the antiquity of Hindu metallurgy and to
the varieties of nomenclature used in designating the metals.

Charalca-Susruia,

The Charaka mentions suvarpa and five Johds or metals, but does not
name any,* Kaviraja Avinas Chandra Kaviratna calls them silver, copper,
lead, tin and iron, It is to be noted that the word dld/u does not occur here, and
that ford® is a generic name for metals, almost like ayas in Vedic literature.

The Susruta® mentions six metals under the heading of frapu (tin) order
among the 37 classes of drugs enumerated in Chapter XXXVIII of Sutra-
sthana. These are trapu (tin), sisa (lead) tamra (copper), rajata (silver), krisna-
loha (iron), and suvarpa. But in Chapter LXIV, while treating of the Lavanas,
Susruta mentions 75 metals? and describes their properties, The additional
one is kamsya or bell-metal, A new name is also introduced. This is ranga,
perhaps a synonym or mispriut for panga, which is trapu or tin. But if ranga
be the correct reading, we have here the authority for the use of the term in
the same sense of tin in Madanapila-nighantu and Dhdatukriyd, works of the
fourteenth and sixteenth century respectively.

The doctrine of six melals continued,

At least five metals are referred to in Mahgbhgrata,® wviz, gold, silver,
copper, iron and Kdmsya, Amarakoga, a work not later than the 6th century

! Yol. I, first edition, p. 83,

* Book I, 18, 35 ; Book V, 28,

* The Susruta also differentiates iron by the term Krignaloha (black metal), though
copper is known by its proper name imira,

! Bee the Sanskrit text edited by the Kavirajas Devendranath Sen and Upendranath
Sen (1897), p. 7. z

* In the section on the Docirine of Nine Gems, the two pairs of convertible terma
(1) Dhitu and loba, and (2) Ratna and mani have been treated historically.

* See p. 181 of the Bengali translation of Sugrula Samhbild by Kavirajas Devendranath
Sen and Upendranath Sen (1000).

! See the Bengali translation, p. 008,

* Prof, Yoges Chandra Ray's Ratnapariksd (1904), p. 1564,
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A.D., mentions gold, silver, copper, kimsya, pittala (brass), iron, tin, mercury
and sauviranjana (stibnite), Pittala or brass is thus at least as old as the sixth
century. It is also mentioned by Varihamihira of the same age. The use
of mercury as a drug is also at least as old as Variahamibira,

The Rasdrnava' of Nigirjuna (8th cent.) mentions six /ohas or metals :
suvarna, rajata, timra, fiksna (iron), vanga (tin) and bhujangama (lead). Here
we get tikspa and bhujangama, two new names for substances used since
Vedic times.

The Rasaratndkara of the same author gives new names to the metals,
Thus silver is s#d and #ira, copper is sulva, lead is ndiga.

The Rasahridaya,® a work of the eleventh century, uses ndga for lead,
tiksna for iron, and gives three classes of metals: (1) noble, e.g., gold, and silver,
(2) essential or substantial, e.g., copper, brass (ara), #ikspa and kanta (varieties
of iron), and (3) those which emit feetid odours, e.g, lead and tin,

The Rasapraldsasudhdkara of the thirteenth century gives the name /tira
for silver. The Rasakalpa of the same age mentions six Jokas or metals, ¢.g,
hema (gold), rupya (silver), arka (copper), vanga (tin), ahi® (lead) and lauha
(iron)., Varta and others are also mentioned as alloys.

The 144l cenfury.

The Rasaralna-samuchchaya of the fourteenth century, which quotes
passages verbalim from Rasdrpava and other authorities, begins its Fifth
Book that on Jfohas or metals with the following words: * The sudd/ia or pure
metals are kanaka (gold), rajata (silver) and loha (iron), The Puti lohas (those
emitting feetid odour) are two, v4z. : niga (lead) and vanga (tin)., The misra
or alloys are three in number, vis. pittala (brass), kimsya (bell-metal), and
varta. The Loka metal is loha ov iron, and often conveys different meanings:'
Here we have five metals divided into two classes, and the 3 alloys regarded
as forming a class by themselves, This enumeration, nomenclature and classi-
fication of metals may be compared with those in Sukranits, thus :-—

(1) Loha is the generic name for metal in R. R, S, whereas dhd/u is the
word for it in Sukra.

(2) Sukra includes rangaka, a new metal among the pure metals and thus
gives the number seven, whereas according to R, R, S. the number is only
five, but six later.

(3) The alloys are two in Sakraniti, but three in R. R, S,, including
varialoha ' which is produced from kamsya, copper, pittala, iron and lead and
is thus an alloy of five matals,’'

The Rasaratna-samuchchaya often uses ayas for iron, and mentions fiksna
and kdnla as two of its three species. In Book X, 70, it refers to the six

! E&eg:mskrih Text edited by Dr. Ray, Vol, T1, 83, 90,
* Bea Sanskrit Text edited by Dir. Hay, also Hindu Chemistry, Vol 11, p. 11
* Bee Dr, Ray's edition of the Sanskrit texts in Hindu Chemistry, Vol 11,
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metals, but mentions only two alloys like Sukraniti, Trapu is the word used
here for vanga or tin,

The Sdrangadhara® of the same age recognises seven metals, though it
does not mention zine, but later names nine metals including two alloys, brass
and bell-metal, after the nine planets. ;

The fourth chapter named Swvarnavarga of Madanapdla-nighantu,
another work of the 14th century, however, mentions suvarna, rupya, tamra,
kamsya, pittala, ranga or vanga, jasada (zinc), sisa, loha (iron), sulphur,
mercury, gems, etc. It gives the synonyms of these metals also, and treats
of their properties, It is to be noted that ranga, vanga and trapu are used as
synonyms to indicate tin ; and jasada is described as being ‘ ranga-sadiisa’ i,

like ranga or vanga,

Madanapila and Sukra thus agree in almost all particulars. Both mention
the same nine metals, Madanapala does not classify them, and enumerates
some more, ¢.g, sulphur, mercury, abbra, etc., while Swkraniti regards the
alloys, brass and bell-metal as forming a category distinet from the unalloyed
seven, The only real difference is that Sukra takes rangaka as something
different from zanga (which has been always known to be tin). From the
composition that he gives of pittala (alloy of copper and rangaka) we find no
difficulty in identifying his »amge with zinc. Sukranifi requires to be noted
on another point also. This is about the use of the term jasada, which has
been given in Madanapala to designate zine. The jasada and rangaka of
Sukraniti are thus synonyms denoting the same substance—zine.

Though it is not rational to argue anything from mere non-mention we
may . tentatively conclude, subject to the fallacy of argumentiin ex silentio, that
the portions of Sukraniti dealing with metals must be attributed to people
living about or after 1374, the year of the composition of Madanapala-nighantu,
but not earlier.’

Subsequent nolions.

The same seven metaks including zine are mentioned in l)hmuratnamﬁfﬁ,
also, another work of the same epoch which gives Kharpara the name of
jasada ; and in the Dhatukriya of the 16th century which gives the synonyms
of all the metals. In this last work zinc, is called jasatwa, jasa-dayaka, rupya-
bhrata (brother to silver), charmaka, kharpara, rasaka; * and the two alloys
mentioned in Sukraniti are also enumerated. The tradition of the seven

1 See Hindu Chemistry, Vol. 11, LXX.

* See Text edited by Pandit Jivinanda Vidyisagara (1875), pp. 50-52.

s 1t wonld be interesting to observe that in Europe also the Doetrine of seven metals
held its sway for long. It wassupposed that there was a mystic connexion between the
planets and the metals. Thus gold, the prince of metals, was the favourite of Sun, the
lopd of the firmament, liguid mercury was the favourite of the planet Mercury, the
changefnl deity ; and so on. This idea of the connexion between planets and Hnugi of
this world will be treated of in the section on the Doctrine of Nive Gems,

+¢ Rasaka and KEharpara are the names generally applied to the mineral calamine,’

Dr Ray.
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metals is continued in the Bhavaprakasa of the 16th century which deseribes
tin by the name of ranga and zine by jasada. But Rdjanighantu of the 17th
century does not mention zine, though it enumerates the two alloys and seven
metals, Ksudrasuvarpa is mentioned in the place of zine,

Whether the authors have reckoned only six leftas or seven (as since
14th century downwards), the principle has been to count the pure or unalloyed
metals only, Later, the doctrine of seven pure metals is replaced by that of
eight and nine metals, without reference to their character as pure or alloys,
Thus Dr, Ramadasa Sen quotes a Faidyaka text which regards gold, silver,
copper, iron, Kusya (zinc), mercury, ranga (tin) and lead as the eight principal
dhdtus. Another version of the tradition of eight metals is supplied by
Ddnasagara which gives gold, silver, kdmsya (the alloy bell-metal), copper,
lead, ranga (tin), iron and raita (brass).

The Sukhabodha considers nine metals to be chief, e.g,, gold, silver, ara
(brass), naga (lead), copper, ranga (tin), tikspa (species of iron, steel), kamsya
(bell-metal) and kanta lauha (species of iron). This list does not give zing,
mentions iron twice, and includes the two alloys which are known to the author
as such, according to Dr. Sen,!

It is to be noted, moreover, that in the extracts from Bhavaprakiasa and
other works just quoted, the word ranga is used not for zinc (as, in Sukranili,
a synonym for jasada), but for vanga, trapu or tin (as in Susruta, Madanapala,
and Dhatukriya).

Another fact should draw our attention. In the whole literature on the
subject from the earliest times, mercury has not been mentioned in any list of
metals, except in the above quotation from vaidyaka ; though its use asa
medicinal drug has been known since at least the epoch of Sdrangadhara-San-
graha (14th century), * according to Dr, Dutt, but according to Dr, Ray,
since at least the age of Varahamihira® (6th century), who mentions * iron and
mercury among the aphrodisiacs and tonics' in Brikat Sambhita,

Explanarion of the number Seven,

The foregoing account will have shown that the ‘Doctrine of Seven Metals'
represents only certain stages in the story of metals in Indian literature,
Allowing for the fallacy of argumentum ex sifentio, we have placed it in the
epoch between the 14th and 17th century, For an explanation or *philoso-
phy * of this doctrine we may hazard a hypothesis. Perhaps it is to be sought

! Spe Ramadasa Sen's Ratna-rahasya, a Bengali work already referred to.

* ¢« The oldest work containing a detailed account of the caleination or preparation
of the different metals (such as gold, silver, iron, mereury, copper, tin and lead) is, 1
believe, a conelse treatise on medicinal preparations by Sirangadhara,’—Dre, Dutt's Preface
to his Materie Medica of the Hindus. Dr. Dutt believes that mercury was just coming
into use in Chakrapinl's time (11th century),

' Hindu Chemigtry, Vol. I, xlvii. First Editlon. *The Rasiraava of Nagarjuha (8th
century) is, as the name implies, the *sea of mereury ' and extols the virtues of mereury
and its various preparations.” The discovery of this work by Dr. Ray also falsifies the
notion of Dr. Dutt and testifies to the autiquity of the internal use of mercury,

12




( 90 )

in the Theory of Mystic Numbers like three, seven, nine, ete., which has had
its day in both eastern and western thought. So far as seven i3 concerned,
in India we have the seven Rishis, the seven mouths or tongues of Fire, the
seven Kwulaparavatas or mountains, the seven rivers, the seven planets or
grahas, the seven heavens, the seven seas (salt, curd, milk, etc)), the con-
stellation of seven stars called saptarsimandala, the seven immortals (chirajivi-
nah) ete. The tradition of seven being the number of principal metals may have
had its origin in the same tendency of people to tabulate important facts and
things of the world according to one or other of the numeral orders. Or,
originally, the doctrine may have had nothing te do with mystic numbers—
it may have been the result of a simple observation of mineralogical facts,

The arguments of Dr. Ray to prove the indigenous corigin of Indian
alchemy incidentally throw important light on the doctrine of seven metals
both in the east and the west, and demonstrate the absence of any mystic
connexion between planets and metals in Hindu thought, ‘One of the most
favourite doctrines of the neo-Platonists was that the metals were engendered
in the womb of the earth under the influence of the planets. According to
Olympiodorus (5th century A.D.) lead is begotten by Saturn, electrum by
Jupiter, iron by Mars, copper by Venus, tin by Hermes, gold by the Sun and
silver by the Moon. #* #%* Varihamihira’s Brihat Samhitd, if anything, is a
repertory of astrological notions, In vain do we look even there for any chance
and solitary reference, The alchemical literature of India is equally silent about
it, “©* Theold Greek writers repeatedly refer to the mystic relationship
between the seven planets and the seven metals, ## # “The Arabs who adapted
many of the Greek doctrines of alchemy also represented the seven metals by
the seven planets. # # DBut in Sanskrit literature we find invariably six metals.
It is only in the Sarangadhara and other later works that we find seven
metals ; # % but this author adds two more to the list and guietly lays down
that there are nine metals, which derive their names from the nine planets,?
* * Rajputana had been overrun and occupied for a brief period by the Musal-
man conquerors shortly before the time of Sarangadhara, and it is reasonable
to suppose that he had gleaned some astrological notions from that quarter.’®

Finally, it may be observed that while in India the doctrine of nine
gems was influenced by that of nine planets, the doctrine of seven metals
was influenced, if at all, by that of seven planets.

SEcTIoN 8.
The Economic Mincralogy of Sulrdchdryya's India.
(¢) The Pure Metals.

References to gold as to other minerals in Sukraniti are commercial,
financial and industrial. The statesmen of the Sukra cycle are concerned

1 -Sea the discussion in the section on the Doctrine of :\-’inc (lems.
2 Dr. Ray's Hindu Chemistry Vol. 1T, lxxxvi—xe.
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with them principally as marketable commodities and possessing some ‘value,’
Identification of these metals, examination of their genuineness, and determi-
nation of their ' price ' in terms of money are the chief topics dealt with by
Sukracharyya. A study of these references will thus be a main source of
our knowledge of the commercial geography and economic history of India in
ancient times, and incidentally of mining," minting, metallurgy and other
industries,

It is not safe, however, to infer anything as to the locale of Subraniti
from the references to mines and metals, as (i) they are more or less of a vague
character and (ii) the mineral products are very mobile and easily transportable,
commanding what is known as the * world-market,” Perhaps the definite refer-
ences to the rates of royalty, remuneration and prices apply to the ideas
eenerally prevalent rather than to those of any one mineralogical zone, eg,
Rajputana, Deccan, &c.

i. Gold.?

The lustre and brilliancy of gold are well-known to the Sukra authors,
Gold,* according to them, is the best metal, Its appreciation as an ornament
used in decorating the person of human beings is referred to, The making of
ornaments with gold is a kald.*

Testing,

‘There are two methods by which gold can be identified, The first me-
thod consists in differentiating it from other metals.®* The test is given in the
rule that * gold of the same weight as other metals is small in volume, Others
are bulky.” The density of gold being high, there will necessarily be great
weight in small bulk. Thus, though the gold coin mwhur and silver rupee
have the same weight, the mohur is smaller in size than the rupee. The
csecond method consists in differentiating pure gold from imitation gold or an
alloy or some other metal. The test as described previously is conducted in
the following way : “ If two pieces of a metal,® one pure and the other sus-
pected as alloy, be successively passed through the same hole, and threads of
equal lengths be drawn out of them and weighed, and if the weights of both
are equal, then the metal is unalloyed, otherwise not.” Thus, as Prof,
Yoges Chandra Ray says, if the weight of, say, copper wire be 8, that of gold
wire of the same length (drawn through the same hole and hence having the
5amg wu:lth‘_i would be g Or take copper and gold of the same weight, and

I For an a.ﬂl:ﬂl‘l!‘.lt of mines and minerals in Modern India, see the Indian Empire in
the Imperial Gazetteer of [ndia Series, Deseripbive and Economie Yolnmes (I and IIT).

* Principal Burns in his monograph on Gold and Silver work in the Bombay Presidency
{1904) has dealt with the subject a bit historieally. CI. also * Paris Universal Exhibition,
1878 : Handbook to the Indian Court,” by Sir George Birdwood, pp. 58-61, second edition.

* Sukra IV, 1i, 173-175,

* Bukra 1V, iii, 179.

¢ Sukra IV, ii, 177.

¢ Sukra LV, ii, 178-179.
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draw two wires through the same hole ; then if the length of gold wire be 8,

that of the copper wire would be 19. Both these tests of Sukracharyya are
thus dependent on the theory of Specific Gravity.

‘T'he use of gold in art for decorative or utilitarian purposes necessarily
introduces difficulties in the matter of testing the genuineness or otherwise
of the material worked upon, The following are the rules for the guidance of
people : (1) when one hundred palas of gold! is taken and melted, it is pure if
it still remains one hundred palas, and does not become less. (2) In articles
of the best workmanship gold® is lost by a two-hundredth part of itself,
(while silver by a hundredth part) ; and if soldered by using good material, the
weight is increased by a sixteenth part. Having examined the soldering and
the workmanship, the increase or decrease should be determined,

The Sukra statesmen are of course specially interested in the ability to
distinguish the values of gems and metals and differentiate the genuine from
counterfeit coins or imitation from pure metals. And the testing of the
worth of gold was certainly a very common phenomenon in Sukra’s times,
as it still is. For the examination of the genuineness of precious metals
supplied an analogy with the examination of the character of officers and
servants, Thus we read : " Just as gold® is tested by experts by having
reference to the lightness or heaviness of weight, colour, sound, €tc,, so also
one should examine servants or officers by reference to their work, companion-
ship, merits, habits, family relations, &e.”

As Wealth and as Money,

Several references in Sukraniti point to gold and silver, specially the
former being the ‘measure’ or ‘standard’ of value, Its functions as the
¢ medium of exchange’ is also frequently indicated. Thus ameng the things to
be studied by the king for four muhurias’ before meals we find gold®* men-
tioned along with grains, clothes, jewels, &c. Gold is here to be taken either
as a valuable commodity (Bullion)ie, a form of ‘wealth’ hoarded in the
treasury like grains in the granary, or as coins that have come into the treasury
in the process of circulation as ‘money ’ e, medium of exchange,

The same may be said of the reference to gold in the rule that advises
the king to appoint separate officers to look after elephants, horses, chariots,
infantry, cattle, gold,® jewels, silver, clothes, &c. It is not difficult to appreciate
the importance of having separate officers for gold, jewels and silver, But per-
haps there is to be only one officer for all these valuables, whether as bullion or
as money, as distinguished from other officers appointed for horses, chariots, &,

1 Sukra 1V, v, 8435, One pala is 8 tolas. One silver pala is therefore Rs, 8,
» Sukra 1V, v, 048-052,

» gnkra 11, 106-109.

4 1 Muhurta=48 minutes,

v Sukra I, 561-562.

* Sukra 11, 237-238.
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That there is to be one officer for these precious metals and stones is clearly
indicated in the following lings which describe the qualification of the people
in charge of the department: *That man is to be in charge of jewels, gold,
silver, and coins who can distinguish their values by their weight, shape,
lustre, colour and resemblances.”  The mudrds' or coins may be taken
separately as an independent item or as a compound with svarie and rajata,
in which case the idea of gold and silver money or currency is unmistakably
suggested.

The use of gold in both the functions of money as the standard of
value as well as the medium of exchange is also referred to in the following
lines *

(1) Houses®* are meant for gold, jewels, silver, sigskas® or coins etc, and
other purposes on which expenditure is technically called dhogya,

(2) ** Dravya? (lit, goods) is silver, gold, and copper eoined for commercial
purposes,” The term ‘Dravya® may be taken to be the equivalent of what
is technically called * Money,’

(3) “ Silver, gold and other booty® belong to him who wins them, The
ruler should satisfly the troops by giving them those things with pleasure,
according to the labour undergone.

Uses of Gold,

Besides the mention of gold as ornaments, valuables and coins, we
meet with its use for various other purposes. Thus among the ten requisites
in the administration of justice® there is the mention of gold which is intended
to be the material by which the witnesses are to swear oaths, There is here
a religious significance pertaining to the noblest of all metals, Gold is alse
one of the metals used in the preparation of badges,” sceptres, &ec. The
king should mark those who have been his employees by the proper insignia
of office placed on stecl, copper, bell-metal or bronze, silver, gold and jewels,
Again, two men bearing gold sceptres® are to be on one side to communicate
the presence and salutation of persons to the king,

Then there is the reference to its use in sculpture. Thus just as there
are special stones® appropriate to each Yuga to be used as materials for the
images of gods, so we have the rule that Images are to be of gold, silver,
copper, and bell-metal or bronze in the satya, tretd, dwapara, and kali ages

_—

1 Sulea 11, 508-204,
* Sukra 1T, 692-3,

* Sukea IV, ii, 205. Nigka has a technical meaning, It is the value of gold weighing
4 magis, or 82 ratia.

4 Sukra 11, 712-73. Cf, Jayaswal in the Modern Review for November, 1913,

¢ Sokra 1V, vii, 749-750.

* Sukra IV, v, 72-78, 79,

' Sukra IT, 853-855.

* Sukra I, 722.

* Snkra 1V, iv, 310-311, 314.
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respectively. The order of metals as given here is certainly according to
its depreciation in value and people’s estimation,

The State iy relation to Gold,

Certain socio-economic and socio-political laws or regulations with regard
to gold are to be noticed. First, without the permission of the king the follow-
ing things are not to be done by subjects, e.g. gambling, use of arms, sales and
purchases of gold,' silver, jewels, poisons &c, ‘Trade in precious metals and
stones cannot thus be carried on without a license. Here is another instance
of Sukracharyya’s advocacy of State Intervention in Industry, Socondly, as
we noticed before, those who prepare ornaments of gold,® jewels, &c., are men-
tioned among the artists and artisans who should be maintained by the
state, Thirdly, the rate of royalty upon gold® mining is declared to be one-
half of the produce after the expenses have been met.

Fourthly, those who use others’ dress, ornaments and gold are guilty
of offences called chhalas® against the moral sense or social ctiquette of the
community, -

Fifthly, those who deal in gold,® grains, and liquids collectively will have
earnings according to the amount of their share greater, equal or less, Here
is a reference to the joint-stock system or collective organisation in connexion
with commercial enterprises, and the rule applies to the dividend of share-
holders, The same rule applies not only to commerce and trade as given
here, but also to joint-stock industries and handierafts, Thus ' the gold-
smiths should get remuneration according to the labour undergone by each

in cases where they combine® to perform a work of art.”
l.astly, we have an idea of the rate of remuneration at which the artists

are to be paid who work in gold, e.g., for the manufacture of ornaments, seals,
emblems, badges, images, sceptres’ coins, &c. Thus we are told that the
goldsmith's® wages is to be one-thirtieth the value worked upon if workman-
ship be excellent, one-sixtieth if mediccre, and halfl of that if of inferior order,
Wages is to be half of that in the case of kalaka (bracelet), aud in the case
of mere melting, half of that, And we have noticed previously the tests by which
people are to be protected from metal-workers’ fraud.” There is at least one
reference to the character of goldsmiths., Thus it is said that * goldsmiths!'®
are the fathers of thieves,” Of course, a/!/ metal-workers are meant,

Exchange-Value,

Last but not least in importance are the references in Sukranifi to the
comparative values and " prices” of the metals, s¢, their values in terms of

L Sukrea I, GOZ-608. ¢ Sukra IV, v, 614-G15,
* Sukra 11, 397-398. ® Sukra IV, v, G03-604.
3 Sukra 1V, ii, 283-235. _ * Sukra I, 722,

1 Sukra IV, v, 151-152. ¢ Sukra IV, v, 653-6355,

* See the reference to the amounts of material that are lost or increased in workman-
ghip. IV, v, 645-652.
w Snkra 1V, iv, 88,
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““money,” and their *exchange-value” not only with regard to themselves, but
also with regard to other commodities. The distinction between wealth (Dhana)
and money (Drauvya) is certainly known to the statesmen of the Sukra cycle, We
have noticed above the recognition of the distinction between bullion and coin
in Swkraniti, The 'unit’ of currency and monetary measurement as well as
prices and other allied subjects will be discussed in the chapters on the Dala of
Ancient Indian Economics and Public Finance.

It may be noticed here that both gold and silver seem to be mediums
of exchange and * legal tender " in Sukraniti, Prices are mentioned sometimes
in terms of gold, often in terms of silver, *Eight rafis make one mdsa, ten
mdsds make one suvarna.' Five times that swvarpa make eighty silver
karsakas,” The Suvarpa and Karsaka are gold and silver coins respect-
ively, and one Suvarpa is equivalent to sixteen Karsakas. The same ratio®
is also noted by Sukra in determining the comparative value of gold and
silver as bullion or ingot, Thus “the wvalue of gold® is sixteen times that of
silver."

The face-value and metallic value of the gold coin were the same in the
medizeval Chela Empire (S8co--1200 A.D1))) The statement in Swukranifi can
be well illustrated by the following extract from Aiyangar's Ancien! India :
“The unit of currency was the gold Kdasu (28 grains Troy). This coin appears
to have passed for its metallic value, because the great Rajaraja got all
gifts to the temple carefully weighed and appraised. All gold ornaments among
these are entered with their weights alone, but no value is given, while jewels
set with briiliants, etc., are entered with their weights and their value in Kdsu,
We can safely infer that the Kdsu passed for its weight in gold, although its
value in grain and cattle might vary.”

In 1883, i.e., about thirty years ago, Dr. Rdmadasa Sen noticed the ratio of
gold to silver to be 1 to z0. To-day it is about 1 to z4. There has thus been
a great decline in the value of silver as money, t.e., a falling oft in the purchasing
power of silver coins since the days of Sukracharyya. It would be an
interesting study in Indian Economic and Financial History to find out the
epoch or epochs when the ratio given by Sukracharyya held good, That would
go a great way in fixing the age of the portions of Sukraniti referring to the
currency.*

e

1 Sukra 1V, ii, 138-130.

* 1t would thus be evident that both nominal or * face '’ value and intrinsie or “ peal ”
value of the colns are the same, There Is no law artificially regulating the price of the
coins and the preeious metals. The market value of the metals (as indicated by the relation
between gold and silver as bullion) was malntained in the currency.

8 Sukra IV, ii, 181.

4 Thig will be dealt with in a subsequent chapter. Statistics given in Brihat Sawmhitd
{(0th cent.), Yuktikalpataru (Lith eent.), and Ayeen Akbari (16th cent.), would supply valu-
able materials for a history of Indian Prices. The Bengali work of the 17th century, the
Kavi-Kankana-Chandi, and Seir Mutaguherin of the 18th century are also important docus

ments of socio-economic history.



¢ d98)

According to Dhatukriya, a Tantric work of the 16th century, Mahideva
enumerates to’jPirvati the following places as sources of gold and auriferous
ores: [Péavakadri (?), seaside countries, Sindbu, Kamaripa, &e,

i, Silver.

Like the sun and the moon, gold and silver have been mentioned in
Sukraniti almost as twins. References to the twe metals have been made
together both explicitly as well as implicitly. Thus our information about silver
is nearly the same as about gold, whether as regards (1) examivation as to
genuineness, or identification, (2) the uses as money ie, standard of value and
medium of exchange, (3) the socio-economic and socio-political regulations, (4) the
uses in decorative or useful arts, (5) the rates of royalty upon mining and (6)
wages to artists, or as regards (7) the circulation as ‘legal tender.” 'The Sukra
statesmen have supplied us with parallel facts on all these points in connexion
with the two noblest of metals, The following account deals with the remarks
about silver,

The examination' of silver need not detain us for it is the same as that
of gold and other metals.

The wastage or increment of silver inevitable in the industrial processes
are known by the following rules: (1) * Silver is diminished by four-hundredth
part®* when melted; il it is otherwise, the artisan should always be punished
by the king, (2) In articles of best workmanship silver is lost by a hundredth
part ; and if soldered by a good material the weight is increased by a sixteenth
part.

Silver® is mentioned along with gold (1) as a valuable commodity or as
coins to be studied by the king for four muhurtas before meals, (2) in connexion
with the appointment of officers* in charge of jewels and coins, (3} in con-
nexion with expenditure on houses that are meant for valuables,"* (4) in the
definition of dravpa® or ' Money,” and (5) as booty” to be distributed among the
soldiers by the king.

Besides the uses of silver as ornaments, valuables and coins, we find
references in Sukranili to the metal being used (1) in the preparation of
badges® by which officers are to be distinguished, and (2) in the construction of
images in Treld) uga?

The socio-economic laws regarding silver are also the same as those
for gold, Thus (1) trade in silver'? cannot be carried on without a license. (2)
The rate of royalty upon silver'! mining is declared to be one-halfl of the
produce after the expenses of extraction have been met. (3) Thereferences to (a)
chhalas and (b) joint-stock organisation are implied,'* though silver has not been

T Sukra 1V, ii, 178-179. * Bukra IV, vii, 749750,

T Sukra IV, v, 646-47, 640-651. " Bukra 11, 853-65,

3 Sukra I, 561-562, * Sukra IV, iv, 814,

* Bukra II, 303-304, 237-238, " Sukra I, 603-608,

* sukra 11, 692-693, 1 Sukra IV, ii, 233-235.

* Sukra 11, 712-713. ‘2 Sukra 1V, v, 151-152, 6144615,



( 97 )

definitely mentioned. (4) The rate of remuneration for the artist is given below :
The silversmith's wages' is to be half of the material worked upon, if work-
manship be of the highest order, half of this if mediocre, half of that if inferior,
and half of that in the case of 4afaka (bracelet). Iun the case of the craft con-

ducted on joint stock principles, the silversmiths are to be governed by the same
rule as goldsmiths.*®

The silver coin is called kargaka,® sixteen karsakas make one swuvarna
or gold coin, ‘T'he ratio of silver to gold as momey is exactly the same as
that as bullion, Thus “the value of gold is sixteen times that of silver,® "
The comparative value of silver and copper is also given, * The value of
silver is almost eighty times that of copper.” The financial and economic
questions® connected with the metals will be dealt with in a separate chapter,

It now remains to note one remark about silver which the Sukra authors
have not made regarding gold or other metals, * The king should daily receive
from the sales of silver® one-fifth, one-fourth, one-third or one-half—not more "
It is difficult to see the propriety of this, since the royalty on mining has been
once described and since the duty on sales has not been mentioned as regards
other metals,

The following extract relates to the antiquity and history of silver-extrac-
tion in India :(—

“Solomon is said to have hired fleets of ships from Tarshish for the pur-
pose of obtaining from Ophir the silver used in decorating his palace and temple,
The latter place has been identified by some writers as a port or district on the
Malabar coast; but at least it is undoubted that Pliny, who wrote A.D. 77,
referred to India as a country whence silver was obtained for the use of the
Romans,” @ ¢ ® There seems good reason to believe that the Chinese
obtained silver from Malabar, © ¢ # In the Ayeen Akbari, written about the end
of the sixteenth century, silver mines are mentioned near Agra and in Kashmir,
@ @ @ Tavernier in his Travels says in one passage that Japan is the only
Asiatic country where silver occurs, but afterwards cites Bhutan and Assam
as possessing silver mines,"

it Copper,

The examination of copper has to be conducted according to the same
method as that of gold and silver, The wastage® of copper in industries
amounts to one-hundredth part.
1 Sukra IV, v, 636-657,

t Sukra IV, v, 603-6G04.
* Snkra IV, ii, 130,
4 Sakra IV, ii, 181, 182,
¢ Par Indian Numismaties, see the Historical Volume, and for Modern Indian Carrency
and Prices, see the Economic Volwme of the Imdian Empire in the Imperial Gazetteer
Beries.
® Bnkra IV, v, 643-644,
' Dictionary of the Economic Products of India, Vol. VI, Part 111, pp. 238-343,
* Bukra IV, v, 047,
13
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Copper is not mentioned as a valuable to be hoarded nor as a material for
ornaments, Badges,' however, are made of this material, Images® of gods also
are constructed out of copper in Dwdparayuga,® The rateof royalty upon
copper mining?* is one-fourth of the produce. The coppersmith?® is to get one-
fourth of the value worked upon as wages.

Copper coins are mentioned in the definition of Dravya or * Money ' along
with gold and silver (I, 712-713). A pana® is a piece of copper coined by
the king weighing ten mdsds. The following comparative values’ define the
position of copper in the scale of prices: “ The value of silver is eighty times
that of copper, The value of tin is one and a half times that of copper, that of
zine twice that of tin, se., thrice that of copper, that of lead thrice that of tin, i.e.
four times and a half of that of copper, that of iron six times,” Excluding
cowries, copper coin is thus of the lowest value in the realm, gold being the
highest and silver intermediate, The currency questions will be discussed
in a subsequent chapter along with the historical significance of the prices.

It remains now to note that among artisans to be ‘ protected’ by the
king we find the mention of coppersmith ;® and that copper is a constituent® of
two alloys : (1) bell-metal or bronze, together with tin, and (2) brass, together
with zinc,

In the Dhdtukrivd of the sixteenth century, the following places have been
enumerated as the sources of copper: Nepal, Kdmarapa, Bangala, Madane-
swar(?), Gangddwdra(?), Malidri(?), the country of the Mlechchhas, Pdvak-
ddri(?), Rama (Constantinople), the country of the Phirangas (Portuguese and
Europeans).

Mr, Medlicott, F, R, s., gives the following distribution of copper in the
Dictionary of Economic Products of India: Singhbhum, Dhalbhum, Hazaribagh,
Rajputana States, Ajmir, Afghanistan, Kumaon, Gharwal, Darjiling, Western
Duars, Kurnul and Nellore,

“In ancient times copper mines were worked on a larger scale than at
present,”

The importance of copper in Hindu religious ceremonies is thus de-
scribed in the Journal of Indian Arf;'®  *“ Fine shrines for the god, with ex-
cellent flower-carvings ; dishes or platters with tanks or lotus patterns nicely
'Iw-:-rl:ed out ; the pedestal for the placing of the image during the sacred bath ;
the vessels except when the worshipper is rich and can afford silver ones,
and everything connected with the perfermance of Hindu worship are made

of copper.,”

' Sakra 11, 853-855.
1 For copper in Indian Art, see Vincent Smith's History of Fine Art in India and

Ceylon, pp. 171-172, 198, 364, Vide also Birdwood's Paris Universal Exhibition, 1878, pp. 61-2
{2nd Edition},

-

* Snkea IV, iv, 314, ! Bukra 1V, ii, 182-184,
4 gpkra IV, ii, 282-235, * Sokra 1T, 599,
¢ Bukra 1V, v, 658-654, * Sukra IV, ii, 176,

* Bukra IV, i, 288, o P29, Vol 111, No. 29,
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iv, Jfron.

Iron is an important substance, though it is not used as material for
coins, The list of 64 kalds' or practical arts, as well as the enumeration of
the artisans® and artists to be maintained by the state, indicate the place that iron
occupies in Industrial life. We may note that iron-images® are also recom-
mended.

The wastage* of material involved in workmanship amounts to one-
eighth part. The wages® of the blacksmith may be half of, or equal to, or
twice or eight times of, the value worked upon. The rate of royalty? is one-sixth
of iron upon the produce after the expenses have been met.

Among the industries” in which iron plays a conspicuous part are those
connected with warfare. The arms and weapons, chariots and ordnances all
require the use of iron, The Sukra authors have noticed it. Needles and
razors have also been mentioned. We are also told that even the hard iron
can, by proper methods, be converted into a liquid.®

The value of iron® is six times that of copper.

In his Handbook to the Indian Court'® at the Paris Universal Exhibition
of 1878, Sir George Birdwood remarks : “Iron is frequently mentioned in the
Bible under the Hebrew name of paldah, which is the Arabic fulad, and indi-
cates Indian iron.” And Mr, E. B. Havell'! is of opinion that in the use of steel
“Hindu craftsmen had no rival until quite modern times,” and refers to the
notes on the use of wrought-iron girders in Orissan temples in Orissa and her
Remains by Mr. Manomohan Ganguly, B, E,

The following gives the geographical distribution of iron ores according
to Dhitukriyi (16th century): Lobadri, Gayadri, Gautamidri, Vindhya,
Naladri, Tryamvaka, seaside places.

v, TIin,

Information about this metal is very small in Sukranili,  We are told
that the wastage of the material in industrial processes amounts to one-
sixteenth part.’® The rate of royalty upon tin-mining!® is one-sixth of the
produce after the expenses have been met. The workman’s remuneration'?
is one-fourth of the value worked upon. We are not told what are the indus-
tries in which tin plays a part, except that together with copper it makes the

——
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" Bukra 1V, iii, 132-200. * Bukra 1V, v, 646-048,

* Sukra 11, 393-411. * Sukra 1V, v, G28-0659.
* Sukra 1V, iv, 817. * Bukra IV, ii, 283-3b.

' See references to chariots (IV, vii, 60-63), nilikdstras (IV, vii, 888-394), cannon-
balls and bullets (IV, vii, 407-408), gnupowders (IV, vii, 411-15), and the weapons (IV, vii,
422-84),

" Bukra 1V, vii, H88-00,

* Sukra IV, ii, 183-184, 12 Sukra IV, v, 646-648,
" Becond Edition p. 28, 1 Sukra IV, ii, 288-285.
U Indian Architecture, p. 122, " Sukra 1V, v, 628-650,
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alloy bell-metal! or bronze, The proportion of the constituents is not stated,
The value of tin® is one and a half times that of copper.

India is not naturally rich in tin-ores, the deposits “being more of
mineralogical than practiceal interest ; as modern geological surveys indicate.
in certain parts of the Malaya Peninsula and Burma, however, rich deposits
of tin-stone occur.” Oldham and Ball have described these occurrences in
Further India.

Says Dr. Watt® “tin has been known in India from a very remote peried,
and early held an important place in Sanskrit Materia Medica, being mentioned
by Susruta, The supply was probably obtained from Burma or from some of
the tin-producing islands of the Malaya Archipelago ; between which and India
trade must have existed in very ancient times.”

But, as we have seen, tin was familiar to the Hindus even in Vedic
times, The connexion (commercial, and also political) between India and
Further India must therefore be inferred to have existed so early as that, And
according to Birdwood,* *“ Homer mentions tin by its Sanskrit name Kastira;
and the Pheenicians, who first learnt the name from the trade through the
Arabs with India, afterwards gave the name of Cassiterides to the Scilly
islands and Cornwall where it still survives in Cassiter street, Bodmin,"”

vi, Lead,

Information about lead in Sukraniti is as meagre as that about tin, though
it is slightly greater. Thus we are told that lead-images® may be constructed
for religious purposes ; and that lead may be used for cannon-balls® and also as
an ingredient of gunpower.’

The wastage® of material in industrial processes amounts to one-sixteenth
part, the artisan's remuneration is not mentioned. The rate of royalty upon
lead-mining is one-sixth of the produce after the expenses of extraction have
been met. The value of lead is thrice that of tin 7., four times and a halfl of
that of copper,

The geographical distribution of lead is thus given in Dhatukriya of the
16th cent, : Nepala, Kedara, Karmakanda, Tryamvaka, Tripura,

“ Although at the present time lead ores are not largely worked in India,
Ball®? states that there is probably no metal of which the ores have been worked

"~ 1 Sukra 1V, ii, 176,

1 Sukea IV ii, 185

3 &pe Dictionary of the Economic Products of Indix, Vol. VI, Part 1V, pp. 57-62. On the
authority of Dr. U, C. Dutt, Dr. Watt traces the antiguity of tin to Susruta. But for
recent researches, see Macdonell and Keith's Vedic Indew, 1, 31, 326.

« puris Universl Exhibition (2nd Edition), p. 28. Mr, tchoff, however, believes Kastira
to be a non-Sanskrit word, ef, Periplus, p. T9.

P Spkra IV, iv, 217.

*gukra 1V, vii, 407-408,

* gukra 1V, vii, 411-415,

* Sukra 1V, v, 6406-48,

* Dictionary of Economic Products of Indin (1890), Vol. 1V, pp. 602-3.
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to so large an exteut in ancient times, excepting those of iron, This is testified
to by the number of old mines in Southern India, Rajputana, Baluchistan, and
Afghanistan,”

According to Mr, Schoff's Periplus,' " Lead and Tin are mentioned in the
Avrtha Sdstra as alloys used in coining.”

™, Zanc,
We have already noticed several important points in connexion with the
use of zine in India under the heading of the Doctrine of Seven Metals.

T'he wastage® of material in industrial processes amounts to one-sixteenth
part. The remuneration® of the workman is one-fourth of the value worked
upon. The rate of royalty upon mining is not given. Its value is twice
that of tin, 7, thrice that of copper,* It enters into the composition of the alloy
brass,® together with copper; but the proportion of the constituents is not
given.

Dhdtukriyd, a Tantric work of the 16th century, enumerates the following
sources of zinc : Kumbhddri, Kamboja, Rama, Balkb, Bangala,

" Zine, according to Mr, Dampier,® “appears to have been introduced
into Europe from India, whence, as in the similar case of muslin and calico, it
has returned in such volume as to oust the original native product.

“Zinc" occurs in pature, in combination with sulphur, forming the
sulphide or zinc blende, with oxygen forming szincile; and more rarely as a
silicate, carbonate, sulphate or arsenate, * * * “The only considerable
deposit of zinc ores, which has been extensively worked in the peninsula,
occurs in this region (Rajputana) at Jawar in the Udepur State, # ¢ @ In Colonel
Tod's Rdjasthan, the mines are alluded to incidentally as having yielded an
annual revenue of Rs, 2,220000. # ® ¥ The mines were closed during the
famine of 1812-1813 and have not since been re-opened. The ore appears to
consist chiefly of zinc carbonate,”

Mr. John Henry Pepper in The Play-Book of Metals gives the following
history of zinc in the west: " The metal was not known to the ancients, although
they were acquainied with the mineral cadmium or calamine ; and without it they
could not have made brass. Hesiod states that ‘in remote ages the earth
was filled with brass implements of agriculture, because iron had not been
discovered,’” The use of calamine in the composition of brass was known to
Aristotle, who makes a distinction between the compound resulting from the
mixture of copper and calamine and that resulting from the mixture of copper

- = - N T Fa——— = = S R

' P, 211 (Longmans, 1912).

T Sukra 1V, v, G406 048,

* Bakra 1V, v, G58-059,

1 Boukra IV, ii, 183-184.

* Bukra 1V, ii, L76.

* Monograph on Brassand Copper wares (1804}, p, 21,

Dictionary of the Economic Products of India, Vol. VI, Part 1V (1893), pp. 856-357.
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and tin.' ¢ © @ Zinc appears to have been first called by that name in the
writings of the madly-Zealous Paracelsus, about the year 1540.”

We have seen previously that zinc has been mentioned by the Hindus as
a separate metal by King Madanapila of Kanauj in 1374.

(&) The alloys.

Two alloys® are mentioned in Sukramiti: (1) kamsya which may be
either bronze or bell-metal, and (2) pittala or brass,

Kamsya is the alloy of tin and copper, in what proportions, it is not stated,
[t is mentioned (1) as one of the materials that may be used in the manufacture
of badges® by which the officers of the state are to be distinguished from
one another ; and (2) as the material to be used in the construction of images?*
for the Kaliyuga,

We are not supplied with any information as to the duties on commercial
transactions, the rate of remuneration of the workmen, &c., as we are not told
anything about the other alloy.

““Brass and bronze play in the Hindu household as important parts as glass
and china wares among the western nations.® *# The Hindus influenced
strongly by a * # feeling against using earthen and wooden wares, have been
using from time immemorial, brass and bronze wares for domestic purposes, and
_copper ones on ceremonial ocecasions,”

The treatment of brasses and bronzes in medizval Hindu art has been
described by Mr, Vincent Smith? in connexion with South Indian workmanship.
He has given illustrations of brass portrait images of Krisparaya of Vijaya-
gara (A.D. 1510-29) and his queens, Nataraja or dancing Siva from Tanjore,
the Bronze Pirvati (12th cent), bearded Ramchandra in bronze (18th cent. 7) and
plunging horse in bronze cast. Mr. Smith also refers to the many-sided genius
of Vitapala, the East Indian worker in bronze and stone, ot Pala times,

SECTION 9.
General remarks on Gems in Sulcraniti.
Pearls have been fished along the Coromandel Coast from long before
the time of Alexander’s invasion. Pearls, precious stones and gold have

been known in India as elements of ornament from time immemorial. Manu
ordains a fine for p:emmg fine ge:ns as diamonds or rubies and for boring

. htlitlull of 131‘51, pp. 44-05. Seo also I Hu;LI{qudm Brilannica {(11th Edition), Vol,
28, p, ¥81.

* Sukra LV, ii, 176. Vide Birdwood's Paria Universal Exhibition, 1878, pp. 61-68,

3 Sukra 11, 853-855.

* Sukra IV, iv, 314.

* The Decline of South Indian Arts by Pandita Natesa Sastu in the Journal of Indian
Art, Vol. 111, January 1890,

* For bronze as a material in Indian Art, see Vincent Smith's History of Fine Art in
India and Ceylon, pp. 179-180, 236, 268-7, 305-7.
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pearls or inferior gems improperly, Rajendralal quotes Mrichchhakati or
“Troy-Cart” of the 1st cent, B, C. to show that the author Sudraka did not think
it inconsistent to describe, in the courtyard of a common courtezan’s house,
jeweller's shops, "“where skilful artists' were examining pearls, topazes,
sapphires, emeralds, rubies, lapis lazuli, coral and other jewels ; some set rubies
in gold, some work gold ornaments on coloured thread, some string pearls,
some grind the lapis lazuli, some pierce shells, and some cut coral,” Nor were
the people satisfied with such originals ; the requriments of society rendered
the fabrication of false jewellery a commonly practised art, in fact, one of the 64
Kalds according to Sukracharyya.

The authors of Sukra cycle have mentioned jewels and precious stones
mainly as wvaluable articles of commerce. As such, references to these in
Sukraniti are parallel to the remarks about gold and silver, the two noble
metals, Sometimes of course the word rafna or gem is used metaphorically
when it includes the noble metals as well, There is at least one remark of
Sukra which takes the term metaphorically and gives reasons also. * Those
which are rare in this world are priced as gems."

As valuable commodities, the gems are hoarded in the treasury and demand
the king's attention of four muhurtas® before meals. They require a special
officer® to look after them with the qualifications of a mineralogist, who can
detect the false stones and select the genuine ones. Special houses that
are to be built for them are erected at a cost which is technically known as
bhogya.®

The definition of dravya® or ' Money ' includes not only the metallic coins
but also gems and cowries, The custom of distributing booty® among the
soldiery applies to gems also, though they are not distinctly mentioned. Jewels
like metals may be used to serve the purposes of badges™ meant for distinguish-
ing between officer and officer, Trade in jewels® is forbidden without a charter
or license. Like the goldsmiths, coppersmiths and other metalworkers, artists®
and artisans in gems and jewels also deserve encouragement and * protection”
of the state, '

The use of jewels belonging to some other person is one of the chhalas'®
or social offences recognised by the state. This is to be guessed from the de-
scription of the offence with regard to gold and ornaments. Similarly also, the
rule about dividends of joint enterprises'' and collective dealings in precious
stones, is to be inferred from that with regard to gold, grains and liquids,

We have been told that jewellers should be patronised by the state, but
information as to the rate of remuneration is nnt available. The rate of

Y Wilson's Hinda Theatre, 1T, 85, * Sukra IV, vii, T49-750,
2 Sukra [, 561-562. ! Sukra IT, 853-855,

* Bukea 1T, 203-304, 237-238, * Sukra I, 6G03-G08.

4 Sukea 11, 692-092, * Bukra IT, 397-808.

* Bakra IT, 712-T13, W Sukra IV, v, 151-152,

" Bukra IV, v, 614-615,
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royalty, however, is mentioned It is declared to be half of the mef yieli of
precious metals, 7, after the expenses of extraction and production have been
met.  T'he realisation of Government revenue from rafnas' is important
enough to be recugnised as an item that should be studied by the Swumanira or
Finance Minister. DBesides the revenue accruing regularly from the dkaras or
mines, Sukracharayya’s system of Public Finance recognises Ajndtaswdmika®
inccme. It is that wealth whose owners are unknown. Gems and jewels
(Nidhi) picked up in streets escheat to the state and constitute this class of
income,

Among property laws it is mentioned that the father is the lord of all gems?®
etc,, but neither the father nor the grand-father has authority over all immov-
ables. This is a regulation about a// precious movables.

We have thus far noted the parallelism between gems and noble metals
as valuable commodities. The fraud that may be committed with regard to
them, e.£,, by the passing off of imitation jewels as genuine ones has also to be
noticed. It is mainly to guard the treasurer, the minister of Public Finance and
the king as well as the people that the Sukra statesmen have introduced the
topics of Economic Mineralogy in their Nitisdsira. If it is the ornament of jewels
to have splendour,® and if it be a general custom to pressnt jewels and orna-
ments® to females at marriage, it is necessary that people should have the eye to
find out what isthe proper splendour of a jewel. Besides, there are natural
defects® in gems. Itis known also that people of the island of Ceylon can make
artificial’ pearls, The making of artificial gems® isin fact known to be a ka/d.
Like the testing of gold and other metals, therefore, testing of gems as to
whether they are good or bad, as possessing marks or holes, has been recognised
as a kalii. The advice to rich people and kings necessarily is: * The wise man
should determine their value by carefully examining® them,” * I'he king
should keep the jewels after having them tested by experts as well as by
himself.”

The following general rule may help people in testing the worth of pre-
cious stones: “ Those who are experts in the study of gems describe that gem
as the best which has no pores,'® has good ccolour, is without seratches and
spots, has good angles and bright lustre.”

The general information about colour and shape is being made more
clear in the following lines: 1! (1) “ Gems (a) may have the colour of sarkara
(powdered bricks) or leaves of trees, and (&) may be flat or round in shape; (2)
# The colour and lustre of gems may be white, red, yellow and black.”

There are two technical terms'® here used in connexion with the splen-
dour of precious stones, viz., Chlidyd and Prabhd. The terms have been defined

' Sukra 11, 211-212, * Sukra 1V, iii, 178,

* Sukra IT, 656-0657. * Sukra IV, iv, 21-22,

* Sukra IV, v, 577-578. * Sukra 1V, ii, 171-172, 79-80,
1 Snkra 11, 483-470, i Sukra IV, 1i, 07-08,

¢ Sukrea IV, ii, IT1. " Sukra 1V, ii, 99-100.

* Sukra IV, ii, 124. " Sukra IV, ii 103,
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by Sukra thus : (1) “ The Chhdyd is that which attacks,’ overpowers, and eclip-
ses the colour (of other substances).” (2) The Prabhd® is that which reveals
the colour (of other substances), Prof, Ray in Rafnapariksd explains the
remarks of Sukra in the following way: The light of a lamp does two things
simultaneously : (1) It removes the darkness and makes other objects visible,
e, makes it possible for them to display their colour and attributes. (z) It
prevents like objects, e.g., white paper or milk, from displaying their proper
colour and attributes, The first function of the lamp is due o its lustre or
prabhd, the second is due to its chhdyd. The light issuing from a lamp er a
jewel may thus be divided into two branches—(1) reflected, which makes other
things visible, (2) fransmitied which eclipses other objects.

As for the value of precious stones, Sukra statesmen know that it depends
on both Demand and Supply, Omitting from one's consideration the factors
that go to make “ Demand-Schedule,” as it is called by Professor Marshall, we
may note the following conditions on the Supply side, These conditions® give
in fact additional tests by which the splendour, lustre, and beauty of jewels are

to be determined, and the considerations which weigh much in people’s estima-
tion :—

(1) Other things remaining the same, the ‘“exchange-value" of a gem
depends on its weight, lustre, colour, extent, receptacle and shape.

(2) Other things remaining the same, the ‘exchange-value’ increases if
there be great bulk with small weight, and decreases if there be small bulk with
areat weight.

(3} Other things remaining the same, ‘exchange value’ is smallest if the
lustre be that of sarkara (reddish powder of bricks) ; is middling if the shape
be flat ; and greatest if the lustre be that of green leaves.

(4) Other things remaining the same, round jewels are not much appre.
ciated and their *exchange-value ' depeads on the * Demand-Schedule,

The following information about gems recorded by the authors of the
Sukra cycle is useful :

(1) The gem on the head of the snake?* is the best of all, of great splen-
dour, but very rare, Tnetraditionis old enough, The real explanation of gems
lying in the heads of snakes is that these creatures carry bright stones in their

"mouths when they have to move in the dark. These they pick up from stocks
and stones in hills and mines and forests, When they get their prey, they
throw these jewels away from their mouths for a time, and carry them again as
lamps to point out their way, when they have finished their work at the spot,

! This is the explanation of Prof. Yoges Ch. Ray. The reader is requested to note
the difference from my translation of the hemistich on p. 141 of the Sacved Books of the
Hindus Series X111

2 P, 24, Edition of 1904,

5 Sulkrea IV, ii, 107-114,

* Sukra IV, ii, 96,

14
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(2) Except pearls and corals the gems cannot be cut or written upon'
by iron and stones (diamonds). This is said by those who are experts in

gems.
(3) The value of gems is measured by weight,?

(4) One should receive knowledge, mantra, medicine, wife and gems?®
even from low families, This general rule of morality may be compared to
Chapakya’s*® adage that one should take gold from even the impure (persons
or places), the jewel of a wife from even low families, and good (useful) know-
ledge from even the lowborn. It is implied that medicines, gems, &c,, were
in Sukra's days, as in ancient Hindu times generally, dealt in by the low class
men. Here is the sanction that these things may be accepted from persons,
who, otherwise beyond the pale of high society, are, however, experts in their
subjects,

(s) The gem that has its appropriate colour and lustre and is devoid
of any defects is beneficial to beauty,® growth, fame, valour and life, Others
are known to be injurious, This notion about the efficacy of precious stones
obtains with regard to noble metals also, and bas had its sway siuce time
immemorial, both in the Eastern and Western worlds, The story of the
Talisman is well-known, and we have alrecady quoted extracts from Vedic
literature bearing on this point,

(6) The above general idea has been crystallised by Sukra sociologists
into a definite maxim- of sound health. Thus we are told (&) that one should
always use medicinal substances in jewels® consecrated by charms or mantras,
(6) One should never wear gems that have black or red spots,’

(7) Gems found in the Gandaka® river are natural images, and need not
be given to the sculptor to try his skill upon, And we are told that, whereas
in the case of images constructed by artists one should thoroughly examine
their parts and proportions according to the canons of Silpasdsiras, these
and other natural stones should not be examined at all,

(8) Gems never lose their natural attributes, These cannot deteriorate,
But pearls and corals can, It is only the wickedness of kings® that leads to
fluctuation in their exchange-values.

' Bukra IV, ii, 109-110.

* Sukra 1V, ii, 120, Gomeda is the exeeption. It is not to be weighed, being very insig-
nificant, The standard of measnrements of precious stones is given in Sukrea IV, ii, 130-133.

2 Sukra 111, 193-194.

i Amedhyidapi Kdnchanam,
Nichadapyuttami vidya Stri-ratnam duskuladapi.

¢ Snkra 1V, ii, 101-108.

* Sukra 111, 8-0.

* Sukra IV, iv, 307-308, Such other natural images arve Vanalingas, Chandrakdntos,
* Sukra 1V, ii, 115118,

' Sukra IV, ii, 156,
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SEcTION 10,

The Doctrine of Nine Gems,

Nine is a mystic number like seven, In Indian thought we have the
tradition of nine planets, nine gems, nine nights (called navardira,' meaning
thereby the sacrificial rite that is finished in nine days or nights), nine rasas
(or feelings and emotions, e,g., amorous, ludicrous, pathetic, vehement, heroic,
tervific, loathsome, absurd, and peaceful, according to Hindu canons of
literary art), the nine fakganas (or marks of Brahma) according to Vedanta
Paribhisa, the nine Sak#fs (or energies), the nine castes (of the Sudra order,
according to Paragara Samhita), the nine doors (e.g, two eyes, mouth, etc,
of the human organism), the nine islands of the Ganges (which, according
to the Vaispnava poet, Marahari Disa, formed the site of what in later times
has been Navadvipa or Nadia, the land of Chaitanya), also the nine tests
of Kulinism propounded by king Ballila Sen of Bengal (1zth cent,).

The doctrine of nine gems, like that of the seven metals, bhas an
interesting history, Indian tradition has taken the nine gems both literally
and metaphorically. In this latter aspect we have it when we refer to the
strong popular notion about the “ Navaratna™ * of the court of Vikramaditya,
The legends of Vikramaditya cycle, like those connected with Alexander,
Arthur and Charlemagne in European literature, reler to things that are
half-historical, half-mythical, The hero himself, round whom the romances
have grown, has not yet been indentified, Some of the incidents connected
with Vikramadityan tradition have in these days been ascribed to Samudra-
gupta, the Indian Napoleon, in whose conquest of the four quarters of India,
scholars have seen the historic counterpart of the Kaliddsic hero Raghu's
Digvijaya, We know the age of Samudragupta (4th cent. A.D.), or for
the matter of that, of the Vikramaditya of legendary fame, to be one of the
most glorious epochs of Hindu culture, one of the Augustan ages of Indian
literature, There can be no objection, therefore, to regarding this Gupta
monarch as the patron of several groups of nine celebrated intellectual giants,

L Bee the word Novaralme in the Bengali Viswakosa (Encyelopiedia Inidica) edited by
Mr. Nagendranath Vasu, Vol, 1X, pp. 653-657 (First BEdition, 1398), This Volume gives
geveral words beginning with woes or nine, which are important as testilying to the
tradition., The word Navameiaks ocenrs in Daksa Samhitd (1115 3) as a wonemonic for
nine groups or clagses of houssholder's duties, each consisting of nine functions. Thus
we have nine amritas or sweet functions, nine gifts, nine duties, nine forbidden things,
nine secret activities, nine successful functions, nine failures, nine publie activities,
and nino things (not to be given away).

* These are Dhanvantari (the physician}, Ksapanaka (the philologist), Amarasimha
(the lexicographer), sanku (the elocutionist), Vetialabhatta (the necromancer), Ghatakarpara
{the Politician), Kailidisa (the poct), Varibhamihira (the astronomer), and Vararochi
(the grammarian of Prikrit languages). The couplet containing the names of the nine
luminaries of Vikramdditya's conrt i3 found in the last chapter of Jyotiveidabhara o
by the astrologer, named Kiliddisa (L3th century )
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who are figuratively known as the Navaraina.! But Indian chronology cannot
as yet bear out the tradition that rhe great luminaries included in the term
Navaratna ever shone in the intellectual firmament of India at one and the
same time. lTo take only two instances. Il the Gupta monarchs were the
patrons of Kalidasa,® he must be placed between the 4th and 5th century, But
Varahamihira, the astronemer, is now known to have flourished in the sixth
century,

Under these circumstances, the easiest explanation would of course be to
ascribe the origin of the tradition to the desire of the people for a convenient
mnemonic grouping together the greatest makers of national literature, art,
and science through the ages, long aflter the great masters had played their
part on the world's stage. The traditions of the seven wise men of Greece and
the seven Magi of Persia afford instances of such convenient groupings of men
who bhave lived, if they were really men of flesh and blood, ages apart from
each other,

It is posterity that arranges, classifies, and systematises the exploits of
the predecessors, Human memory in reconstructing the history of past
generations through the dim wvistas of folklores, traditions, myths and fables
obliterates® the sharp edges of temporal and local differences ; and the result
is a well-rounded ' system,' a cleverly assorted ‘ Noah's ark,’ a sweet company
of 'strange bed-fellows’ and a glib enumeration of facts and ‘things that
never were on sea or land.! Such latter-day recounting and reconstruction
of the deeds of the founders of a people’s greatness as are improvised for
the purpose of helping the national memory and aid in the promotion of
race-consciousness are not, however, without deep historical and sociological
significance, For these traditions are, at any rate, replete with the associations
of the epochs in which they were made and must bear the impress of the
general features of the cuiture of the day,

Thus the metaphorical use of the doctrine of nine gems in Indian tradi-
tional thought must be ascribed to an epoch which has long been used to the
idea of nine gems literally speaking, The philosophy and history of the
metaphorical use must follow the philosophy and history of the tradition
regarding the actual stones of the mother-earth,

The enumeration and classification of precious stones, however, have not
been uniform in Indian mineralogical literature, The tradition recorded in

—— - e ———

I See the discnssion in Prof. Wilson's Visan Purdsa (1864) Vol. 1. Preface pages
vii—ix,

' Pandit Rimavatira Sarmd Siahityichiryya, M. A, Prefessor of Patna College,
Bankipur, and Dr, Bloch have proved that the author of Raghavamaam and Kumdrasambho-
wiemt flonrishied during the reign of Chandragupta 11 and Kumdragupta . For an account of
goverk references (o the Gupla Emperors, ses the late Mr. Harinath Dey's English Intro-
dunction to the Bengali work on Kilidisa by andit Rijendranith Vidyabhushan (1008).

* According to tradition Ksapanaka and Amarasimha wore probably Jainas, Kilidisa
belonged to the agriceltural caste and Ghatakarpara was a pobter, and so on,
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Sukraniti about (1) the nine mahdratnas or great jewels (2) their grouping
in order of merit into four classes, eg., (@) Sresthatara ov par excellence, (b)
Srestha or high class, (¢) Madhyama or middling and (d) Nicka ov inferior, and
(3) the astral or mystical connexion of each with one of the nine deities presid-
ing over, or apotheosised out of, the nine planets, is only one phase in the
history of Hindu ideas about precious stones and jewels, It may be possible
to fix the age of certain passages of the Nifisdstra of the philosophers of the
Sukra cycle by tracing the history of this doctrine of nine gems.

From the close connexion of the nine gems with the nine planets it may be
presumed at the outset that the origin of the tradition is to be traced to the idea
of navagraha in the history of Hindu Astronomy, In the following account,
therefore, we have to take note of two things:

(1) Changes in the ideas about the enumeration, classification, &c,, of
precious gems : (@) as navaraina, and (&) as nava mahdralna,

(2) History of the navagraha or nine planets: (a) as members of the
celestial system and (§) as influencing things mundane, specially as presiding
over the gems.

(@) Fedic Literalure,

In our account of the history of Indian literature on gems we have alluded
to the reference in the Vedas, But information is mostly indefinite and vague.
It is only the pearls that have been distinctly mentioned, and an account of
their origin given, And though jewels, like metals, are used with charms and
incantations against the malevolent influences in enemies and demons, we do
not meet with any trace of the connexion that exists between gems and the
deities, whether powers of nature or planets and stars of the sky,

But Vedic literature is important in the history of Indian mineralogy from
at least one point. We have seen that in the Vedas the generic word for metals
is not dhdfu, but ayas, or loha. 5o also the gems and jewels, whether meaning
thereby pearls or diamonds, are generally referred to not as rafmas, but as
manis, though the word ratna does occur in the Rig Veda,

(6)y Ayurvedic Lilerature,

This word mani for gems holds the ground for long, In Ayurvedic
literature we find Charaka and Susruta using this term, In the introductory
chapter of his work Charaka mentions mazis among the drugs pertaining to
the earth. We have noticed above that no gem® has beenr enumerated by name

—

! Prof. Yoges Chandra Ray in bis learned work in Bengali on the Astronomy and
Astronomers of the Hindus testifies to the belief of the people in Vedie times in the
influences of atars and planets on human life.  * The propitiation of the uuuugmhu or nine
[}lanet.n has heen sanclbioned in the l’ariihjtn of Sama YVeda,”’

At least about 1000 B.C. the [act that the movements of the stars governed the fate of
men on earth was understood and explained. (See p. d5—Edition 1013), But no definite
connexion of stars wi h jewels or metals is suggested,

2 See Chavalka Samhita, Sanskrit Text, p. 7 (Edited by Kavirijas Sen, Caleubta),
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i the Charalca Samiuld, So this work also, like Vedic literature, does not
throw much light on the doetrine of nine gems.

The information supplied by Susruta is a little more definite. He also uses
the term smani and not ralna, and in the chapter on Food and Drinks in
the Sutrasthana section of the Samhiti gives the medicinal properties of six
gems' only, These are mukta (pearls), vidruma (coral), vajra (diamond), indra
(sapphire), vaiduryya (chrysoberyl) and sphatika (crystal).

The word ratna must have been always familiar in literary circles, Vedic
and post-Vedic. Long before the days of Kalidasa, who uses the word frequently,
Varahamihira, who refers to many previous Ratnasdsiras, and Amarsimha, the
lexicographer, who are generally supposed to have flourished between the 4th
and 6th century A,D,, the gems and precious stones have been referred to by
convertible terms, smand and raina.

It would thus appear that the word rafna as a technical term used in
scientific treatises has hada longer history than dlbdfe which, however, as a
name of metals, is old enough. The term foka has held the ground for a longer
period—even in works like Rasaratna-samuchchaya of the 14th century. But the
term mani has allowed its rival rafna® to flourish parallel to itself and gra-
dually supersede it ever since the times of Buddha, the Epics and earlier
Puranas.

(¢) Vardihamihira,

Besides Susruta, the only impoitant work that supplies positive informa-
tion on the enumeration and classification of rafnas or manrs during the classical
period® is that scientific work of the sixth century, the Brihiat Samhitd of
Varahamihira. This astronomer like, his predecessors of 1coo-1500 years ago,
fully believes in the mundane influences of the planets and their movemeuts
and begins his work with the following words fathered upon the sage Garga :
“ I'hat prince meets with ruin who does not support a Jyotisaka well-versed in
all the divisions and sub-divisions of Sambhita, and in Horoscopy and Astro-
nomy. ¥ * * [If there were no Jyotisakas, the muhurtas, the tithis, the
naksatras * * would go wrong. # * * He who loves prosperity ouglt

I Susrule Sanhitd Edited by Kavirijas Devendra Nath Sen and Upendrea Nath Scn
(1900} pp. 221-222, Susruta knows of other ma1is as the compound ending in @di or** ete”
implies ; but perhaps does not mention them as they are not much used in medicine.
Thus, as Dr. Dutt says in the Materia Medica of the Hindus: * of the precions stones,
dizmond, pearl, and coral only are much vsed in medicine,  The rest are rarely used or not
used at all,” p. 82, (Edition of 1900),

* Messrs, Macdonell and Keith consider the word to denote any precious object in
Rigveda, not necessarily a jewel, as later. Vedic Index 11, 199, The older word ma 1i seems
to be more generic, ralna is the word for more precions substances. The word mari may
Lie taken more widely, in which sense it would include melals on the one hand, and gems
on the other.

* There has been very little eritical study in the literature of this period, and very
few materials of a historical or sociological character are at present available.
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not to live in a country devoidof a Jyotisaka. The Jyotisaka' forms as it
were the eye of the land.”

Varaha then describes the seven planets and the Rahu, but does not
mention the Ketu, the ninth planet. In treating of the influences of the planets
Varaha does not notice the connexion that may possibly exist between the
grahas and the ralnas,

When, however, towards the close of his work, he notices the gems enu-
merating them and describing their characteristics, he does this not because
these have any natural relationship with the gems of the firmament, but because,
like these celestial orbs, and so many other things in the universe, viz., trees,
animals, earthquakes, clouds, &c., they independently govern the destiny of man-
kind. According to Varahamihira, whatever directly or indirectly affects human
welfare are important items and cannot be neglected in that aspect of Jyotisa
Sastra which is being dealt with in Brika? Samhitid. The planets have been
discussed because they influence man's destiny, So also the meteorological,
agricultural and other phenomena have commanded his attention, The same
reasons demand of him space for the jewels and precious stones, Variha has
nothing to do with the propitiation of the planets and does not care to study
the gems? in their special relations to the planets.

Varaha has mentioned 22 gems, but describes only four in detail := (1)
Diamond, (2) Pearls, (3) Rubies, (4) Emeralds. And he treats of the influences
of these as affecting social welfare,

The object of Varaha in introducing the subject of gems?® in the astronomi-
cal work is set forth by him at the outset: * A good gem brings prosperity to
the king and a bad one brings misery. It is therefore necessary to examine
the properties of gems with the help of persons learned in the science; for a
person’s fortune depends upon the gems he possesses. Elephants, horses and
women possessed of excellent virtues are also known as gems ; but diamonds
and the like gems which are to be treated of in this chapter are stones and the
like, possessed of many excellent qualities,”

The treatment of gems in Brihat Samhitia is thus quite independent of
all astronomical ideas explained by the author in his last two works, Pancha-
siddhantika and Brihajjitaka, as well as in certain portions of this work also,
‘The author mentions the special characteristics of such pieces of diamonds and

' Variha goes on: “ Even the Mlechchbas and Yavanas who have well-studied the
seionee are respected as Rigis,” pp. 10-11L  Translation of Mr. Chidambram Iver, B3, A,
Founder of Tiravadi Jotistantra Sabha (Maduorea, 1884),

* See Iyer's Bribat Sambitda XXXINI—XXXVI (pp. 164-174).

} In a sense Brihat Samhitd is a socic-cconomie treatise dealing with the manner
in which the lithosphere, hydrosphere and atmosphere of the globe affect human eondij-
tions, rather than an astronomiecal, geographical or botanieal work, It is thus to a certain
extent allied to Arthasdstra, and closely resembles Yulti-kalpatary which is perhaps

based npon it,
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pearls as are sacred to indra, Yama, Vispu, Varupa and Agni, but refers to no
species as the favourites of the sun or moon, etc,

‘The great astronomical landmark of the 6th century, therefore, does not
throw any light on any one of the several problems connected with the Doctrine
of Nine Gems. We know only that the term rafna is established and that the
planets influence human beings.

And this is almost where Vedic literature left us.

(d) The Purinas.

The evidence of Amarakosa, the lexicon, is not much useful, Agnipurapa
(of the 8th century ?) mentions many gems, but describes only eight: vajra, mara-
kata, padmariga or manikya (oriental ruby}, uruvinda (corundum), saugan-
dhika (spinel), mukta, indranila, and vaidurrya, This list differs from that in
Sukra by taking corundum and spinel, but rejecting coral, agate, topaz.

Twelve gems are enumerated in the Garudapurdna (9th cent,?), Nine gems
are mentioned as principal in the two works that follow : (1) Agastyamatam
(1oth century ?) and (2) Vispudharmottarapurana (ioth cent,?). Each of these
treatises enumerates more than nine gems, but the first is important as having
for the first time referred to the use of nine gems' for the propitiation of the
nine planets, and the second as having enumerated the same gems as makdratnas
that are mentioned by Sukra. These two works thus supply two important
factors contributing to the growth of the doctrine of nine gems, that is to be
found in Sukraniti, viz., (1) the idea that nine gems are sacred to nine grahas,
and (2) the classificaticn or appreciation of the same gems as nine ‘great jewels,’

(e) Sripati, the astronomer,

The idea of mavagraha must therefore be traced to some astronomical?
treatise between Briiat Samhitd and Agastvamalam. That werk is the Jyotiza-
ratnamiili of Sripati, who flourished between the ages of the famous astrono-
mers Brahmagupta (7th cent.), and Bhaskaracharyya (rith and rz2th cent.),
Ir: this treatise there is the mention of nine gems to be used in propitiating the
nine planets, But Sripati's other work, Jitakapaddhati, which also deals with the
influences of planets on human beings mentions only seven planets® In Sripati,
therefore, we find both the old and the new ideas about the number and influ-
ences of planets. This self-contradiction and inconsistency are to be explained
by the fact that in his time the prevalent notion about nine planets and the

' Tt gives the tests of only five gems. See the Text edited by Dr, Rimdisa Sen. The
order of consecration of gems to planets followed in this work is the same as in Sukraniti,
thongh the interpretation of the mahidratna varies,

* See the Bengali work, Astronomy and Astronomers of the Hindus, by Prof. Yoges
Chandra Ray, pp. 78-100  (Edition, 1902).

* Bee Nripalipaddhati, slokas 8, chapter IIT (Edition of Nirnaya Sigara Press,
Nombay, 1903), p. 8

“ Mars, the Moon and Saturn have strength by night.  Jupiter, the Sun, and Venus
have potency by day. Mercury is strong at all times, "
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utility of worshipping them especially by putting on gems was too powerful to
be resisted. He had to incorporate in his second work what he had rejected as

unscientific in his first.

Sripati’s date' has not been fixed beyond doubt, He may be taken to
have flourished about the 1oth century, in fact, to have been almost a contem-
porary of the authors of Agastyamatam and Vispudharmottarapurina, lhese
two works as well as Jyotisaratnamild were produced in an atmosphere of the
same ideas regarding gems, planets and the allied topics.

Sripati's work is important from another standpoint also. The Jfyofsia-
ratnamdld supplies the full astronomical text of the Doctrine of Navaratna that
has been utilised in fofo for the mineralogical section of the Nitisdsira of
Sukrichiaryya, The same nine gems (but not called Maharatnas) and the same
system of consecration of each to the planets, the same system of nomencla-
ture are to be found in both,” Thus, according to Sripati, people should
put on the ruby for the sun, pearl for the moon, coral for Mars, emerald for
Mercury, topaz for Jupiter, diamond for Venus, sapphire for Saturn, gomeda for
Rahu, and vaiduryya for Ketu, This corresponds exactly to what Sukra-
charyya says in lines 84-92 of section ii of Chapter 1V. The same system of
consecration’is followed in the astronomical work, Jataka-Parijiata, which devotes
the whole second chapter to a discussion of the nature and properties of planets.

It may be remarked here that the colour and lustre attributed to the nine
planetary deities in the hymns called Navagrahadiydna fit in exactly with
those described in Sukraniti as pertaining to the gems, Again, the images of
Navagraha found at Konaraka and near Bhuvaneswara in Orissa are said to
belong to temples not earlier than the 1oth century,® This is Dr, Rajendralal
Mitra’s testimony in the Anliguities of Orissa. The hymns, the images, the
temples, the astrological calculations as well as the evidences of Ratnasistras—
all point to the Doctrine of Navaratna not being older than the 1oth century,

(/) Subsequent Literature,

Of the subsequent literature on the subject, Yukfi-kalpataru is an important
landmark. But though it is based on Garuda, Agastva and Vispudharmoltara,
and though it gives details relating to enumeration, characteristics and prices
of the gems, it does not supply valuable information regarding the doctrine of
nine gems, as it does not treat of their astral connexions at all.

So also most of the works of the 12th and 14th centuries are not important
for our purposes. But Kasarafna-samuchchaya of the i13th-i4th century,

' For a discussion of dates, see Prof, Ray's Astronomy of the Hindus,

* But Sripati does not use the word mahdiratue, Viinudharmottara wvses the word
mahdaratna, but his nine mahiratinas are not the same as those of Sukra. If Sripati had
taken the word malviratna from Vishnudh, his work would have been the original proto-
type of Sulraniti. As it is, it is the earliest anthority for the verse in Rasaralwo-samuch-
e about Navara .

3 See the chapter on Graha in Prof, Ray's Astronomy of the Hindus,

15
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which 1s a very important document in the literature on metals, mentions in
Chapter 1V, 5, that Manikya, mukta, vidruma (farksya, ie., emerald), puspa,
vidura (diamond), nila (sapphire), gomeda and viduraka are successively
the ratnas of the nine planets, With the exception of the new terms used in
this verse, Rasaratna-samuchchaya® follows exactly the system in Sukranils.
This work mentions other gems as well, but regards these nine as the navaraina
par excellence. The only point in which this differs from Sukraniti is that it does
not apply the term mahdratng to these nine gems, The work thus fully agrees
with Sripati’s Jyotisa-Ratnamala (1oth-11th cent,),

We now come down to Bhdvaprakdsa of the 16th century. This work,
like the one just described, continues the full tradition originating in the astro-
logical, religious and socio-economic literature of the gth and 1oth centuries.
The Rdjanighantu® of the 17th century also mentions the same nine gems as
sacred to the same planets,

But the classification of mavarafinas or nine gems into grades adopted in
these two works differs from that in Sukraniti. Sukriacharyya calls all the
nine gems by the name of mahdratnas. But Bhdvaprakdsa® and the Rdjani-
ghante mention five of them only as mahdrainas and call the rest wparalnas
(inferior gems).

(g) Recapitulation.

The historical inquiry into the doctrine of nine gems leads to the
following conclusions about the age of the section in Sukranili dealing with
gems :

i, The Sukra authors do not display astrological conceptions prior to or
even contemporaneous with, those of Varahamihira (6th cent, A.D.),

2. The doctrine embodied in Sukraniti bears the influence of the follow-
ing ideas:

(i) The enumeration and appreciation ol gems as nine mahdrainas®
adopted by the author of Figuudharmotiarapurdna (1oth cent.?) who quotes
Garuda.

(ii) The system of consecration of the nine gems (not necessarily
maharatnas) to the nine planets followed in Agasfyamatam (which is probably
earlier than Visnudharmottara, but belongs to the same age); as well as in
Rasaratna-samuchchaya.

! See Sanskrit Tect of the work edited and published by the Anandisram, Poona,
pages 10-12,

? See the Hindl Edition (Benares), p. 140.

3 See Viswakosa (Vasu's) Vol, IX, (navaratna).

* Nine gems are mentioned in (1) Agastya, (2) Visnudharmottara, (3) Jyotisaratna-
méld, (4) Sukraniti, (5) Rasaratna-samuchehaya, (6) Bhivaprakisa, (7) Rijanighantu.

Nine mahiratnas are mentioned only in (1) Visnudharmottara and (2) Sukraniti ;
but the list is not the same in the two works. See the original text of Visnundharmottara
quoted in Dr, Sen’s Rutnurahagya.
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(iii) The recognition of Rihu and Ketu as the two additional Grahas
who should be worshipped along with the old seven, first noticed in the
second work of the astrologer, Sripati, which, however, he had ignored in his
earlier work,

3. The doctrine is certainly older than the tradition embodied in
Bhivaprakasa and Rajanighantu (16th and 17th cent.).

4. The doctrine in all particulars cannot be traced to any work on the
subject, and has not been copied in fofo in any work that we know of. Sukraniti
is sui generis in this respect,

The date of the second work of Sripati, viz., Jyolisaratnamdld may thus
be assigned to be the extreme upward limit of the Doctrine of Navaraina,
as it contains the first literary evidence of Navagraha. This must be placed
sometime in the 1oth century A.D,

The mineralogical section of Swukraniti thus yields two furthest limits
of chronelogy: (1) the 1oth century—furnished by the doctrine of nine gems,
and (2) the 14th century--furnished by the doctrine of seven metals,

There is one difficulty that remains to be explained, If the doctrine of nine
planets be the basis of the doctrine of nine gems, we might expect also a
doctrine of nine metals. But, though Swkraniti mentions altogether nine
metals, it recognises only seven as principal. Or, if the doctrine of seven
metals has something to do with the original seven planets, we might expect
a corresponding Doctrine of Seven Gems as well, But in India the metals
seem to have had no connexion with planets even upto 14th century, as has
been discussed in the section on the doctrine of seven metals,

SECTION 11,
The Economic Mineralogy of Sukvichiryya's India.
The Mahdratnas,

~ Sukracharyya divides the nine great gems into the following four
classes in order of merit :—

(1) Vajra, being Sresthatara, by far the best ;

(2) Good or Srestha ; (i) Marakata, (i) Manikya, (i) Mukta;

(3) Middling or Madhyama : (i) Indranila, (i) Pusyaraga, (iii) Vaiduryya;

(4) Inferior or Nicha: (i) Gomeda, (ii) Vidruma or Pravala,

i, Vajra or Diamond,

This gem is the favourite of the poet, viz., Sukra® who is the preceptor of
the Asuras and the author of our Nifisdstra. It is very transparent and has
the lustre of the star,

This is the best gem,* The popular notion about it is that the woman®
who wants a son should never wear a diamond, This is perhaps one of the hard

——

— —

' Sukra IV, ii, 89, 1 Sukra IV, ii, 98, 3 Sukra 1V, 106,
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substances which are to be used in cutting! or writing upon gems, But it is
to be noted that only pearls and corals ean be thus incised.

The value of this gem in terms of ' money " is given below :—-

(1) *The price’ of one whole diamond weighing one rati, but wide in extent, is
five suvarnas or gold coins,

(2) ¢ The price is five times (i.e., twenty-five gold coins), if it be heavier than
ona rati and snparior in extent,

(3) “The price is to be less and less according as the quality falls off.”

This is according to the general theory that small weight but large bulk
are the conditions of the high worth of jewels, Thé value may be expressed
in terms of rafi in the following way : " Eight rafis® make one masa, ten
misas make one suvarpa” Thus Bo rafis make 1 gold coin ; therefore o0 rafis
make 5 gold coins. The ratio of diamond te gold, as expressed in the above
extracts, would therefore be 1 to 400 ; or ¥ exchange-value™ of diamond is 400
times that of gold.

This general ratio is to be modified by the following considerations :

(1) Other things remaining the same, the exchange-value! is (4) one-
third less than the above (which determines the ‘normal’ or ‘natural’
value), if the stone be flat-shaped, (&) one-half, if the stone has the colour of
the reddish powder of bricks, [In the general remarks on the value of gems
we noticed that this colour is not appreciated, ]

(2) Other things remaining the same, the ‘exchange-value ' (a) would be
half, if two pieces together® weigh one rafi; (8) half of this (e, one-fourth of
the ‘ normal’), if the stones be middling or inferior.

{3) Other things remaining the same, the exchange-value of inferior or
middling qualities would be determined in the following manner:® (a) By
multiplying the weight in »a#is by nine-sixteenth, (4) By adding together five-
sixteenths and one-thirtieth.

The general rule about the determination of the *money-value,’ i.e., price
and ‘exchange-value ' of diamond is given in the following lines :

(1) The value of diamond is according to its aweight in terms of rati’
(2) Even in the case of small pieces, the weight® has to be considered, not
number (as with other gems).

! Bukra IV, ii, 109-110, * The gems cannot be cot or written upon h-y iron or stones
(diamonds) except pearls and corals,” See p. 142 of my translation of Sukraniti in the
Sacred Books of the Hindug Servies.

* Sukra 1V, ii, 134-137

* Sukra IV, ii, 138,

1 ankea IV, ii, 140-142,

' Sukra IV, Ii, 143-144.

* Sukra IV, ii, 146-148, Specialists wounld do well to verify the truth and propriety
of these remarks. The comparative prices given here would be discnssed in the chapters
on the Data of Ancient Indian Economics and Public Finanee,

' Sokra IV, ii, 140-142,

* Sukra IV, ii, 163,
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“1In India diamonds ogenr over three wide areas: (1) the eastern side of the Deccan
from the Penner to the Sone, (2) the Madeas Presidency, especially in Kistna and Godavari
basins, and (3) Chutia Nagpore and Central Provinees to Bondelkhand, It is somewhat
remarkable that the Indian diamonds have not as yet been found in what ean be called
their original matrix. * * * None of the Indian diamond fields can, at the present day,
be viewed as of eommercial importance, and it is difficult, if not impossible, to identify for
eertain, all the localities allnded to by classieal writers, * * * India was the first and
for a long period the only source of diamonds known to the European nations, # ® *®
It appears to have been worn by the nobility of India long anterior to the earliest
Enropean mention of it., * * * Tavernier was perhaps the first European who travelled
over India with the express purpose of inspeeting diamond mines,"’

The legend of the origin of Kohinur® is that it was found in the mines of the
south of India, and was worn by one of the heroes of the Muhdbhirate, Karna, king of
Anga ; this would place it abont 5000 years ago, or 3001 B, ¢. Nothing wmore of it is heard
till it appears as the propercty of Vikramiaditya, Se.

11, Muktd or Pearls

This is the favourite of the maoon,® i.e., presided over by this planetary deity,

and may have red, yellow, white and syima (swarthy or greenish blue)
colour,

This gem is lower in value than diamond, but superior to the lowest, wviz,,
gomeda and vidruma, as well as to indranila, pusyardga and vaiduryya, which
are middling stones, One characteristic of this jewel is that it can be written
upon (like corals) by iren or stones,*

In the section on general remarks we noticed that gems cannot deteriorate
in value except through the wickedness of kings. But pearls and corals are
to be exempted from this generalisation, for they do fade through use® in time,
The deterioration comes in naturally.

The following are the sources® of pearls recorded in Sukraniii: (1)
fishes, (2) snakes, (3) conches, (4) boars, (5) bamboos, (6) clouds, (7) oyster-shells.
The greatest amount is said to come from these last,

This last class of pearls is divided into three grades: (1) inferior, (2)
middling and (3) excellent, It is only these pearls, again i.,, those derived from
shells as mothers that can be pierced® and hence used in ornaments, Those
coming from others cannot,

! Dictionary of Economic Products of India, pp. 98-101, Vol. TI1 (1890),

3 See Nole on the History of the Kohinur Diamond in Handbook of the Manufuctures and
Arts of the Punjab. By Baden Powell (1872), pp. 195-201.

*Sokra IV, ii, 85.

*Bukra IV, ii, 100-110.

* SBukra IV, ii, 106.

® Bukra IV, ii, 117-118,

* Sukra IV, ii, 122.

*Sukra IV, ii, 123, See account of pearl-horing in Baden Powell's Punjab Manu-
fartures, p. 192 (1872),
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And the people of Ceylon ' can make artificial pearls like those from shells,
One should therefore carefully examine pearls before purchasing them,

The test? is given below : * That certainly is not artificial which does not
lose colour by being rubbed with w#iki paddy after having been soaked in hot
saline water during the night, If it remains very bright it is really derived
from shells, If it has middling lustre, it is otherwise."”

The Garndapurdna® and Yukti-talpalaru® also describe the industry of the
Ceylonese in artificial Pearl-manufacture, Brihat Samhita, Garudapurdna and
Yulkti-kalpataru mention Ceylon, Paralaukika, Sauristra (Guzrat), Tamraparni
(Malabar), Persia, Kouvera, Pandyavataka, and Haimadesa as the eight regions
where oyster-pearls are found, According to Agasfyamatam the places are
Ceylon, Arabia, Persia, and Barbara (North Africa).

The following list of pearls is given in order of excellence,® the first
being the best :—

(a) As regards layers or skins :

(1) Those with seven skins or coverings,
(2) Those with five or four skins.
(3) Those with three or two skins,
(&) As regards colour : (?)
(1) Red.
{2) Yellow,
(3) White,
(4) Black.
The following is the order of age,® the first being the oldest : (?)

(r) Yellow.
(z) Red,

(3) White,
(4) Black,

Both these lists apply only to the pearls derived from oyster-shells,

In connexion with the value of pearls the following things
are to be noted :

(1) The rati for the measurement’ of pearls is not the same as that for
diamond and other stones. For all gems twenty Ksumds make one raés; but for
pearls three ratis are made by four Asispalas; and twenty-four rafis make
one Ratnatania,

' Sokra TV, ii, 124-125.

2 Sukra IV, ii, 126-128. Speecialists may verify it,

3 Quoted by Prof, Yopes Chandra Ray in Rutnaparifsd.

' Duoted by Dr. Rimadasa Sen in Ratwarahasya,

* Sukra LV, ii, 119-120. The correctness of the order may be tested by specialists.
¢ Sukea IV, ii, 121.

" Sukra 1V, ii, 130-132,
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Now as 4 fankas ' make 1 tola of gold, 96 rafis (Pearl-standard) make 1
tola of gold,

(2) The exchange-value of pearls varies according as the substance is
of inferior, middling, and superior grades.*

(3) The standard is either diamond® or gold,*

The following are the methods prescribed for the calculation of the
prices of pearls :—

(a) According to Diamond-standard :

(1) If the pearl is of more than a thousand ralis in weight, then for
every hundred rafis, the wvalue would be the same as of a diamond, less three
hundred, divided by sixteen, (?)

(2) If the pearl is more than hundred rafis in weight, then from every
hundred »atis deduct twenty rafis, and after such deduction the value of each
rati would be the same as that of the diamond of the first class. Thus if the
weight of pearls be zoo rafis, the price will be calculated after a deduction
of 20 per cent. from the weight, i.e,, upon the weight of 160 rafis,

(6) According to the Gold-standard :

Multiply the weight® of the pearls in rafis by 13} and divide the product
by 24, the quotient will be the value of the pearl in so many ratis of gold.

The following are some general remarks® about the worth of pearls:
(1) The best pearls are valued at half the price of gold,
(2) The best pearls are the red, yellow, round and white.

(3) The worst are the flat ones and those having the lustre of
powdered bricks,

(4) The rest are middling.

“Taticorin has been celebrated for its pearl-fishery® from a remote date, and as
regards comparatively modern times, Friar Jordanus, a Missionary Bishop, who visited
India about the year 1330, tells us that as many as 8,000 boats were then engaged in the
pearl-fisheries of Tinnevelly and Ceylon.”

Megasthenes' account of Indian Pearls can be gleaned from Arrian's fudica
(VII—IX) and Pliny's Natural History (1X, 55). From the Bengali translation
of the Greek original of Megasthenes by Prof, Guha we gather that pearl-fishery
was only an application of the ordinary principles of the Fishing Industry.
It was known that the oyster shells or the mothers-of-pearls lived in shoals like
fishes, and resembled the community of bees with a ruling queen, If the chief

! Bukra IV, ii, 133, * Bukra 1V, ii, 152-154.

* Subra IV, 11, 149, * Sukra 1V, ii, 166-167.
* Sukra IV, i1, 140-151. " Sukra IV, ii, 168-170.

* Sukra IV, ii, 166-170.

* Pearl and Chank Fisheries of the Gull of Mannar, by Thurston, Superintendent,
Madras Government Moaseum, p. 9,
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tould be caught the whole group of oysters fell an easy prey. The shells
were kept in a vessel full of salts for some time until the fleshy portion
decomposed of itself. The bony portion, the pearls, was then ready for use,

According to Megasthenes the value of pearls was equal to three times
that of pure gold of the same weight,

tii.  Mdnikya or Ruby,

TI'bis is the sun’s favourite,' of red colour, and has the bright lustre of
imdragopa insect, This belongs to the class of gems intermediate® between
vajra, the best, and the middling ones. It is, therefore, appreciated equally with
pearls and emeralds, ['he comparative values are not stated. We are told simply,
as we have seen, that the emerald, if it is good, deserves the price of a ruby,?
There is one more information about mdnilkya, viz., that regarding padmardga,*
which is said to be one of its varieties and has the lustre of red lotus.

“ The name® is applied by lapidaries and jewellers to two distinet minerals—the truc
or oriental ruby and spinel ruby. The former may be called a red variety of cornndum,
is aluminic oxide, The spinel ruby is an aluminate of magnesium. * * * The ruby receives
the name * oriental " from the fact of the finest red and violet varieties being obtained
from Ceylon, Ava and other parts of the East,

“ The delicate® rose pink variety of spinel, known as balas ruby, was worked for
penturies in Badakshan, In the time of Marco Polo the mines were wholly in the hands
of the king of Balkh,

“ The chief sources, however, both of the oriental and the spinel ruby are the mines
of Upper Burma. * * * The ruby mines of Burma were first made known by European
travellers towards the end of the fifteenth century * * * rubies come next in value to
diamonds, ** Like most other jewels, rubies have some fancied talismanie virtues
attached to them. In many parts of India a bracelet formed of nine gems, of which the
ruby is one, is supposed to protect the wearer from the evil eye.

iv, Pichl, Marakata, Gdrutmala or Emerald,

This is the favourite of the planetary deity Mercury.” It has the lustre
ol the feathers of the peacock or of the chdsha (nilakantha) bird.

This belongs to the class of pearls and mduskya,® ie,, just inferior to the
vajra or diamond and superior to the middling class, If the gayudmata is good,
it deserves the price of a manikya or ruby, *

According to Garudapurdina and Agastyamalam the source of this gem
is Turkey. According to Ratwasamgraha it is Mlechehhadesa,

' Sukra IV, ii, 84,

' Sukra IV, ii, 93-00,

3 Sukra 1V, ii, L57.

* Sokra IV, ii, 104

¢ Eneyelopadia Britanniea— Chemistry,

Dictionary of the Economic Products of India (1892), Vol. VI, Part I, pp. 584-58Y,
' Sukra 1V, ii, 87,

* Sukra IV, ii, 93-05.

* Sukra IV, ii, 157.
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v, Indranila or Sapphire.

This is the Saturn's favourite,! is not white, but has the colour of deep
clouds (blue), This belongs to the madhyama * or middling class of gems, like
pusvardga and vaiduryya, e, just superior to the lowest class comprising
gomeda and pravd/a. The value of indranila is perhaps the same as that of
gold, as can be guessed from the following: “The pusyvariga weghing one
rati deserves half the price of indranila® or gold (of the same weight),

W1t is classed * with * gems or precious stones” in contradistinetion to the *inferior
goms." It is a blue transparent variety of corundum (Al, O3) and differs from the oriental
ruby merely inits eolour. ® ¥ * Sapphives of various colours occur in India. * *  #
Sapphire is found along with many other varieties of corundum in the ruby mines of Upper
Barma. * % In Ceylon * * gapphires are found frequently, In 1882 a remarkable
discovery of sapphires was made in Eashmir territory.”

vi.  Vaiduryya.

Prof. Yoges Chandra Ray considers this to be chrysoberyl (oriental
cat's eye), Wilson takes it for lapis lazuli,

This is the Ketu's favourite.® has the lustre of cat’s eyes and has its
particles moving,

Like fndranila it belongs to the middling class of gems,® That piece whose
three rays are coming out deserves high price.” Comparative values are not
given.

vit. Pusgvardga or Topasz,

This is the favourite of Jupiter®* and has the brilliancy of gold, It
belongs to the middling class® of gems,

The piece weighing one rati deserves, as has been quoted above, half the
price cf gold or sapphire of the same weight,'®

“It may be defined" as a fluosilicate of aluminia (Al, O, Si). * * The oriental
topaz is in reality a yellow sapphire or corundum. Of the oceurrence of topaz in India,
Ball says, *there appears to be no anthentic record, a reported discovery in the basalt
of the Rajmahal hills being open to question, Ceylon, it is believed, yields a not incon-
siderable proportion of the topaz of commerce,"”

According to Garudapurdna the source is Himalaya; according to Ratna-
samgraha, it is Karka and Ceylon,

viri.  Gomeda.

[t is difficult to identify it. It is agate according to Wilson,'* but zircon
according to Yoges Chandra Ray, information about this is as meagre as about
coral in Sulranits,

' Bukra IV, ii, 90. * Bukra 1V, i, 05, 5 Sakra IV, ii, 159,
1 Dictionary of the Beonomic Products of Didia, pp. 474-475, Vol. VI, Part 11,

* Bukra 1V, ii, 93, * Bukea 1V, ii, 83,

* Sukra 1V, ii, 14, ' BSukra IV, ii, 94,

T Sukra 1V, ii, 160, " Sukea 1V, ii, 159,

" Dictionary of the Beonomic Products of Ludia (1893), p. 70, Vaol, VI, Part 1V,

'* Wilson describes it as a stone brought from the Himalaya and the Indus, having
four diferent colours, e.q., white, pale-yellow, red and dark-blue,

16
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It is the Rahu’s favourite,' and like coral has yellowish red or orange
colour, Like coral again it belongs to the lowest class,” Its value is not* to be
determined by weight like that of all other gems, It does not deserve'
weighing, as it is very low-priced.

The region is Himalaya and Sindhu according to Yukti-kalpataru.

wx. Pravdla, Vidruma or Coral,

This is the favourite gem of Mars ® and has yellowish red colour, Like
gameda, it is one of the lowest rafnas,

It fades through use® in time, Like pearls, corals can be cut or written
upon? by iron and stones (e.g, diamonds). Corals weighing one fo/a deserve
half the price of the gold of the same weight,*

“In addition * to being nsed for adornment ornamental corals have heen used in

Hinda medicine from a very ancient time and are mentioned by Susruta. Ainslie remarks
that the Tamil praetitioners prescribe the red coral when ealeined in cases of diabeles

and bleeding piles.” =
SECTION 12,
Miscellancous,

There are certain substances more or less allied to those dealt with in
this chapter that have been referred to by the authors of the Sukra cycle in their
description of the kalas, the artisans, the industries and the Ordnance Depart-
ment, These should be noted in an account of the mineralogical data avail-
able from the Sulraniti,

One of the general rules for the guidance of kings is that they should
accumulate for future purposes such things as are useful to man, Among these
are mentioned minerals,'® implements, arms, weapons, gunpowder, vessels, etc,

1. Sulphur.

Sulphur!! has been mentioned as an ingredient of gunpowder,'® The

following are the recipes for this preparation :
(1) Five palas'® of suvarchi salt (saltpetre), one pala of sulphur, and one

I Sukra IV, ii, D1, * Bokra IV, ii, 129, * Sukra 1V, ii, BO.

* Qukra IV, ii, 93-05. 1 Sukra IV, 1i, 162, ® Sukrea IV, ii, 106, 115-116.

TSukra 1V, ii, 108-110. The reader is requested to note the change in the translation
given here from that given on p.142 of the Vol. XIII of the Sacred Books of the Hindus Series.

* Bukra 1V, ii, 161,

* Dictionary of the Economic Producls of Indiu, p. 532, Vol. 11 (1889),

12 Qukra 1V, ii, 60-G3.

" The use of sulphuar in medicines as copper sulphate, aud iron sulphate (copperas) is
as old as Charaka Samhitd.

12 e Rijendrealil Mitra, who discovered the Sukraniti in 1875, doubts the anthenticity
of these lines (vide Imdo-Argans, Vol, I, pp. 309-12), But Dr. Gustav Oppert, who edited
and published the Text for the Madras Government in 1882, proves by quotations from
Vedas, Asoka’s Ediets &e,, that * firearms and gunpowder existed in Aneient India.”” See
hig preface to Sukraniti published by Madras Government, also his essays on the authen-
ticity of Sukraniti, and Firearms and weapons in Ancient [ndia published by Higginbotham
& Co., Madras {LBEO),

» Snkra 1V, vii, 400-404.
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pfala of charcoal from the wood of arlka (Calotropis gigantea), ssuhi (Euphorbia
neriifolia) and other trees burnt in a manner that prevents the escape of smoke
have to be purified, powdered, and mixed together, then dissolved in the juices
of sntehi, arka, and garlic (Allium sativum), then dried up by heat, and finally
powdered like sugar.

(2) 5ix or four parts! of saltpetre may also be used in the preparation
of gunpowder, Sulphur and charcoal would remain the same,

(3) Experts make gunpowders in various ways? and of white and other
colours according to the relative quantities of constituents :—Charcoal, sulphur,
saltpetre, stones, harifdl (orpiment)® lead, hingul, iron calces (oxides), camphor,
jatu (lac), indigo, juice of sarala tree (Pinus longifolia).

The use of salts, e,g,, Suvarchi or saltpetre,* has been referred to in the
above recipes,

The mention of sulphur introduces us to a fact of great economic
importance, and furnishes a solid basis for interpreting certain phases in the
industrial history of India, " Chemical and metallurgical industries," says
Mr, Holland, Director of the Geological Survey of India,

“are essentially gregarions in their habits. * ** The bye-product is a serious and
indispensable item in the sources of profit, and the failure to utilise bye-products

necessarily involves neglect of the minerals which will not pay to work for the
metal alone.”

The demand for sulphur in ancient India and the consequent supply of it in
response necessarily involved, according to this * principle of association” which
is really an aspect of the Doctrine of the * Lecalisation® of Industries,” a good
number of auxiliary and allied industries in mining, metallurgy and manufacture,
utilising the bye-products. The fact that there are no such auxiliary industries in
modern India is the real explanation, according to Mr, Holland, of why a good
many otherwise rich metalliferous ores cannot be worked,

We can easily turn this economic fact of modern times to account in
understanding the industrial situation of the country in by-gone days, Thus
we are led to infer the existence in ancient India, side by side with the sulphur
industry, of all those to which it is a key., Says Mr. Holland:

“Sulphurie acid is essential for the manufacture of snlphur-phosphates, the purifi-
cation of mineral oils and the production of ammoninm sulphates, varions acids, and a heat
of minor products; it is a necessary link in the chain of operations involved in the
manufacture of the alkalies, with which are bound up the industries of making soap, glass,

' Sukra 1V, vii, 405-408.

*Bukrea IV, vii, 411-415.

3% Mozt of the older Sanskrit MSS, are written on paper preparaed with harvitila to
preserve them from the ravages of ingeets, and this it does most effectually”—Dutt.
D, Mitea also deseribes arsenicised paper in his repork on Sanskrit M55, in the proceed-
ings of the Asiatic Society for March, 18735,

* This salt has been mentioned in Chorako Sambitda and Busruta Samhita also,

* Mlustrated in modern Europe by the contiguity of Iron and Coal Industry,
“Many of the wmost profitable copper mines in the world eould not be worked but for
the demand for sulphur in sulphurie acid manufacbure, and for sulphurie acid there
would be no demand but for o string of other chemical induostries in which it is used,”
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paper, oils, dyes, and colonring matters ; and as a bye-produet it permits the remunerative
smelting of ores which it would be impossible otherwise to develop.”

Industry in ancient India must therefore have been more richly diversified
than at present, In fact, the extinction of several industries in modern India
is explained by Mr, Holland in the following lines :

“ During the last hundred years the cost of a ton of sulphuric acid in England has been
reduced from £30 to under £2, and it is in consequence of the attendant revolution in
the Europen chemical industries, aided by increased facilities for transport, that in India
the manufactures of alum, copperas, blue vitriol, and alkalies have been all but extermi-
nated ; that the export trade in nitre has been reduced instead of developed ; that copper
and several other metals are no longer smelted ; that the country is robbed every year of
nearly 1,00,000 tons of phosphatic fertilisers, and that it is compelled to pay over 10
million sterling for products obtained in Europe from minerals identical with those
lying idle in India.

And this state will continue *until industries arise demanding a sufficient
number of chemical products to complete an economic cycle.”

Exactly the reverse must have been the condition of manufacture and
ccmmerce in ancient India, and for the opposite reasons.

In the Economic Volume? of the [ndian Empire, also, in the [mperial
Gasetteer of India Sries, Mr. Holland harps on this decline of ancient chemi-
cal industries :

“In this respeet India of to-day stands in contrast to the India of a century ago,
The European chemigt, armed with the cheap supplies of sulphuric acid and alkali # * * has
been enabled to stamp out, in all but remote loealities, the once flourishing native
manufactures of alom, the various alkaline compounds, blue vitriol, copperas, copper,
lead, steel and ivon, and seriously to curtail the export trade in pifre and borax. The high
gquality of the mative-made iron, the early anticipation of the processes® now employed
in Enrope for the manufacture of high class steels ind the artistie products in copper and
brass gave the country a prominent position in the ancient metallurgical world, while as a
chief sonrce of nitre India held a position of peeuliar political importance, until less
than forty years ago, the chemical manufacturer of Europe found, among his bye-produets,
cheaper and more effective compounds for the manufacture of explosives.”

2, (lass,

Rajendralal says that the werd Kacha for glass occurs in works consider-
ably over z,00c years ; and " seeing that the Singhalese who borrowed all the
arts of civilised life from the Hindus, make mention, in the Dipavamsa, of a
glass pinnacle, in the 2nd cent. B. C, and of a glass mirror in the 3rd cent,
B. C. (Tennent’s Ceylon I, 454), and Pliny describes the glass of India being
superior to all others from the circumstance of its being made of pounded
crystal it would not be presumptuous to believe that it was in ancient times
used in India in the furmation of looking glasses,”

In fudo-Aryans Vol. I, Dr, Rajendralal also refers to the knowledge
which the Hindus had of glass as a material for the fabrication of ornaments ;

(LN |

! Review of the Mineral Production of India during the years 1898-1903 By T. H.
Holland, F.R 8. (1005), see pp. 7-8, 117.

2 Chapter 111, Mines and Minerals, p. 128 (Oxford, 19073,

* See Hindu Chemistry, Vol, 11, for Seal’s account of Hindu achievements in chemical
industry.
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but from a passage in the Yukti-kalpataru it appears that it was also used
for drinking cups or tumblers, the physiological effect of drinking water
from vessels of glass being described to be similar to that of vessels made of
crystal,

In Subraniti Glass has been mentioned only once, The making of glass'
vessels is a Lald,

About the antiquity of glass in India, Mr, Jayaswal remarks in reviewing
Dr, Schoff's Periplus for the Modern Review :

“(ilass in India was a manufacture long before it became known to Ceylon (Srd
century B.C.) The Artha-Sastra calls false gems “ glass-gems,” and mentions the manu-
facture of glass. Pliny's description that the glass of India was superior to all others,
because it was “made of pounded erystal” and because of the discovery made by the
Hindus of the art of colouring crystal, indicates a long previous history of the industry in
this country. Coloured glass was well-known to the Artha-Sastra. The glass-worker,
called at present Maniyira, is mentioned by the very name (Manikira) in the Mahavastu,

The following are the remarks of Dobbs :

“The manufacture of glass * was known in ancient India as eariy as 800 B.C,, for in
Yajurvedn glass is mentipned as one of the articles of which female ornaments were made,
It isalso noticed in the Mahdbldrata, and in an old book called the Yulti-lalpataru that the
effects on the human system of drinking water out of a glass tumbler are stated to be the
same as those of drinking out of a erystal cup, In more recent times, in the Lth century,
the glass of India issaid to have been exported in large quantities to Enrope, and in the
north of Italy there is a tradition that the Venetians atone time obtained, if not their
raw glass at least its ingredients, from the plains of Hindusthan,”

Mr, Taw Sein-kaw also bears testimony to the antiquity of Indian pottery,
both glazed and earthen, and to its having influenced the pottery and glassware
of Burma.® * The ceramic art did not achieve any public recognition in Europe
till the 16th century A. D., but long before that period the pottery of Burma
had become famous,”™ Ibn Batuta, the celebrated Arabian traveller of the 14th
century, also recorded the fact,

In Yub's Hobson-fobsan we have the following :—

“In this town of Martaban (now a small village in Amherst distriet) are made very
large and beautiful poreelain vases, and some of glazed carthenware of a Dblack colour,
whieh are highly valued among the Moors, and they export them as merchandise,”

And Mr, Seinkaw observes that Taikkald, one of the most important
seaports of the country governed by the rulers of Martaban :

*was colonised, (as the name iwplies), by the Gaundas of the ancient eity of Gour
in Bengal. On the site of this historie Taikkali, traces of a wall and moat still exist, and
fragments of pobttery and glazed tiles are found,”

3. Alkalies,
Alkalies also have been mentioned in Sukraniti as Ksdras. Thus one of
the 64* arts or kalds is the extraction or preparation of alkalies, Government

U Sukra 1V, i, 191, N

T Bee Monograph on the Poltery and Gless Indusiries of the North-Western Provinees
and Owdl by Dobbs (1805, Chapler IX, p, 20),

* Monograph on the Poltery and Glass wore of Burma (1894-95), pp, 2-5,

4 Bukea 1V, iii, 150,
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revenue from this chemical industry is declared to be one-half! of the produce
after the costs have been met,

4. Stones,

Stones have been refeired to several times, We have just seen that
these may be used as ingredients for gunpowder, Their use in statuary,
iconography, and sculpture has been mentioned by the Sukra authors in their

description of the images of gods, We have already alluded to this in connexion
with metals,

We are told that stones are next in importance to metals in the construction
of images in point of durability,” and superior to all other materials, e.g,, sands,
pastes, paints, enamels, earth, wood, &c. The responsiblity of the sculptor,
therefore, is very great, For he must have to be well up in the conventions of
the art, His workmanship would not be appreciated unless it conforms to the
exact rules laid down by the masters ol Silpasdstras.

The images that are made of less durable material are not examined by
people very critically, and hence may be executed without particular care, But
stone being a durable material involves on the artist an extra amount of careful-
ness.

But such stones as are found in hills and rivers may be used for religious
purposes without human art being made to work upon them, Defects of®
measurement are not to be noticed in such images, e.g., the natural Fdnalingas
of the Narmadd wvalley, Chandrakanta gems, or stones found in the Gandaka
TIVET,

When stone images are constructed the worshippers should observe a rule
with regard to the colour of the material used, * The white stone® is pre-
scribed for the Satyayuga as indicating sdftwilka type of images, the yellow and
red stones are prescribed for Tretiyuga and Dwaparayuga respectively as
indicating rdjasika type, and the black stones for the Kaliyuga as indicating
tdmasika type. These types of images will be discussed in a subsequent
chapter,

Image worship being a universal feature of Indian religious life, the
industry connected with stones must be expected to have been a very rich one
in the days of Sukra authors, as in all ages in Indian history, Not in
religious life only, but in other departments of the social life of the people
also, stone-quarrying, stone-carving, stone-inlaying as well as other industries
and fine arts connected with the manipulation of sandstones, building stone,
granite and marble, have played a conspicuous part, Hence in Sukranifi we
find that among the sixty-four kalds there is one connected with stones,®

' Sukra IV, ii, 233-85.

2 Sukra IV, iv, 150-151,
3 Sukra IV, iv, 305-308.
4 Sukra IV, iv, 510-313.
¢ Sukra IV, iii, 167-168,
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This consists in the art of cleansing, polishing, dyeing, rinsing, &c., of stone
vessels. There is another art also mentioned by Sukrachiaryya as being an
auxiliary of Ayurveda. This is the melting and incineration of stones,!

Again, stone-carvers® are sufficiently important to be recognised by the
statesmen of the Sukra cycle in their enumeration of the artists and artisans
whem the state should  protect ™ by finding suitable employment,

It is stated by Fergusson that thereis no stone architecture in India
earlier than the 3rd century B.C, But says Mr. Crosthwaite :*

“The negative fact that no stone architecture previous to Asoka has yet been
discovered, does not justify the positive conclusion arrived at by Fergusson_ # * * Tle
famous Siraniith stupa and the stupa near Kasia in Gorakhpur are even older than the
3rd century B.C, The excavation of a stupa at Pipralwa in Basti District yielded a casker
bearing an inseription in the character of the 3rd or 4th century B.C. *# % The stone
mason's art must have existed in India for seme centuries before Asoka's reign.

The following refers to Southern India :

“ Early stone-carving reached a high degree of perfection, first under the Buddhists
in India and even sometime before it ** * following the Buoddhists each successive Hindn
dynasty left examples of their particular styles, * # # Towards the end of the Hindu
period the Vijayanagara kings were the greatest patrons of stone-carving,

“The perfection® to which the art of stone-carving was earried and the propor-
tions attained by the industry can be readily, if roughly, gavged by the extent of the
architectural remains still in existence, and the profusion and finish of the ornamental
work with which they are enriched. The proportion which the decorative industry
bore to the constructive defies accurate computation, but judged by European standards
it must have been extraordinarily high. ™

Mr. Vincent Smith® testifies to the skill of Hindu lapidaries :

“Hindus, as Mr. King observes, were among the earliest of mankind to attajn
to mechanical perfeetion and facility in the treatment of the hardest stones, exe-
cuting with facllity many operations which would baflle the skill of the most expert
mndern lapidary ; such as boring fine holes with the greatest precision, not merely
through the sardonyx, but even through the sapphire and the ruby, All considerable
collections of Indian antiquities ecmprise numerous specimens of piereed beads mads of
varions precious and semi-precious stones, which display the complete mastery of the
old craltsmen over the most diferent material.”

Regarding the use of stones in the manufacture of sofas, chairs, benches,
etc., in Hindu India, the following is quoted from Iwdo-Aryans:® “Of stones,
the gritty sandstone alone was condemned, and the other kinds recommended,
with the proviso that the colour of the stone should correspond with that of
the planet which presided for the time being on the destiny of the person who

= —

' Bukra IV, iii, 145,

2 Bukra 11, 307-308,

# Monograph on Stone Carving (1906,

¢ Monograpl on Stone-cavving and Lalaying in Southern Tndia by Rea (1906),
Y Stone-carving and Inlaying in the Bombay  Presidency by Tupper (1906),

* History of Fine Arvt, p, 355,

' Sukra I, 252-53,
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was to use the seat; thus when a man happened to be under the influence
of Saturn, he had to use a stone seat of a blue colour, but if Venus happened
to be the presiding planet, a bright yellow stone was the most appropriate.”

Regarding evidences for the treatment of stonesin Hindu Architecture and
Sculpture, besides the works of the historians of Indian Art, previously referred
to several times, some of the unpublished collections of private associations
in Bengal deserve a special mention. Such literary bodies are the Bangiya
Sahitya Parisat of Caleutta, Rangpur Sahitya Parisat, Dacca Sahitya Parisat, etc.,
and District Council of National Education, Malda, whose collections?® of Gauda
and Pandua relics were exhibited by the distinguished antiquarian, Radhes
Chandra Seth, at a conference of the men of letters belonging to North Bengal.
But the most considerable are the recent finds of the Varendra Research Society
in Rajsahi, All these stones have opened up a new field for students of Indian
art-culture and archazology.

The explorations of this last academy have presented us with some of the
most exqGuisite specimens of stone images of various Buddhistic and Hindu
gods and goddesses of the Tantric type, which should have a place in
the sculpture-gallery of the nation, as embodying probably the ideals of an yet
unstudied School of Hindu Art.  We have also inscribed stone-pillars and
monuments which reveal altogether unknown facts of the pelitical, economic, and
commercial history of Eastern India in medizeval times (Sth—i3th cent). To
quote Mr, Aksaya Kumar Maitra, the guide and philosopher of the Varendra
school of historical research: " These and similar inscriptions show at a glance
of what stuft were made the people of old Bengal, who at one time extended
their empire from shore to shore, between the Himalayas on the North and
the Vindhya on the South, and what constituted the high education of the
people of that age.” Further, “although the Pala kings were Buddhists, their
hereditary ministers were all Brahmans, * * % Bhatta Gurava, the builder
of this monument, was not only a pious Brahman, but was also an efficient
minister of state, a wvaliant warrior, and a poet who used to be looked upon
by his contemporaries as a Valmiki of the Kalikdla”

The most important stone pillars brought to prominent notice by this
school of historians are (1) the inscribed Garudastambha pillar (in Dinajpur), (2)
the inscribed pillar of the Kamboja king—a carved pillar of black basalt (in
Dinajpur), (3) the pillar of the Kaivarta leader—a stone monolith * which may
be looked upon as a finger-post to indicate the decline and fall” of the Pala

Empire.

Stone-images of Vispu, Durga, Sun-god, Bodhisattva, etc,, found by the
Varendra Research Society, as well as other materials in their possession
enable Mr. Maitra to make the following remarks with regard to what may
be proved to be the site of the capital of an old prosperous empire in the

———

1 Sec- the full report of the Malda Conference (1911) published in Bengali (1918) by
the Sahitya Parigat of Rangpur.
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modern district of Malda, lying north to south on the east of the river Maha-
nanda: *“It was indeed a city of palaces,! a city of gardens, and a city of fine
tanks, * * # These suburban areas (including modern Pandua, Kaligrama,® and
other modern villages) enjoyed for a long time a great reputation as an import-
ant centre of the old weaving industry of Bengal. #* * * Towards the south
of the great city, there was another suburb, modern Madhaipur, still remem-
bered as one of the traditional centres of Sanskrit education in the Empire
of Gauda under the Hindus, before Nadia asserted its influence, * * * Old
Malda was the port of the city connected with the Far East as well as with the
historic markets of the western world,”

! See Stones of Virendra—in the Modern Review, June, August and September 1912,
2 An important Tantric image of the goddess, popularly called Bhairavi, in the vicinity
of Kaligrima, has been brought to the notice of the literary world by Mr, Haridisa Palit,
of the District Council of National Education, Malda, and deseribed with illustration in
the Bengali monthly, the Grilastha, Caleutta,

17



CHAPTER V.
THE DATA OF ANCIENT INDIAN EOTANY.
SECTION 1.
Subraniti an a source of Bolanical Information.

In Sukraniti references to plants and plant-life fall into three classes :

1. The Nitisqstra being the architectonic or dominant science, whatever
has any influence on human and social life must be discussed init. Treatment
of botanical topics thus has a very natural place in Sufkraniti. In Hindu
literature there is the tradition of Varabamihira, the scientist of the 6th
century A.D. having treated of more than a thousand phenomena of Nature
as affecting the well-being of humanity in his celebrated treatise, Brihat Samhild,

2. The flora of a locality as well as the Botanical ideas obtaining in any
epoch cannot but leave their mark on the literary activities of a people. The
casual references of authors to vegetation, the features or habits of plants,
and their uses in social life are some of the internal evidences which may be
interpreted as telling the story of the author’s range of experiences. Like the
Data of ancient Indian Mineralogy and Geography, the Data of ancient Indian
Botany that may be culled from a study of the flora in Sukraniti would thus
furnish important clues to the home and surroundings as well as the epoch
in which the authors of the Sukra cycle flourished., For inthe first place,
types of flora vary from province to province, and secondly, the knowledge
about plant-life changes from epoch to epoch. The Botanical references in
Sukraniti, therefore, must carry with them the ‘ spirit * of both Space and Time,

3. The authors of the Sukra cycle have not treated of plants as plants,
but as substances having a direct or indirect bearing on the social, economic
and political topics that concern them mainly. The treatment of plants in
Sukranifi is, therefore, not at all what should be expected in Botany as an
absiract science, but is purely wlilitarian or economic. The Ecuonomic Botany
of Sukracharyya, again, eschews the medical or Ayurvedic, and industrial or
artistic branches, but is treated of only in the following aspects : (1) Agriculture,
(z) Horticulture and (1) Forestry,

SECTION 2,
Identification of the Sukra Flova.

The trees, plants, shrubs, creepers, &c., mentioned in Sukraniti are being
shown in three schedules.! The first schedule contains the plants grouped
together by the authors of the Sukra cycle under the common name of
Phalinah or fruit-bearing. The second schedule contains the plants grouped

' See the lists in Meyen's Botanical Geography (Ray Society, London, 1846),
pp. 290-395,
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together in the treatise under the common name of Kantakinah (thorny) and
Aranyaka (growing in forests).

The classification is not at all scientific according to the principles of
modern Botany, nor does it indicate any cleverness from the ordinary stand-
point of the layman, For even as yielding edible fruits some of the plants
mentioned in the second list might be well-placed in the first,

The third schedule contains the trees, plants, or shrubs to which only
casual references have been made,

(a) The Phalinal or Fruit-bearing Trees,’

It is to be noted that the term fruit-bearing has not been used in the strict
Botanical sense of Phanerogams, which, being flowering plants, are necessarily
also fruit-bearing, The Sukra authors mean simply that these trees grow
fruits either in abundance or such as are appreciated by men as edibles or
articles of commerce,

SANSKRIT NAME. ENGLISH NAME  BOTANICAL NAME. HABITAT,

I. Udunmvara ... Fieus glomerata ... Sub-himalayan tract and outer
valleys, in ravines, on the banks
of rivers and in damp places,
Ajmere-Merwara, Aboo, Behar,
Chutia Nagpur, Bengal plains,
Khasi Hills, Chittagong, Lower
Burma, Irrawadi valley, Western
Peninsula, Centiral Provinees,

kg

Aswattha ... Holy fig-tree Ficus religiosa ... Indigenous in the Sub-himalyan
(Peepul). tract. Caltivated throughout
India. Rare in the arid regions
of N. W. India. Common on and
destructive to  buoildings in
Bengal. Sacred to Hindus and
Buddhists.

9 Vata ... Banyan e Ficus bengalensis  Commonly planted by the Hinduos
throughout India as far north
as Peshawar and in the outer
Himalaya as high as 4,000 feet.

4. Chincha ... Tamarind ... Tamariadus indica Cultivated throughount India and
Burma. Self-sown in waste and
forest lands. The fruit does
not ripen west of Amballa,

5. Chandana ... Sandal vo Santalwm album .. Indigenons  in W, Peninsula.

' Grown in gardens north as far
as Saharanpur,

8. Jimbhéila ... Lime—acid and Citrus medica ... Komaon, C, P., Sikkim, Garo Hills,
sweet, citron, Satpura Hills, Western Ghats,
lemon. Chittagong, Khasi Hills.

I Sop Botanical Volume of tlle_ Bombay Gn:nﬁcer {1886), Indian Trees by Brandis, Indige-
nous Drugs of India by Kanny Lall Dey and Dictionary of Economic Products by Watt,
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SANSKRIT NAME, ENGLISH NAME, BOTANICAL NAME, HABITAT.

7. Eadamba ... ioL Nauwclea cadamba ... Terai and outer hills of Sikkim to
3,000 feet, evergreen forests of
North Eanara, Northern Cirears,
Cunddapah and Karnul, Eastern
slopes of the Pegu Yoma. Com-
monly planted.

8. Asoka S Jonesia asoka ... Khasi Hills, Arakan, Tenasserim,
Western Peninsula, Northern
Cirears,and in evergreen forests
of the Kankan and Kanara.
I'requently planted, chiefly near
temples in India and Burma.

9, Vakula Mimusops elengi ... Western Peninsula, southwards
from Kandala Ghat on the west
and Northern Circars on the
east. Commonly planted, north
as far as Lahore.

10, Vilwa ... Baeltree .. Eglemarmelos ... Wildin the Sub-himalayan tracts
and outer hills from the Jhelum
castwards, also in 8, India and
Burma. Cultivated thronghout
India on account of its fruit,

11. Amrita .. Pear tree Pyrus communis Largely cultivated in N. W.
(Nispéiti in Himalaya.
Hindi).
12, Hapitthaka Wood-apple... Fevonia elephantum Generally cultivated in both
(Kiit bel in peninsulas.  Indigenons in 8,
Hindi). India and Ceylon. Bark used as

a cosmetic,

13. Rajadana ... Mimusops hexandra Banda Distriet, sandstone of
Pachmarhi and adjoining hill
ranges, Chanda Distriet, Gujrat,
Ehandesh, Deccan, Srihari Eota,

14, Amra ... Mango -« Mangifera Indica... Indigenons in Burma, Sikkim,
Assam, Khasi Hills, Batpuras, W.
Ghats, Cultivated all over India
and Burma, exceplting the nor-
thern part of the Punjab.

15. Punniga Calophyllum On the west coast from Bombay,
inophyllum. on the east coast from Orissa
southwards., Often ecultivated,
Saline tracts, Minbu Distriet,
Upper Burma.

16. Kasthimra .., Myrica sapida ... Outer Himalaya from the Ravi
eastwards,



SANSKRIT NAME, ENGLISH NAME.

17. Tuda

18, Champaks

i, Nipa

20. Koka

21. Amra

22, Sarala

28. Déirima

24. Aksota

ET

Mulberry ...

EEL

Wild date tree

. Pine o

Pomegranate ...

e (1Y Walnut

(fikhrot in
Hindi),

2y Indian
walnut,
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BOTANICAL NAME,
(1) Morus alba

(2} Morus indica ...

Michelia champaka,

Variety of Jonesia
asol,

Plhouwix sylvesteis

S pondins -
qifera.

Pinus longi folin ...

Prunica  granoatam

(1) Juglans vegia ...

HARITAT.

(1) Punjab plains, Kashmir, N. W.

Himalaya,

12) Wild in the Sub-himalayan
tract in dry forest from the Sut-
lej eastward. Extensively cul-
tivated to feed the seedworm in
Bengal and Burma,

Wild on the Western Ghats in the

gouthern portion, in Sikkim (up
to 5,000 feect)and in Lower Bur-
ma. Cuoltivated in the moister
parts of India amnd Burma,
shady valleys in Singhbhum,

Indigenouz and gregarions in
many paris of India, Planted
largely. Mats and baskets made
of leaves, Sugary juice extract-
ed in the cold season,

Bub-himalayan tract and outer
valleys to 3,000 feet from the
Chenab eastwards, Salt range
in the Punjab, deciduous forests
of Burma and the Western
Peninsula.

Sub-himalayan tract and outer
Himalaya, abundant as far east
as Nepal ; not in the inner arid
valleys, Forther castward less
common, in Sikkim usually on
dry sonthern slopes, It is sup-
posed that the rainfall in the
Sub-himalayan tract here is too
heavy for this species (Gamble's
Darjecling List BEd, ii. 1883),

Indigenous in Persia and Afgha-
nistan. Cultivated, Naturalized
in India from remote antiquity.

(1} Indigenous trans-Induos in the
Kurram valley, N-W. Himalaya,
Sikkim,

(2) Aleurites mo- (2) Indigenous probably in the

lureanin,

Malaya Archipelago, Cultivat-
ed in most tropieal and sub-
tropical countries, and here gnd
there naturalised,



SANSERIT NAME,
25, Simduph

26.
2.

Bhissata.

Yadara o

28. Nimba

929, Simbhu,

830. Jambira

dl.

Ksirika i

32. Kbharjura ...

383. Deva karaja ...

Philgua

Tiapinchehhat

{Tamila).
$6. Simbhala.

57. Kuddala

%8, Lavali
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BOTANICAL NAME,
Dalbergia sissoo ...

ENGLISH NAME,

Jujube (kool in
Bengali).

Zizyphus jujuba ...

Neem or Mar- Azadirachta indico

goza,

Lime e variety of Citrus
medica,

Tia Variety of Mimu-

sopa hexandra,

(1) Variety of Phee-
nix sylvestris,

(2) Date-palm
Lifera,

HARITAT.

Sub-himalayan tract and in outer
valleys from the Indus to
Assam. Extending far into the
plains along river banks. Planted
and often selfsown thronghout
India.

Indigenous and naturalised
throughout India and Burma.
Grown in gardens for its fruit.

Wild in the dry region of the
Irrawady valley. Cultivated and
naturalised throughout India,
rare west of the Sutlej.

(2) Pheenix dacty- (2) Cultivated and selfsown in

Sind and BSouthern Punjab,
attempts to grow it have been
made in other parts of India.

Pongamia glabra ... Common near banks of streams

Opposite-leaved

fig tree. (F)

Variety of Garcinia
xanthochymus.

Ebony
Aylon,

(1) Phyllanthus dis-
tichas.

and water-courses in both penin-
gulas, Travancore, Oudh
Forests, here and there in Sub-
himalayan tract, ascending to
2,000 feet,

Diospyros melan- Common in deciduous forests of

C. P,, Chutia Nagpur, Behar and
W. Peninsula,

(1) In gardens thronghout India.

(2) Anona reticulats (2) Cultivated over a great part

of India.

1 it is ;m_l:; noted that Tdpinchehha is a variety of

included in the list of wild flora in Sukraniti,

Tamala LGarclll.ﬁa xanthochymus)
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SANSERIT NAME. ENGLISH NAME. BOTANICAL NAME, HAEBITAT.
a0, Dhifitri Woodfordia flori- Widely spread from tropical
buenda. Africa, Arabia to India, ascend-

ing to B,000 feet in the Himalaya
and to both peninsulas,

40, Kramuka ... Betel-nut ... Areca calechu ... Cultivated in the tropieal and
sub-tropical regions of India
and EBurma, in gardenz and
orchards on the W, coast and in
N. Bengal. The seeds are an
important article of trade, the
spathes are used to write upon,
to wrap up parcels, and as
covering leaf of cheroots in

Burma.

41. Mitvlungaka... Citron e Variety of Citrus

medic,
42. Lakooeha ... Artocarpus lakeo- Sub-=himalayan tract and outer
cha, hills, from Kumaon eastwards,
ascending to 4,000 feet Khasi
Hills. Burma, evergreen forest
of the Western Ghats from the
Konkan sonthwards,

43. Néirikela we  Cocoanut ... Cocos nucifera ... Coltivated throughout the tro-
pies, chiefly in the vicinity of
the sea, but also inland.

44, Rambhi . Plantains oo Musae sapientum... Extensively cultivated throngh-

oot India, nearer coast tracts
than inland.

The list of fruit-bearing trees in the Sukra Flora contains 44 plants,
Of these four have not been identified, #is., (1) Bhissata, (2) Simbhu, (3) Simbhala
and (4) Phalgu. The remaining 4o plants belong to 35 species, as four species
have been mentioned in varieties comprising nine plants, e.g,, (1) Citrus medica
as Jambhala, Jambira, and Matulungaka, (2) Jonesia asoka as Asoka and Nipa,
(3) Mimusops hexandra as Rajadana and Ksirika, (4) Phanix sylvestris as

Koka and Kharjura.
These 35 species are grouped under the following 19 Natural Orders ;==
I. Rutacem (1) Citrus medica.
(2) Hgle marmelos.
(3) Feronia elephantum,
1. Urticacem - {1) Ficus glomerata,
(2} Fieus religiosa.
(8) Fieus bengalensis:
(4) Moros alba or Indica.
(3) Artocarpus lakoochu.
II1 Leguminosm ... s (1) Tamarindus indiea.
(2) Jonesia asoka.
(8) Dalbergia sissoo.
(4) Pongamia glabra.
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IV. Santalacem ... v Bantalum albnm,
V. Rubiacem ... Nanclea eadamba.
V1. Bapotaces (1) Mimusops elengi.
(2) Mimusops hexandra,
VII. Rosacem ... Pyrus communis,
VIII. Anacardiaces (1) Mangifera indiea.
(2) Spondias mangifera.
IX. Magnoliacme ... .« Michelia champaka.
X. Palmacem (1} Phoenix sylvestris.

{2y Areea catechn,
(3 Cocos nueifera,

XI. Coniferms .« Pinus longifolia.
XII, Juglandacea ... .« Juglans regia.
XIII. Meliacex we Azadirachta indiea.
X1V, Euphorbiacem... ... Phyllanthus distichas.
XV. Musacem «. Musa sapientum.
XVI. Guttiferm (1) Calophyllum inophyllum,
(2) Garcinia zanthochymus.
XVII. Myricacez ... we  Myrica sapida.
XVIII. Ebenacems i Diospyros melanxylon.

XIX. Lythraceme ... (1) Woodfordia floribunda,
(2) Punica granatum,

(b) The Aranyaka Trees,

The following list contains the names of trees which, accordiug to
Sukricharyya should be planted in forests :—

BANSERIT NAME. ENGLISH NAME. BOTANICAL NAME. HABITAT,

1. Khadira . Catechu ... Acacia catechw ... Sub-himalayan tract from the
Indus eastwards, generally gre-
garious on islands and on the
banks of rivers at their
entrance into the plains, Com-
mon on the Aravalli Hills and
in the W, Peninsula, as well as
Burma, Central Provinees, Chu-
tia Nagpur, Behar.

%, Asmanta o Dxalis, (?) Crotalaria burhin Common in the plains of Sind,
probably In- Punjab, W. Rajputana and Guja-
dian hemp. rat.

3. Bika ... Teak ... Tectona grandis ... Indigenous in bhoth peninsulas,

In W, India attains its northern
limit in W, Aravallis at 24742’
N, Lat. In ¢, India its northern-
most point is Jhansi. Cultivated
in Bengal and Assam and in N.
India as far as Dehra Dun,



SANSHRIT KAME.

4. Agnimantha .,
§. Syaunika ..
6. Vabbula o
7. Taméla

B, Sila

8, Kutaja

i0. Nhava
11, Arjuna
12. Palfisa

L8

FENGLISH NAME.
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BOTANICAL NAME, HABITAT.

Premna  integri- West Peninsnla, Bengal Burma.

folia,

Oroxylum indicum  Sub-himalayan traet from the

Jumna ecastwards., Rare west
of the Jumna,

Acaciu arabice Indigenous in Sind and Northern

Neecean, ineluding Berar and
Khandesh. Cultivated and na-
turalised thronghout India, ex-
cept in the most humid regions.
The pods are excellent cattle-
fodder. Gum exudes largely
from wounds in the bark.

Garetinia  antlo=
ehymus or Cinna-
monwn fandla,

Sikkim, Assam, Khasi, Chittagong,
W. Peninsula, Circars, W. Ghats,
N. Kanara.

Two irregular, but fairly defined
belts : (1) Sub-himalayan belt
from Kangra valley to Darrang
(Assam), Farther to N. W. the
eold is too severe, forther east,
the climate is too moist. (2)
Central Indian belt extends from
Coromandel coast west to Pach-
marhi sandstone hills and south
to Godavari river,

Shorea robusta ...

anti- Sub-himalayan tract, from the
Chenab eastwards, common in
sil forest. Aravalli Hills, Behar,
C. P, western Peninsula, Bengal,
One of the trees to be employed
in reclaiming waste lands,

Holarrlend
dysenteriea,

Sub=himalayan tract from the
Ravi to Nepal, C. I, Western
Peninsula,Chutia Nagpur, Behar,
Orissa. Nobin Assam, Eastern
Bengal nov Burma,

Anogeissus latifolia

Common on the banks of rivers,
streams and dry water courses
in C. I, and 8, Behar, in the
Peninsula and Ceylon, Jammun,
Chutia Nagpur, Here and
there in Sonb-himalayan fract,
Not in east and Central Bengal,
nor in Burma,

Common throughout India and
Burma, often gregarious. In the
N. W. Himalaya. In Travancore
NoL commaon,

Terminalia arjuii

Biuitea frondosa ...



SANSKRIT NAME.

13, Saptaparna ...

14. Sami

15. Tunna

16. Devadirn ...

17. Vikankata ...

18, EKaramanda ...

19, Ingudi

20, Bhirja
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ENGLISH NAME. BOTANICAL NAME, HABITAT.

I Alstonia scholaris Bub-himalayan tract, ascending to
5,000 feet from the Jumna east-
wards. Western Peninsula and
Burma, mostly in decidunous

forests, Bengal, Assam, Anda-
mans.

Acacia suwma o W. Peninsnla, both on the west -
as well as east side extending
north to Pertabgarh, in 8. R4j-
putana, Lower Bengal.

Cedrela toone ... Bub-himalayan tract from the
Indus eastwards, Evergreen
forests of the W, Ghats and
other hillz of the W, Peninsula,
Khasi Hills, Manipur, Upper
and Lower Burma. Cultivated
extensively.

Himala yan Cedrus deodara ... Afghanistan, Chittral, Eurram,

cedar. N, W. Himalaya. On two feed-
ers of Alakananda. Cultivated
in Kumaon and Nepal.

Flacourtia sapida BSub-himalayan tract from the
Punjab eastwards, Rajputana,
Behar, Central India, the Decean,
and the Peninsula, mostly in

dry open places and on rocky
hills; Manipur.

Carisse corandas  Cuoltivated for its fruit in most
parts of India,

Balanites roxbur- Chiefly in the drier parts of

ghii, India and Burma, as far north
as Delhi, common in the open
country, partienlarly on stiff
elay soil.

Betula bhojapatra  Kurram walley, 10—11,000 feet,
in Himalaya, 10—14,000 feet, in
the Punjab as low as 7,800 feet,
also in the inner arid region.
Often gregarious at the upper
limit of tree vegetation. "The
outer bark is used as a paper
for writing and packing, for
umbrella covers and for the
roofing of houses.



BANSKRIT NAME,

21,

22

23.

24.

28,

Visamugthi

Kariralka

Sallaki

Kéismari

Phtha

Tinduka

Vijasiraka

Haritaki

Bliallita

i@
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ENGLISH NAME,

Strychnos nur=vo-

micd.,

i Clapparis aphylla

Boswellia serrata

e Gmeling  avborea
Stephania hernai-
difolia,

D i'ospyma eili=

bryopteris,

Varioty of Citrus

srted icad,

Terminalin chebulo

Marking nut Semecarpng

cardinm,

BOTANIOAL NAME,

i~ Sub-himalayan tract

HABITAT.

Gorakhpur forests, Near Pundua,
Orissa, W. Peninsula, Burma.
The seeds contaln strychnine,
an extremely bitter and most”
poisonous alkaloid.

Arid and dry regions of W. Pe-

ninsula, from the Punjab and
Bind to Tuticorin, waste lands
of the Doab.

Sub-himalayan tract from the
Butlej eastwards and thronghout
the drier parts of the Western
Peninsula. Always in decidu-
ous forests and often gregarions,
forming open forests, C, India,
Bahar, Chutia Nagpur.

Snh=himalayan teact from the
Chenab  eastwards, Arvavalli
Hills, C. 1, Singhbhum, Western
Peninsula, Burma, Assam, Cens
tral Bengal, South Lusai Hills,
Chittagong,

Sab=himalayan tract from Nepal

eastwards, Assam, Khasi Hills,
Bengal, Burma, W. Ghats and
Coast, Ceylon,

Sub-himalayan tract from the
Jumna to the Tista, chiefly in
ravines and moist shady places,
C. 1., W. Peninsula, common in
Northern Cirears, Bengal. The
pulp of the unripe froit is wsed
ag gam and inthe place of tap
for paving the seams of boat,

Sub-himalayan tract from the
Sutlej eastwards, Common in the
decidnons forests. The dry
fruit is one of the best tanning
materialzs. (See Brandis’ Tndian
Trees, p. 308, Edition of 1806),

from the
Bias eastwards. Assam, Khasi
Hills, Chittagong, C. L, W. DPe-
ninsula, Behar, Chutia Nagpur,
Upper Barma,



SANBERIT NAME.

30.
4

32.
33,

a4

57,
38,

have not been identified :

Sampiilka,

Arka

Puskara,
Arimeda

Pitadru

=almali

Vibhitaka

Naravela.

Madhuka
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ENGLISH NAME,

Calotropis gigan-

tea.

Acacia farnesiona

Variety of pine
(Deodar).

The

tree, e,

Terminalia
rica.

Basszin

BOTANICAL NAME.

cotton  Hombox wmalabari-

belle-

latifolic

HapITAT,

Common in the plains of Northern

India and in the Peninsula,
Jabalpur, Sundariban, Singh-
bhum, often gregarious. Fibre
gilky, made into rope, paper
and ecloth.

Throughout India and Burmsa.

Sub-himalayan tract from the
Indus eastwards. Common in
both peninsulas and often cul-
tivated.

Sub-himalayan tract from near
the Indus eastwards. Common
throughout India and Burma,
excepting the arid region of
Sind, Western Rajputana and
the Southern Punjab. Frait
used for dyeing and tanning,

Planted in most parts of India,
propagating itself by selfsown
seed. Indigenous in the Sub-hi-
malayan traet from the Ravi to
the Great Gandak, in the Bat-
pura range, and the Peninsula,

The list of jrm_;}m{w Flora in Sufraniti contains 38 plants, Of these, three

(i) Sampaka, (z) Puskara and (3) Naravela,

The

remaining 35 plants belong to 34 species,' as one species has been mentioned in
two varieties, e.g., the Pinus deodara as Devadaru and Pitadru,

These 34 species are grouped under the following 23 Natural Orders :

1. Leguminosi®e .. (L)

I, Verbenacem ... (1)

11t is to be noted that Vijasiraka

Acaecia catechu.

(2) Crotalaria burhia.
(3) Butea frondosa.
{4) Aecacia arabica,
{6) Acacia suma.

(6) Acacia farnesiana,

Tectona grandis.

(2} Premna integrifolia.
(3) Gmelina arborea.

incloded in the Fruit-bearing list,

mentioned here is a variety of Cifrus medica



III.
Iv.

Y.
V1.

VII.

VIII.
IX.

X.

XL
XIL
XIIL
XI1V.
xV.
XVI.
XVIL
XVIIL
XI1X,
XX.
XXI.
XXII,
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Bignoniacem

Guttiferse
Dipterocarpaces
Apoeynacem

Combretacems

Melineemw
Coniferse
Bixacem
Simarubacom
Betulacem o
Loganiacems
Capparvidacemx
Burseracom
Menispermacon
Ebenacom
Rutacem
Anacardiaces
Aselepiadaces
Malvacem et
Sapotacew ..

(1)
(2)
)
(1)
(2)
()
4)

e

Oroxylom indiewm.
Garcinia xanthoehymus,
Shorea robusta,

Holarrhena antidysentarica.

Carissa earandas.
Alstonia scholaris,
Anogeissus latifolia,
Terminalia arjuna.
Terminalia chebula.
Terminalia bellerica.,
Cedrela toona,

Cedrns Deodara,
Flaconrtia sapida.
Balanites voxbueghii.
Betula bhojapatea,
Stryehnos nux vomica,
Capparis aph:l.‘”:l.
Boswellia serrata.
Stephania hernandifolia.
Diospyros mnhrynpmris,
Citrus mediea,
Semecarpus anacardinm.
Calotropis gigantea,
Bombax malabaricum,
Bassia latifolia,

(¢) Other Plants,’

The following is the list of plants to which references have been made in
Subraniti either as illustrations or as economic products of daily domestic

use, etc, :

SANSERIT NAME., ENGLISH NAME.

1, Utpala,

Kama

2, =Sarsapa

Venu

4. Vrihi

Lotns
la.
Mustard
.« Bamboo
e Rice

BoTANICAL NAME.

Neluwmbinm specios

Large aguatic

HABITAT.

herl  found  all

g, over Tmndia and extending as
i far north as Kashmiv,
Brassiea  compes=  Thronghout Tndia,
Liis.
Dendrocalanis Widely spread and very common
strictus, thronghout India and Borma.

Oryza sative,

Cultivated throvghout India.,

Chief wild habitat from Madras
and Orissa to Bengal, Chitta-

Fong, Assam,

Extends to Nil-

giri Hills, U, P., and even to

Punjab,

U Bee Food-Urains of India by A, H. Church (Chapman & Hall, London, 1886),

The

Indian Empire in the lmperial Gazetteer of India Series, Vol, 111, Economie, Chapter 11

(1907).

Watt's Dictionary of Economic Products of India, Vols. V, VI

(Parts I and 1I),



SANSERIT NAME.

5.

10.
11.

12,

18.

14,

15,

18.

17.
18,

13,

ENGLISH NAME,

Iksu e SUEATCane
Tambtila Betel leaf
Kuluttha Horse gram ...
Misa Black gram ...
Mudga Green gram...
Yava Barley
Tila Sesamnm
WNispipa
Makustha ...
Chanaka Gram
Masfira Lentil
Snuhi
Rasona Garlie
Nili <. Indigo
Tula (Bengali Cotton
name for
Kirpisa),
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BOTANICAL NAME, HARTTAT,

Saccharum offici- U, P., Bengal, Panjab. Cultivated

nu T, throughout sub-tropical and
tropical Asia and the islands

of the Indian and Pacific oceans,

Piper betle Cultivated for the sake of ita

leaves inthe hotterand damper
regions of India and Ceylon
(Madras, C. P., Bengal, U. P,
Bombay),

Wild in the Himalaya to Ceylon
and Burma, ascending to 3,000
feet in Sikkim. Not infrequent-
Iy enltivated.

Dolichos biflorus or
uniflorus.

Phasgeolus wadiatus Both wild and cultivated through-
out the plains,

Both wild and cultivated through-
out the plains, ascending to
6,000 feet in the outer ranges
of N. W. Himalaya.

Phaseolus mungo

Hordeum wulgare Throughout India,

Cultivated throughout the tropi-
cal regions of the globe, In
India a crop of the warm tew-
perate or sub-tropical tracts.

Sesamum indictum

Dolichos  sinensis Wild and cultivated throunghout
or lablab, India.

Phaseolus aconli- Throughout India from Himalaya
Jolius, to Ceylon and extending from

the tropical region up to 4,000
feet in the N. W,

Extensively cultivated through-

out India, especially in the
Northern Provinces,

Cicer arietinum ...

Erpum lens or Lens Winter crop all over India.

eaculenta.

Euphorbia neriifolia Wild on rocky ground in C. L., and
extensively ecultivated in the
neighbourhood of villages in
Bengal and elsewhere,

Allium sabtivum ... Cultivated all over India.

Indigofera  tine- Cultivated as an annual oras a
toria, hiennial or triennial.

Gossypium herba= Egypt, Asia Minor, Northern
ceum. Africa and Southern Europe.

Cultivated at least in N, W.
India even as early as Alex-
ander, (Wait's Dictionary.)
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SANSERIT NAME, ExGLISH NAME, BOTANICAL NAME, HABITA -,
20. Godhuma ... Wheat. we Triticum  valgare Genevally, in those parts of
or sativim, India, where rice does nob

thrive ; but rarely it is culti-
vated anywhere south of the
Decean.

21, Harimatha .. Peas e Piswm satiznm ... Perhaps existed in Northern
India before the arrival of
E. Aryans, Universal.

22, -‘:;wet-aﬂarﬁapn, White mustard Brassica alba ... Supposed to be a native of more
or Rye. gouthern portion of Enrope and

Western Asia. By no means
a common plant,
28, Gunja, Rati, i Abrus precatorius All along the Himalaya ascend-
Krisnala. ing to altitude 3,000 feet and
spreading through the plains
of India to Ceylon and Siam.
4. GAnja ... Indian hemp... Cannabis sativa ... Wild on the Western Himalaya
and Kashmir and acclimatised
on the plains of India generally

The list consisting mainly of pulses and cereals contains 24 plants belong-
ing to 24 species, The absence of millets and some other cereals is to be
noted, but does not prove anything ; for the presence of barley in the list indicates
the conditions necessary for the growth of all these, The 24 species fall under
the following nine Natural Orders :(—

I. Legnminosse ... (1) Dolichos biflorus.
{2) Phasecolus radiatus.
(8) Phaseolus mungo.
{4) Dolichos lablahb.
{8) Phaseolns acontifolius,
(6) Cicer arietinum,
(7} Lens esculenta,
(8) Indigofera tinctoria.
(1 Abrus preeatorius,
(10) Pisum sativom,
11. Graminess (1) Hordeam vulgare.
(2) Dendrocalamus strictus.
(8) Oryza sativa.
(4) Saccharum officinarum.
{31 Triticom sativum or valgare.

111, Crucifers e {1y Brassica campestris.
{2} DBrassica alba,
1V, Nymphacex .. wo  Welumbium speciosum,
V. Euphorbiaces... v Euphorbia neriifolia.
V1. Liliacem o Allium sativuom,
VII. Piperacess wos ... FPiper betle,
VIII, Pedalines: won i wee Begamuom indicum,

IX, Urticacem .+ Cannablis sativa.

=
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SECTION 3.
The Locale of Sukraniti.
1. ‘Bolanical Stalistics® applied lo Sulcraniti.

The Sukra Flora consists of a little above 100 plants, of which seven have
not been identified. Taking into consideration the varieties, the total number
of species in Suftraniti is g3 under 4o Natural Orders. Only three of these
orders belong to the Monocotyledon class, e.g,, Liliaceze, Palmae and Graminez,

In numerical importance the dominant Orders of Sukra Flora are given
below :—

1. Leguminosse w18 species. 9, Palmacese ... .+ O3 species.
2. Urticagems ... vandt (el T 10, Sapotacem oo A0 T

5. Rutacem 4 " 11. Euphorbiacem e iy o

4, Graminem ... 4 " 12. Coniferm ... iy o

5. Combretaces i e 13, Lythracems 2 -

B, Verbenacem Frr i w5 14, Guttiferm 2 o

7. Apocynacem 3 i 15, Ebenacem ... 2 i

8. Anacardiacem R

The habitats or ‘station ' of the plants given in the tables in the preceding
section indicate a wide range both horizontally and wvertically. The ‘regions’
and ‘zones ' of the Sukra Flora are thus varied like those of the whole of Indian
vegetation, Himalayan, Sub-himalayan, alluvial, riparian, deciduous, evergreen,
arid, rocky, and littoral (seacoast), in fact, all the descriptions of Indian Flora
have their specimens in Sukraniti. Their vertical distribution also ranges from
sea-level to about 3,000 feet high and more. The Sukra Flora thus tells the story
of the diverse meteorological, physiographical and geological features of the
Indian continent, and may beregarded as more or less epitomical of Flora Indica.

Many of these plants are cosmopolites, distributed, whether as indigenous
or naturalised, throughout the country. Except the Pinus longifolia (sarala)
which is characteristic of Himalayan Flora, the Santalum album which is
characteristic of South India, and the Palme of the hot and humid regions,
the Sukra Flora does not seem to contain any characteristically local or pro-
vincial specimens, If we add tothese the fact that as articles of commerce for
the necessaries, medicines, arts, industries, comforts and luxuries of life most
Indian plants have been known in all parts of India since very early times,! we
can realise the difficulty of characterising the Sukra Flora as belonging to a
particular area on the strength of the ' statistics” and ‘' physiognomics’ of plants,
and thus of ascertaining the 'locale’ of Sukranili from a study of the geography
of its flora,

The small percentage of Monocotyledons in proportion to the Dicotyledons
indicates lower latitucle and absence of great cold. This is according to the

g - e — = e === s S WIFEIR LSRR e
—c —

' The Charaka Samhita, a medicinal work of the Pre-Buddhistic times, written
ecertainlyin the I'unjab, mentions Santalum album. Roxburgh in Flora I'ndica (1874) notes
the luxuriant growth of the plant in Caleatta Botanical Gardens (p. 148).
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reckonings of Humboldt! who determined after laborious processes that *'in the
torrid zone the monocotyledons are as 1 : 6 to the Dicotyledons, while in the
temperate zone the proportion is 1 ; 4,and in the arctic 1 : 3." This delimitation
of area, however, is too wide, as it gives only one general term ‘equatorial ' for
the distribution of the Sukra Flora,

From the statistics of the species and Natural Orders, however, we can
generalise, though still within wide limits, as to the Gengraph:} of the Sukra
Flora more satisfactorily than above, For most of the species in the Sukra
Flora may be allotted to the sub-tropical zone, the botanical characteristics of
which are given below :* *“In the sub-tropical zone the wvegetation is green
throughout all the year like the forests of the damp regions of the torrid zone,
From the great heat of the sun palmsas well as bananas grow here in the
plains. * ® # The date-palm belongs to the whole western part of the
sub-tropical zone of the old world, #* #* * [psummer* there is a tropical
heat which ripens almost all the fruits of the equatorial zone, while in winter
the temperature is so low that often old trees of the well-known noble tropical
fruits perish. During the summer which is here at the rainy season there are
cultivated rice, indigo, cotton tree, &c.; of leguminosae, species of phaseolus
and dolichos ; gourds, sesamum, &c,

But the appearance of the inhabited districts of this country is totally
different in winter when the cereals of the north are cultivated such as wheat,
barley, oats, millet, and also beans, mustards, &c. But the vegetation of the
uncultivated places as well as of the cultivated soil exhibits these different
characters at the different seasons; that is, in summer it resembles the vegeta-
tion of the warmer zones, In winter, on the contrary, only old well-known
genera belonging to the colder part of the temperate zone appear. © = * The
chief plants which in summer adorn the district round Delhi with a more
southern character, are Dalbergia sissoo, Acacia serissa, arabica, farnesiana,
Cedrela toona and various species of Melia, Ficus, Morus, Gmelina, Pheenix,
&e,"”

This diversity of vegetation according to seasons of the year would well
explain the wide differences in the habitation of the plants in Sukraniti we have
referred to at the beginning, The following general description of the physiog-
nomy and topography of the countries of the sub-tropical zone, also, fits in very
well with the varied physiography suggested by the Sukra Flora:—" In all the
plants we have named we perceive areceding from the equator ; there is no longer
a trace of the excess of tropical forms ; but so beautiful a country, the climate
of which unites the advantages of the torrid and temperate zones, will in the
possession of an active nation, soon become the rendezvous of all the cultivated
plants of the various zones, and even now there is grown there a variety of the

I Meven's Botanical Geograply (1846), pp. 278-79,

* Meyen's Botonical Geography (1846), Pl 177 ete. The eountry round Delhi and
from Ielhi to Serampore on the Hoozhily has been taken as typical of the sab-tropical
FAL TR

19
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heautiful fruits of the torrid and temperate zones, such as hardly any country
can bhoast of,"”

Thus gradually narrowing the boundaries we come to the conclusion that
the Fiora of the sub-tropical zone may well cover the whole of Sukra Flora,
We have to note also that the chiel characteristic of this zone, as of the Sukra
Flora, is the double aspect according as the summer or winter vegetation is
most fully displayed,

In order to find out more closely the locale of this vegetation in India
it now remains to apply or interpret the above hypothetical generalisation about
Sukra Flora according to the facts and conditions cf Indian Phyto-geography.
We therefore proceed to enquire into the regions and sub-regions of India,
botanically considered, according to (1) ecological evidences and (2) literary
evidences, Wae shall then be in a position to demonstrate {1) how far the sub-
tropical theory is tenable and (2) which portions of this zone are indicated,

For the ecological evidences we should have to take a broad survey of
Indian Beotanical (Geography and study the chiel provinces or divisions into
which the country may be divided according to the predominent types of
vegetation brought on by the conditions of soil, physical features, environmeut
and elimate, &c. In the second place, the Sukra Flora would have to be
allocated in one or other of these botanical provinces, The hypothesis about
the sub-tropical character of the Sukra Flora would thus be incidentally
verified.

For literary evidences we require a historic survey of Indian liter-
ature. The objects are ;:—(1) to trace the influence of topographical and botanical
conditions on the literary activities of ancient and mediseval scholars, e,g,, to
detect any clues as to the local character of the boranical references by [ndian
authors, and (2) to compare, contrast or connect the Sukra Flora, if possible,
with the important Floras celebrated in Indian literary history, e.g., Vedic,
Panpinian, Charakan, Buddhistic, Kalidasic, Amarasimhan, Varabamihiran,
Tantric, Pauranic, and so on, as regards geographical affinity or otherwise.

2. Ecological Evidences.

In the following summary of the characteristics of Indian Botanical
Geography we are giving a synopsis of the classical remarks of Dr., Hooker and
Dir. Thomson in the celebrated fufroductory Essay to their monumental fora
Indica. * From the position of India, itsclimate (and hence its vegetationj is more
generally tropical, than the latitude under which so much of it is included would
alone indicate. The mountains, however, when above 4— 5000 feet everywhere
present more or less of a temperate vegetation which becomes wholly
temperate at greater elevations and which passes into an alpine flora over a large
extent of still loftier mountain country.”

The tropical character is thus the most general feature of [ndian vegetation,
i The gcntl':ﬂ physiognomy of the greater part of the Indian Flora probably
approximates more to that of tropical Africa than to any other part of the globe,
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accompanying in both cases immense alluvial plains, bounded by deserts at
certain points and traversed by mountian chains of moderate elevation,”

The vegetation, however, does not present a dead uniformity, but is richly
diversified in aspect. Thus

(1) the impenetrable green jungles of Eastern Bengal, and the west coast
of the Madras Peninsula contrast strongly with the drier parts of the inter-
tropical zone, and still mere so wiih the loosely-timbered districts of Central
India and of the base of the Western Himalaya.

(z) The tropical forests may be divided into (@) those which inhabit
perennially bumid districts and (&) those which are confined to regions
presenting contrasted seasons of summer rain and winter drought,

(3) The third circumstance which contributes to diversity in Indian Flora
is the peculiar protean climate of the extra-tropical regions, These unite within
themselves by a change of seasons the conditions of both tropical and more or less
temperate floras. This holds true not only with regaid to forest vegetation, but
alsu with regard to annuals and perennially rooted plants with annual stems,
The intrusion of tropical floras upon extra-tropical regioas and loftier mountain
valleys in summer, and the appearance of annual plants of the north temperate
zone in the extra-tropical regions during the cold months are causes which
greatly modily the vegetation of India in general aspects and character,

Now, taking the more fundamental climatological forces into view, the
whole of India may be regarded as constituting only one Botanical area, sub-
divided for ordinary (and less scientific) purposes into tropical and sub-tropical,
This is practically what Hooker and Thomson did in the [afroductory Essay in
1855 ; in which, to quote from Brandis' Iudian Trees, ' * four primary divisions
were recognised, vis. i. Hindustan including the Western Peninsula from the
base of the Himalaya to Cape Comorin; ii. The Himalaya ; iii. Eastern India or
India east of the mouth of the Ganges; and iv. Afghanistan and Baluchistan,”

The same thing has been done, though under slightly different names,
by Hooker in the chapter on [ndian Botany in Vol, 1. of the [udian Empire of
the Imperial Gazetteer Series {19o6). To quote Drandis, again, “In this
admirable paper Hooker divides British India primarily into three Botanical
areas, a Himalayan, an eastern and a western, the two last-named being rough-
ly separated by a line drawn meridionally from the Himalaya to the Bay of
Bengal, These areas he divides into nine provinces, viz, (1) The Eastern
Himalaya, (z) The Western Himalaya, (3) The Indus plain, (4) The Gangetic
plain, (5) Malabar in a very broad sense, (6) The Deccan in a very extended
sense, (7) Ceylon, (8) Burma and (9) Malaya Peninsula,”

It is in one or other of these Botanical provinces that we have to seek the
types represented by the Sukra Flora.

The chief difficulty arises from the fact that, though * each one of these
is distinguished fiom the others by the possession of some characteristic forms

L Pp. XV, xvi (BEdition of 1908).
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of vegetation and more especially by the general aspect and constitution of its
flora, it must not be assumed ' that all the species of a botanical province are
to be found nowhere outside its geographical limits. On the contrary, the
characteristic vegetation of one province passes by insensible gradations into
that of another, so that, owing to the absence of any sharply defined limits, their
boundaries cannot be considered as more than approximative,'
(A) Gujrdt Flora and Sukra Flora,

If individual species or orders are considered, the Sukra Flora may be
more or less wholly located within parts of almost each one of these provinces,

Thus in the list of Gujrat Trees compiled in Vol. XXV of Gazelleer of the
Bombay Pr:sidency (1886), we get the following specimens of the Sukra Flora :

(@) Fruit Trees. -+

1. Mangifera indica. 2. Bassia latifolia. 3. Tamarindus indica. 4. Zizy-
phus jujuba, 5. Feronia elephantum, 6, &gle marmelos, ;. Carissa carandas,
8, Diospyros melanxylon, g. Citrus medica, 1o, Punica granatum, 11. Morus
indica, 12. Anona reticulata. 13 Cocos nucifera. 14, Areca catechu. 15. Musa

sapientum,
(b) Flowers and flowering Trees.

1, Michelia champaka, 2. Bombax malabaricum,
() Timber Trees,
1. l'ectona grandis. 2. Dalbergia sissoo, 3. Gmelina arborea. 4. Acacia
arabica. 5. Anogeissus latifolia.
(d) Aroma and spice-producing Trees.
1, Santalum album, 2z, Boswellia serrata,

(¢) Dye pigment and Tan-yielding Trees.

1. Butea frondosa, 2. Acacia catechu, 3. Terminalia bellerica. 4. Wood-

fordia floribunda,
(/) Other useful Trees.
1. Holarrhena antidyaemgrica_ 2. Dendroecalamus strictus,

(g) Liquor yielding Trees.
1. Pheenix sylvestris.
(k) Shade Trees.
1. Terminalia arjuna. 2. Ficus glomerata. 3, Ficus religiosa. 4. Ficus
bengalensis, 5. Pongamia glabra, 6. Azadirachta indica.
(1) Miscellancous Trees,
1. Balanites roxburghi.
() Hedge Plants.
1. Euphorbia neriifolia.

'“Itf_lTn-a_.-[{;.}_ about the Flora of the Bombay Presidency (divided into five Botanical

Provinees) by Dr. W, Gray.
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In the above list we have altogether 39 species, out of g3 in the Sukra
Flora, As the Gujrat list does not contain the cereals, pulses and other food-
grains we have to deduct at least 24 from the Sukra list for purposes of
comparison. The result is that above hall of Sukra Flora is represented
in Gujrat, an area which, according to the Botanical divisions of Hooker, falls
within two provinces, the Indus plain and Malabar.!

(B) Bengal (Gangetic Plain) Flora and Sukra Flora.

Exactly the same may be said with greater force about the plants of
Bengal, also, which forms the humid region of the Gangetic delta and the
region immediately north of it, constituting the southern sub-region of Hooker’s
Botanical province of the Gangetic plain. * The villages® are usually buried
in groves of mango, figs, and bamboos, with the betel-nut, palm, palmyra,
pheenix and cocoa-nut.” * The indigenous flora is much more extensive than
that of the upper Gangetic plain, comprising® all the species which grow
there (except those belonging to the Ezyptian or arid flora), besides many
others which are not found to the north-west.”

Now this inclusion of Upper Gangetic Flora within the area of Bengal
means practically the inclusion of all the characteristic floras of India. For,
according to the Infroduclory Essay, © Il we exclude this dry country flora, which
just skirts the southern part of the plain, the vegetation of the Gangetic plain
presents few peculiar features; indeed a catalogue of the plants of Rohilkhand
contains very few species which are not common all over India, even to the
extreme south of the peninsula, i1 those provinces which have a similar cli-
mate, # # £ We have already had occasion to direct attention to the remarkable
uniformity of the vegetation owver large areas of India, and as our information
becomes more precise, the sameness becomes more striking.”

These circumstances lead to Bengal Flora being more copious, varied
and epitomic of India, comprising (1) not only the characteristic vegetation
of humid regions like portions of Gujrat, but also (2) the species that are more
or less uniformly distributed over the whole of India, excepting only the
peculiar vegetation of arid regions. The result is that Bengal alone can supply
a greater percentage of the Sukra Flora than Gujrat or other areas having
more or less the climate of Bengal type,

And if following Botanical Geographers, we take DBengal proper along
with the other sub-regions of the Gangetic provinces.as one Botanical Region,

1 See Tmperial Gazetteer, Indian Empirve, Vol, 1, p. 165

2 Ipdign Empire in the lmpervial Gazetteer of India, Vol 1, 185

3 [ntroductory Essay to Flora Indica by Hooker and Thomson, p. 165; see also Re-
cords of the Botanical Survey of India, Vol, 111, No. 2, * The Vegetation of the districts of
Huzhli, Howreah and 24-Pergunnahs™ by D, Prain (1905). 16 is in teresting to learn that, of the
60 species in the two lists of Sukra Flora, 44 are to be found in these two districts of
Bengal alone. CI. the lists of plants in the introductory section on Topography and
Vegetation (pp. 149-168). As for the cereals and other plants, the whole Sukra Flora
is represented in this small enough area.
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the whole of the Sukra Flora including, as it does, the deciduous, evergreen,
riparian, arid, littoral, humid and other species can be without the least
difficulty located in this habitat, which has an extensive area, slightly diverse
geological character and the characteristic round of seasons. For this Gan-
getic plain' comprises (1) an upper region including Rajputana east of the
Aravalli Hills, Bundelkhand, and Malwa north of the Vindhya range and
(2) a lower, including Bengal south of the Himalayas, Orissa north of the
Mabanadi, the Assam, Sylhet; Cachar, and Tippera plains.

“(C) South Indian Flova and Subra Flora.

About the vegetation of Southern India we summarise below the remarks
of Hooker and Thomson in the Infroductory FEssay: “From the humid
character of the Malabar climate, its luxuriant vegetation might be inferred,
Hamilton tells us that it resembles Bengal in verdure, but has loftier trees
and more palms : the shores are skirted with cocoanuts, and the villages sur-
rounded with groves of betel-nut, palms, &c, * # * The low valleys are richly
clothed with rice-fields and the hill sides with millets and other dry crops,
whilst the gorges and slopes of the loftier mountains are covered with a dense
and luxuriant forest. The mass of the flora is Malayan, and identical with
that of Ceylon, and many of the species are further common to the Khasia
and the base of the Himalaya.* * * The whole Concan is more open than
Malabar, heavy forests are rarer, many tropical Malayan forms disappear.® * *
The arid flora of the Deccan, of Marwar and Sind, however, hardly enters the
Deccan. ® * As a whole the vegetation of Carnatic is neither rich nor
varied. The climate being very arid except during the north-east monsoon,
the humid flora is entirely absent.®* * * The climate of Mysore is much
drier than that of Malabar.® * # The vegetation of Mysore, like that of the
Carnatic, is rather scanty. The level surface of the tableland is frequently
very barren, and the hills are often bare or covered with low serubby jungle.* *
The vegetation of the plain of the Deccan is not very different from that of
Mysore, The flora is not extensive, the great drought of the bot season being
unfavourable to vegetation.”

We have here the botanical features of two of the nine provinces enu-
merated above comprising about the whole of South India :*

(1) Malabar in a very extended sense—the humid belt of hilly or
mountainous country extending along the western side of the peninsula from
Southern Gujrat to Cape Comorin; and (2) the Deccan in a very broad
sense ; i.e.,the whole comparatively dry tableland of the peninsula east of
Malabar and South of the Gangetic and Indus plains together with the
Coromandel Coast,

As might be expected, such an extensive area with so diverse botanical
features as to constitute two great provinces would be able to make a decent

! Chapter 1V, Botany in Tndine Empire. Vol, 1,
* [ndian Empire in lmperial Gezetteer, Vol. 1, p. 163,



( 151 )

show of the specimens included in the Sukra Flora, Asa matter of fact,a
comparison of the Sukra list with the lists for these two provinces in the
Botanical volume of the Bombay Gaczetleer as well as the chapter on Botany
in the Jmperial Gazelfeer, would show that almost all of the Sukra Flora have
their homes in this whole region taken together, And vet the total strength
of the South Indian Flora, even supposing that so varied characteristics can
be given to any one type, does not probably come up to that of Bengal
(singly considered), and not certainly to the whole Gangetic plain (including
Bengal) described above as a really single Botanical area,

So far as the Sukra Flora is concerned, the following specimens seem
to be rare in the South:

(1) Feronia elephantum (wood apple),

(2) Mimusops hexandra (rajadana). .

(3) Pyrus communis (pear tree, amrita),

(4) Pinus longifolia (sarala, pine).

(5} Juglans regia (aksota, walnut).

(6) Phylanthus distichas.

(7) Mpyrica sapida (kasthamra),

(8) Diospyros melanxylon (kuddala, ebony).

(9) Premna integrifolia (agnimantha),

(10) Cedrus or Pinus deodara (devadaru, Himalayan cedar).
{11) Flacourtia sapida (vikankata),

(12) Betula bhojpatra (bhurja)

(13) Boswellia serrata (sallaki),

(14) Stephenia hernandifolia (patha),

(15) Diospyros embryopteris (tinduka),

In the above list of 15 species, the (1), (2), (6), (11), (r4) and (15) are not
entirely absent from South India, The other nine are conspicuous by their
absence. The two Pines, longifolia and deodara, Juglans regia, Pyrus com-
munis, and the Betula bhiojapatra are essentially Himalayan, and hence belong

to the North Indian type. The remaining four are mainly Sub-himalayan and
have their habitats generally in the dry deciduous forests of North India,

(D) Indus Plain Flova and Sukra Flora,

The absence of the characteristic Himalayan and North Indian species in
the southern regions or sub-regions, taken separately or together, is a strong
proof against the Sukra Flora being of the southern tvpe. Similarly, we have
to exclude the Indus plain, a Botanical province of North India, alsa from
claiming the locale of the Sukra Flora. For though the area is wide enough
including the Punjab, Sind and Rajputana west of the Aravalli range and
Jumna river, Cutch and Northern Gujrat, and repeats the wvegetation of the
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Sunderbans at the Indus delta, the flora is less copious and richly diversified
and presents essentially the features of arid, deciduous and deszert vegetation,
The result is, that some of the more important specimens in Sukra Flora which
are to be found in humid Gujrat and Bengal are entirely absent from this pro-
vince,

The determination of the geographical limits of the Sukra Flora, positive
and negative, has been guided by buth meteorological and botanical consi-
derations, We have had to find out some one province from among the large
Botanical Provinces of India, which satisfies both the following double scts of
conditions :

(1) A meteorological area which possesses both humid and arid charac-
teristics, and
() a botanical area which can command both Himalavan and plain floras,

The first condition can be fulfilled by either the northern or southern region.
For, meteorologically! speaking, there are two moist regions in India: (1) the
western moist region extending from the Gulf of Cambay, and (2) the eastern
moist region comprising the Eastern Himalaya with a narrow strip along the
outer ranges extending north-west as far as the Ravi &c. Any one of these
moist regions together with a neighbouring dry and arid region, e g., the
Peninsular (Deccan!, and the area including Eastern Rajputana, a large
part of United Provinces up te Cawnpur, &c, can well be the home of the
Sukra Flora.

But the second test cannot be fulfilled except by a northern region, as we
have seen above,

Hence, by a process of elimination, we get the northern (as well as eastern)
moist region together with a neighbouring arid region, e.g,, Eastern Rajputana
as the natural habitat of the Sukra Flora. The Indus Plain among the nine Bota-
nical Provinees of Hooker is thus excluded asa matter of course : the remaining
portion of Northern India covering exactly the whole of the Gangetic plain, with
its upper dry and lower humid regions described above, is the home of the
Sukra Flora.

It may be remarked here that this Botanical Province corresponds also to
the sub-tropical zone (23°—34° latitude) determined independently by ihe
application of ‘ Botanical Statistics ' to the Sukra Flora,

3. Literary Evidences.

The consideration of literary evidences would necessarily lead to a historic
treatment of the knowledge of Flora displayed by the makers of Indian literature,
Such a study is expected to yield not only a Botanical Geography of India
defining within approximate limits the locale of the authors and their composi-
tions, but also a Botanical Historv of the country giving the approximate periods

1 For these metesrological divisions, see Brandis’ Introduction to his Indian Trees, p.

XVil.



( 153 )

during which certain plants began to be cultivated and naturalised in different
parts of India, whether as imports from provinee to province or as exotics'
from altogether alien soils, A history of Indian Botany like that of Indian
Mineralogy is thus likely to solve some important questions of Indian Chro-
nology, as they are really parts of the larger history—that of Indian economic
as well as political life and institutions,

But, unfortunately, the landmarks of Indian literature, Vedie, Epic,
Pauranik, Tantric, Buddhistie, &c., have not undergone that analytical study
which may enable one to furm an estimate of the progress of the Indians in the
knowledge of plants and plant-life. Nor have even individual authors like
Panini, Charaka, Valmiki, Kalidasa, and others been so thoroughly and search-
ingly studied, ‘The present attempt is, therefore, purely suggestive or tentative,
and not at all exhaustive in any sense,

There are, however, two things which should be speeially borne in mind
in any study of literary evidences:

(1) we have to be perpetually on our guard against the fallacy of argu-
mentum ex silentio ; and

(2) we have to discriminate between what is purely a conventional
mention or a reference to the permanent stock-in-trade preserved in floating
literature which does not admit of any anachronisms and limitations of space,
and what is the actual description of the sights and sounds or facts and pheno-
mena in the locality or the region of experiences familiar to the author,

The errors arising from a neglect of these two conditions cannot, however,
be easily avoided in the present state of our knowledge regarding things
Indian, both physical and human.

A.— Vedic Flora and Sukra Flora,

The Atharva Veda is famous for its references to, and hymns abcut,
plants, The usefulness of Flora is known by the reciters of the hymns in the
following respects, e.g., against injury and disease and obstruction of urine
(1, 2, 3), against leprosy (I, 23), as a love-speli (I, 34), against curses and cursers
(L1, 7), for victory in disputation (II, 27), against a rival wife (LI, 18), for
recovery of virility (I'V, 4), to heal serious wounds (1V, 12), against witcheraft,
and to discover sorcerers (IV, 18, 20 and V, 14, 15), against various evils,
enemies and super-human foes (IV, 17, 19, 37), against fever (V, 4), to win and
fix a man's love (VII, 38) against a (woman) rival (VII, 113), etc,

The following extracts give a few specimens of the floral lore in the
Atharva Veda :—

“The berry (pippali)® remedy for what is bruised, and remedy for what
is pierced—that did the gods prepare ; that is sufficient for life,”

! For an account of some of these importations [rom Centeal Asia, Afriea, China,
Malaya, America, &e., see Prain's Vegetation of the Districts of Hughli-Howrah and 24 Per-
gunnahs (1905) in the Records of the Botanieal Survey of India, pp. 162-166.

T Harvard Oriental Series, Vol. 7, p.359.

20
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" Since thou, O off-wiper (apimarga),' hast grown with reverted fruit,
mayest thou repel from me all curses very far from here.”

The amulet of #dumvara® bestows various blessings :—

“Rich in manure, rich in fruit, swadkd and cheer in our house—prosperity
let Dhatar assign to me through the keenness of the amulet of Udumvara. * *
I have seized all the prosperity of cattle, of quadrupeds, of bipeds, and what
grain (there is) ; the milk of cattle, the sap of herbs, may Brihaspati, may
Savitar confirm tome. # * * As in the beginning, Thou, O forest-tree wast
born together with prosperity, so let Saraswati assign to me fatness of riches.®"

The darbhd plant is thus described :—

“ Hundred-jointed, hard to be stirred, thousand-leaved, uplifting(?)—
the darbha that is a formidable herb, that I bind on thee in order te (prolong)
life-time, * * * In the sky is thy tuft, O herb ; in the earth art thou set; with
thee that hast a thousand joints, do we increase further our life-time.”

The efficacy of the following herbs also is most eloquently dwelt upon—
jangida (X1X, 34, 35), satavara (XI1X, 36), guggulu (X1X, 38), tustha (X1X, 39).

The aswattha is invoked against enemies (I, 6) and the dami for benefit
to the hair (VI 3o0), The land is known to be the mother of healing plants:*
“These three earths (priffevi) that are there—of them earth (bhdimr) is the
highest ; from off their skin have I seized a remedy.”

The following is the hymn sung by Viswamitra for the increase of

barley: ®
“1, Rise up, become abundant with thine own greatness, O barley ; ruin
all receptacles ; let not the bolt from heaven smite thee.

2. Where we appeal unto thee, the divine barley that listens, there rise
up, like the sky ; be unexhausted, like the ocean.

3. Unexhausted be thine attendants, unexhausted thy heaps; thy besto-

wers be unexhausted ; thy eaters be unexhaused.”

The following plants are common to Sulbranifi and Vedic Literature :
Ficus religiosa, (2) Ficus glomerata, (3) Zizyphus jujuba, (4) Gmelina arborea,
(5) Butea frondosa, (6) Acacia catechu, (7) Pheenix sylvestris, (8) Pinus deodara
(g) AEgle marmelos, {10} Flacourtia sapida, (11) Acacia suma, (rz) Bombax
malabaricum, (13) Dalbergia sissoo, (14) Diospyros embryopteris (15) Ficus
bengalensis,

* Ihid, Vol. 7, p. 452,

2 Atharva Veda (Harvard, Vol. B), pp, 244-46,

3 Ihid, pp. M47-950,

* Harvard Oriental Series, Vol. 8, p. 205,

¢ Ihid, Vol. 8, p. 387.

* For references to plants in Vedie Literature, see Vedic fuder, Vol. L, p.6930. Sea also
sacdonell's Sanskeil Literatwee (LI00), pp. 145-140, and Me. Bijayehandrea Majumdar's Vedic
Names of Plants in the Kirtik number of the Bengali mouthly, Bharali (Caleutta, 1913.)
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Of these some are Himalayan species, some are common all-India cosmopo-
lites, and others belong to the more or less dry and arid regions. The Vedic
Flora thus indicates the marks of the Indus plain region and the upper Gangetic
plain, So far as Sukra Flora partially coincides with Vedic Flora, the ecommon
geographical influences must be responsible for this. We have seen above that
this area is a part of the larger region covered by the Sukra Flora.

(B) Charaka Flora and Sukra Flora.

Among the fruit-bearing plants, the following species are common to
Charata Samhita' and Subraniti: (1) Ficus glomerata, (z) Tamarindus indiea,
(3) Santalum album, (4) Citrus medica, {5) Nauclea cadamba, (6) Jonesia asoka, (7)
Zgle marmelos, (8) Feronia elephantum, (g) Mimusops hexandra, (10) Mangifera
indica, (r1) Calophyllum inophyllum, (12) Michelia champaka, (13) Phaenix
sylvestris, (14) Pinus longifolia, (15) Punica granatum, (16) Juglans regia, (17)
Zizyphus jujuba, (18) Azadirachta indica, {19) Myrica sapida, (z0) Mimusops
hexandra, (21) Pongamia glabra, (22) Areca catechu.

Among the dranyaka, the following species are common to Charaka
Samhvtd and Sukranit 1 (1) Acacia catechu, (2) Premna integritolia, (3) Shorea
robusta, (4) Holarrhena antidysenterica, (5) Anogeissus latifolia, (6) Butea fon-
dosa, (7) Alstonia scholaris, (8) Cedrela tocna, (g) Cedrus deodara, (10) Carissa
carandas, (11) Balanites roxburghii, (12) Boswellia serrata, (13) Gmelina
arborea, (14) Stephania hernandifolia, (15) Diospyros embryopteris, (16) Ter-
minalia chebula, (17) Semecarpus anacardium, (18) Calotropis gigantea, (19)
Acacia farnesiana, (z0) Bombax malabaricum, (21} Terminalia cellerica and (z2)
Bassia latifolia.

In the above two lists we have 44 species of the 6g in the Sukra Flora, i.e.,
above 6o per cent, A careful enumeration of all plants in Charata would show a
higher percentage. [In fact, it would not at all be erroneous if we assert that
perhaps the whole of the Sukra Flora is included in the Charakalist of sco
plants divided into 5o pharmacopocial vargas or orders of 10 each, It is not safe
to define the geographical horizen of the Charaka Flora, at any rate it is
certain that, unlike the Vedic Flora, it cannot be assigned selely to the Indus
or the Upper Gangetic plain. Cocos nucifera does not seem to be included in
the list, but Areca cafechu is there, and this unmistakably points to humid,
deltaic or littoral vegetation.

This extension of the Charaka Flora beyond the limits of the Punjab, the
home of the first authors of the Charaka cycle, indicates that the whole of
Northern India at any rate, if not portions of the South, must have been known
from sea to sea. Regular rade in medicinal herbs, cultivation or naturalisation
of those that are not indigenous, systematic exploration of forests on hills and
in plains, and such like things that take Ayurvedists and druggists out of the
limits of any one botanical region and make them more or less cosmopolitan,

i Foar the names of lﬂ;“_}tﬂ- in ﬂh:l.-:l'rik.-ll Silr}_;h“l[, o Gl ﬁ!:’ll'ﬂ-“li work on the I-I'HI"{III“"
Flora of Indic by Dr. Pandurang Gopal (Poona, 1886),
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are implied in the scientific analysis and classification of the vegetable materia
medica in the text-book of the Punjab masters.

It must be noted also that the possibility of merely hearsay or con-
ventional references and descriptions of things not personally observed or
experimented upon is not unlikely, though it would be well-nigh impossible
to assert this dogmatically about one or other of the Charakans, Susrutans,
Vagbhatans, and Chakradattans, Certain it is that in the latter-day schools
of medicine the lists became more and more conventional, mere repro-
ductions from the writings of the great masters or Risis. There is, however,
another important point with regard to the lists of Flora in the successive
commentaries or abridgments of the medical encyclopsedias, A comparative
study' of the Indian Pharmacopeeias would show that Vagbhata, Chakradatta,
Narahari Pandit and Bhava Misra, while perpetuating the tradition of their
great precursors, have introduced not only new names but also new plants in the
treatises prepared respectively for Western lndia, Eastern India, Maharastra
and Madhyadesa, While therefore, we admit the existence of a conventional
floating literature on medicinal plants as on other things, which, like a
touch of nature converted the whole of India into a single unit, a common
home of the men of letters, and imparted a family likeness and universal or
all-India character to the literary productions of educated Hindusthan, we
cannot rationally ignore in them the possession, also, of a local colour and pro-
vincial physiognomy which can be detected ouly by the patiently investigating
eye of skilful observers,

So far as the Sukra Flora is concerned, we see that its geography is more
extensive than that of the Vedic, but less than or perhaps equal to, that of the
Charaka, If we notice the flora in points which make them differ, we find that
the Vedic and the Charaka are more Himalayan, while the Sukra is more

humid.
(C) Varaha Flora and Sukra Flora,

In the Brihat Samhitd of Varakamihira, botanical facts and phenomena have
been recorded in three chapters. The 2gth chapter deals with flowers and plants
and is called Kuswmalatddhydya. The 54th is called Dagdrgala and deals with
under-currents, both good and evil, which may be indicated by the position and
growth of plants as well as by other things, The 55th chapter treats of garden-
ing and horticulture and is named Bribsdyurveda, The plants mentioned in
these three chapters may be taken to be those most familiar to the people of
Avanti (in Ujjayini) in the 6th century A.D, for that is the birth-place of
Varaha. It may be possible to find out the Geography of the Sukra Flora
by comparing the lists furnished in Brihat Samhitd about the Ujjayini Flora
with those in Sukranifi,

| Materials for such a comparative study have been furnished by Kavirij Birajicharan
Gupta of Coochbehar State in the two volumes of the Bengali work, Vanaugadhidarpana,
and also in his learned introduetion to them.
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Among the trees mentioned by the Sukra authors as phalinak or fruit-
bearing, almost all are referred to by Vardhamihira, Ouly the following 16
species appear to be special to the Sukra Flora: (1) Tamarindus indica, (2)
Santalum album, (3) Citrus medica, (4) Pyrus communis, (5) Myrica sapida,
(6) Morus alba or Morus indica, (7)Spondias mangifera, (8) Pinus longifolia, (g)
Juglans regia or aleurites moluccana, (10) Mimusops hexandra, (11) Pongamia
glabra, (i12) Gareinia xanthochymus, (13) Diospyros melanxylon, (14) Phyllan-
thus distichas or Anona reticulata, (15) Areca catechu, and (16) Cocos nucifera,

Here also one must not be blind to the argumentum ex silentio, Mere
silence of Varahamihira does not point to any plants being unknown or at
any rate unfamiliar to him and his countrymen, Thus among the species men-
tioned in Sukraniti there are some which are indigenous to, or may be cultivat-
ed and naturalised in, all parts of India, and there is no reason why these should
be peculiar to the Sukra Flora and not have been mentioned inthe Ujjayini
Schedule. Such cosmopolite species are (1) Tamarindus indica, and (2) Phyl-
lauthus distichas or Anona reticulata. Compared with Ujjayini Flora, the pecu-
liarity of Sukra Flora is thus more apparent than real.

There remain now 14 species peculiar to Sukra Flora, and this ina listof 33,

A further process of elimination is necessary to find out how far the
Sukra Flora differs from the Ujjayini Flora. The seven species Santalum
album, Citrus medica, Pinus longifolia, Areca catechu, Myrica sapida, Mimusops
hexandra, Pongamia glabra and Juglans regia have a place in the Charaka Flora
of earlier times, There is no special reason why these should not have been
included, at least conventionally, in the Ujjayini list as well, like the cosmopo-
lites we have just referred so,

‘The peculiar species of the Sukra Flora are thus reducedto six only :

(1) Pyrus communis (amrita)--rare.

(2) Morus alba or indica (tuda)

(3) Spondias mangifera (Amra).

(4) Garcinia xanthochymus (taméla),

(5) Diospyros melanaxylon (kuddala).

(6) Cocos nucifera (narikela)

Among the drapvaka (wild) and bantaking (thorny) species mentioned by
the authors of the Sukra cycle, the following have not been mentioned in the
Brihat Samhitd : (1) Tectona grandis, (2) Acacia arabica, (3! Garcinia xan-
thochymus or Cinnamomum tamala, (4} Holarrhena antidysenterica, (5) Cedrela
toona, (6) Cedrus deodara, (7) Flacourtia sapida, (8) Carissa carandas, (g) Betula
bhojapatra, (10) Strychnos nux-vomica, (11) Capparis aphylla, {12) Boswellia
serrata, (13) Gmelina arborea, (r4) Stephania hernandifolia, (15) Terminalia
chebula, (16) Acacia farnesiana.

Here, again, we have to note several cosmopolite species which might be
included in the Ujjayini list : (1) Tectona grandis, (z) Acacia arabica, (3) Holar-
rhena antidysenterica, (4) Carissa carandas, (5) Acacia farnesiana,
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Thus we have altogether only 11 species which seem to be special to Suk-
yaniti ; and this in a list pf 34.

Here, again, by comparing Charaka,' Ujjayini and Sukra Flora we have
to eliminate six species from the 11 as special to the last, These are Cedrus
deodara, Cedrela toona, Boswellia serrata, Gmelina arborea, Stephania her-
nandifolia and T'erminalia chebula,

Thus we bave only five species left as peculiar to the Sukra Flora:

(1) Garcinia xanthochymus (Tapinchchha or tamala).

{z) Flacourtia sapida (vikankata).

(3) Betula bhojapatra (bhojapatra),

(4) Strychnos nux-vomica (visamusthi)

(5) Capparis aphylla (kariraka).

Inthe Varaba list we find that more than 5o per cent, of the Sukra Flora have
been actually mentioned, Adding to them the plants that are very common
to all parts of the country, and also those which must have been known to
Varahamihira, since they have been familiar even to the Charakans of pre-
Buddhistic times, we have left a very small residue that is peculiar to Sukra
Flora.

[t thus appears that all the Flora mentioned in Sukraniti indicate an age
far removed from the days of Islamic and Portuguese influences. On the
strength of botanical evidences, other things remaining the same, there can be
no nbjcl:'tiou to placing the Sukraniti during the period indicated by the farthest
limit Charaka, and represented by the important land-mark of the sixth century
A.D., the Brihat Samhitd.

The close coincidence of Varaha and Sukra Flora leads 1o another im-
portant conclusion. This is about the focale. We have seen that the Charala
Samhita, being a medical work, had necessarily to be more all-India, ency-
clopaedic and universal, so far as the vegetable kingdom was concerned. The
Geography of the Charaka is therefore wide as a matter of course, But Vara-
hamihira, who was writing a treatise to guide the rulers of men, might be ex-
pected to be more local and address himself naturally to the needs of his own
patron Bhoja, Vikramaditya? of Malwa, The chapters on agri-flori-horticulture
in the Brihat Samhita constitute most probably a section dealing with the Flora
Malwensis of the 6th cent, A. D. The absence of Pinus longifolia, Cedrus
deodara, Betula bhojapatra and other purely Himalayan species in the Varaha
list points to the local character of the Royal Botanical Garden at Ujjayini. So
also the absence of Areca catechu and Cocos nucifera determines the horizon of
Varaha Flora. The Varaha Flora is thus a local Ujjayini collection and repre-
sents the Upper Gangetic sub- lﬂgmn of Hooker's Botanical Provinces,

I &a0 the 1[14[; of Plants in (h.lrll-.a. in Vawvawzadhidarpane, a Bengali work in two
volumes by Kavirija Gupta of Coochbehar (1208-1909). Also chapter VII of Gondal's History
of Aryan Mediciual Seience (1806), and Kaviraj Avinis Chandra Kaviratna's English
Translation of Charaka Samhitd (1890-96), pp. 13-92,
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Besides the close similarityin the lists of Flora between Vargha and Sukra,
the very theory of Horti-Floriculture advocated in the treatises raises important
issues regarding the time and place of Sukraniti. The two works may be com-
pared on three topics : (1) planting of trees, (2) watering of trees, (3) nourish-
ment of trees, According to the parallel passages and various readings in Mr.
Oppert's notes, it appears that the theory of Sukraniti about watering and
nourishment is found in only cne text —the Bengal manuscript in the posses-
sion of Dr. Rimdas Sen.

Both in matter and language the Sukraniti shows evidences of quotation,
incorporation, paraphrasing and adaptation from Brihat Samhita by copyists
or authors who knew geographical conditions more humid and fertile than
those in Varaha's place. This has been described in a subsequent section.’

The geographical limits common to Vedie, Charaka, Varahamihiran and
Sukra Floras comprise the Upper Gangetic plain, as they include definitely the
Malwa regions. The Sukra Flora, therefore, covers this tract together with the
northern regions of Himalayan flora and the south-eastern regions of the Lower
Gangetic or Deltaic flora.

(D) Kdliddsie Flora and Sukra Flora.

The Flora of Kalidasa in the 18 cantos of Raghuvamsam from the nature
of the case is an epitome of the Flora Indica known to the world of letters in his
days. Like the Rdmdyanam and Mahdbhdralam and many of the Purdnas, the
Raghuvamsam is an intensely national epic, the embodiment of Hindu India, of
its ideals and ambitions, and covers the Geography, Zoology, Botany, Ethnology,
and History of Hindusthan from Pragjyotisa on the east to the land of the
Parasikas on the west, and from the territory of the Kiratas on the North to the
island of Ceylon onthe south. The Raghuvamsa Flora is, therefore, no touchstone
of the Sukra Flora as to its geography, though historically speaking, it supplies
a good catalogue of plants, like that in Bribat Samhitd, which were indigenous
to and cultivated in India during the period between Hellenistic and lslamic
influences,

But the Meghaduta of Kalidisa in which the cloud bas been entrusted
with message from aspot in Central India (Vindhyas) to a city on Mount
Kaildsa in the Himalayas is more restricted in its botany. " In the frst-half
of the poem the Yaksa describes® * # * Mount Amrakuta on whose peak it
will rest after quenching, with showers, the forest fires ; the Narmada winding at
the foot of the Vindhya Hills ; the town of Vidisa (Bhilsa) and the stream of the
Vetravati (Betwa) ; the city of Ujjayini in the land of Avanti; the sacred region
of Kuruksetra; the Ganges and the mountain from which she sprang, white
with snow-fields ; till Alaka on mount Kaildsa is finally reached,” As might

— e e —

1 See Sulea 1V, iv, 92.93, 105-1006, 107-108, 110 112, also p. 237 of Oppert's edition
for various readings, Vide Brihat Samhite LV, 9, 12, 16, 17.

1 Bxteact from Macdonell's Serskrit Literabure quoted by Mr S, O, Sarkar, M_A., of
the Provincial Civil Serviee in the introduction to his English versical rendering of
Meghadata (City Book Society, L906). Sec this work for the interesting geographical and
botanical notes collected from the reseavches of Indian and European Scholars.
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be expected, the Meghaduta Flora is more extensive than Varahamihiran, as it
covers the whole ground of mid-Aryavarta in the longitudinal direction
and includes the latter as only one of the types represented in it. The
Himalayan flora has a special place in it, as the whole Second Book of the
‘Cloud-Messenger ' is devoted to a description of the city on Alakd. But the
eastern humid and littoral vegetation is entirely lacking in it. 3

The 31 species enumerated by Mr, Manamohan Chakravarti! as constitut-
ing the Meghaduta Flora thus comprise the Malwa (Varabamihiran) and
Himalayan Flora, but exclude the Lower Gangetic. The Sukra Flera coincides
in one of its aspects with this whole flora of Meghadutza, but in another respect
goes beyond its limits,

The Gengrnphy of Sukra wvegetation therefore mr:hldes that of Megha-
dutam, ie., mid-Aryavarta as a sub-region, and Eastern Aryavarta as another
sub-region, but falls short of that of the Raghuvamsam which includes also the
India south of the Vindhyas.

4. Concluding Remaris.

We have tentatively determined the Geography of the Sukra Flora by
three independent evidences:

(1) Botanical Statisties proves it to be ‘sub-tropical.’

(z) Ecology (including Meteorology and Phyto-geography) proves it to be
‘ Gangetic,' according to the nomenclature of Hooker.

(3) Literature or Comparative Botany proves it to be less Himalayan
than Vediec and Charaka (and perhaps Meghaduila), less encyclopadic than
Raghnvamsam, more Himalayan than Variha, more extensive than Varaha
as including (1) Himalayan and (2} Deltaic, more extensive than Vedic and
Meghadutam as including Deltaic, and probably co-extensive with Charaka.

The Vedic Flora represents Indus Plain Province (Punjab, Sindh, etc,),
the Charaka, though the work of an inhabitant of the Indus Plain, rep-
resents the flora of both the Indus and the Gangetic Plains (of Hooker),
as well as of the Himalayas, r.e.,, the whole of Northern India, Varaha
Flora represents Malwa and the Upper Gangetic sub-region, Raghuvamsam
represents the Flora Indica according to the conditions of Poetic Art, and
Meghadutam represents the Upper Gangetic sub-region together with a portion
of the Himalayas.

The Sukra Flora thus represents the Upper Gangetic plain, Himalayan
regions as well as the humid deltaic and littoral sections of Eastern India,

As for chronology, literary history proves the Sukra Flora to be

' Quoted by My, 8. C. Sarkar in the Notes to his English Meghaduta, Mr, Chakravarti
takes Lodhra to be Bassia latifolia, Really it is Symplocus racemosa, while madlnla
would be Bassia latifolia, See Griflith's Specimens of old Indian Poetry (Panini Ofice,

1914) for the whole poem in English verse.
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Islamic' and does not prevent it from being at least as old as Charaka, Now
Pre-Islamic means the period as late as the 8th century in Sindh, 1oth century
in the Punjab, 11th century in Kanauj (Upper Gangetic Plain) and 12th century
(1193 A.D) at Pawaliputra and Gauda (Lower Gangetic plain). But, as our
geography does not take us beyond the botanical limits of the Gangetic plain,
the Sukra Flora may be placed at any period between the 6th eentury B.C,
and 1zth century A.D, And il the fact of incorporation and adaptation from
Vardhamihira be admitted, both the Sukra Flora and the Sukra authors
(at any rate, the Eastern copyists of Sukranitf) have to be placed after
the 6th century A.D.

SECTION 4,
Forestry.
(a) Now-ecomomic,

The Forests are important items in Indian social economy according to the
authors of the Sukra cycle, The third and fourth stages or dsramas of Hindu
life called Fdnaprastha and Yati or Sanydsa respectively have to be spent in the
forests,® There are elaborate rules in all Smriti Sastras regarding this retiring
to, and life in, forests. The Finaprastha stage is compulsory on all the four
castes, but Yafion Brahmanas only, The function of men in the third stage
is to restrain passions and activities, and in the fourth is to try to attain salva-
tion,

Forests are the resort of people for non-Sastric motives also, Among
the general rules of morality we are told that one should prefer life in a forest®

1t would be interesting to study the history of cultivated plants in India, Such a
work should be divided into two branches @ (1) Geologieal—gziving an aceount of the varions
clomental forees that have led to the existence of Malayan, Chino=Japanese, Earopoan,
African and even American species in India, and (2) Histovical—recording the snceessive
ciforts by which Chinese, Persian and Eonropean plants have been nataralised in India,
Thus we know thab tobacco and potato are very modern introductions duc to the
Portugunese (and other European) nations. 3o alse the Muossalman BEmperors were great
patrons of Eeonomic Botany, especially of Feonitery. We read in the .dyeen Akbari
[Glawdin's Translation (1783), Vol L, pp. 92.09]: *“ His Majesty is exceedingly fond of
Frait ; and by the great encouragement that he has git’cll to the eonltivation of fruit-trees,
skilful people have come with their families from Persia and Tartary, and settled in
this couniry.,” See Walts Diclicoary of the Economic Products of Tedia and Dymock’s
Vegelable Materia Medica of Western India, [or the history and uses of Indian plants,
Cf. also, * Opium was fiest introdoced into this country from Arabia, [ts spread in India
iz synchronons with the advent of the Mahomedans who had adopted ib as a suitable
substitute for fermented liguors, which their rveligion discountenances. Some more
drugs which happensd to be introduced ivto India doving the Alalbomedan rule are :— Al
(Pruwies bocuriensis), Badian ([Hicinm  anisabem), Banfasha (Vields odoraba), Gaozban
(Ouosime  bracteatum), ete) —History of drgpen Medical Science by the Thakur Sahily of
Gondal, pp. 1253-127,  (Edition, 15UG),

Peukea IV, iv, 1-5.

* Bukra 111, 5376-577.
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to being dependent on others, Then the exile of Rama in a forest! by Dasa-
ratha's command also points to the forest being a resort of men, There are
also persons who retire to forests® after knowing of complaints against them,
The law enjoins that the king should summon such people to the court to
answer the charge,

Thelaw of the realm has to provide for several classes of cases pertaining to
forest, Thus if a bound-down man violates the limitations imposed upon him
when crossing a forest® or going through a difficult region, he is not guilty and
should not be punished. 5o also in the cases of offences committed in forests*
t.e,, inaccessible regions where human evidences, eg., witnesses, &c., arenot
casily available, Sukracharyya ordains that divine Sddhanas or ordeals shouid
be resorted to. Then again among the several instances of trial by peers we
read that ' foresters® are to be tried with the help of foresters,”

The existence of both religious and legal regulations points to forests being
important topographical features of the country of Sukriachiaryya, So they
are ; for amoung the general rules we read that (1) one should not visit solitary
forests,® unoccupied houses, and cremation grounds even by day, and (z) one
should always travel with companions, and while travelling, should not take
rest on roads or in forests.”

That forests are familiar sights to the authors of the Sukra cycle would
be evident from the characteristic analogy drawn by them in the following lines,
“ One should bring to bay or discipline, by the hook of knowledge, the elephant
of the senses which is running to and fro in a destructive manner in the wvast
forest® of enjoyable things.”

The statesmen of the Sukra cycle, therefore, are judicious enough to
devise ways and means for atilising the forests, in order to promote the pros-
perity and importance of their state, They have prescribed hunting excursions
among the functions of the king. * He should sport with tigers, peacocks, birds
and other animals of the forest,® and in the course of the hunting should kill
the wild ones.” The Arthasdsira’® of Kautilya is more explicit on the point,
We read that Chandragupta had a hunting forest exclusively for his own use.
It was provided with only one entrance and hbad a canal running round it to
ward off intrusion, Inside were planted fruit-trees, thornless trees, &c. There
roamed at large not only the wilder games, but also some of the wilder ones,
deprived of their natural offending weapons, * * # Besides the imperial hunting
forest, there was another public forest thrown open to all persons willing to
hunt”

The forests are, like mines, important sources of Government revenue
according to the finauciers of the Sukra cycle, The Sumanira or Finance

- ——
——— =

! Sukra 11, 63. * mukra LLI, G0,
! Sukra IV, v. 214-215. ' Sukra 111, 124,
* Sulra IV, v, 210-211. * Snkral, 193-194,
4 Sukea IV, v, B09-11, ' Sukra 1, G65-GGG,

* Sukra 1V, v, 44-45, ” Law's Studies in Hindu Polity.
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minister has to take a census ! of the forests and study the income accruing
from them,

The forests have been utilised by the Sukra statesmen for military pur-
poses also. Among the various classes of forts we have the wvanadurga or
forest fort,” which is encircled by huge thorns and clusters of trees, This
type of forts is superior® to that which is surrounded by ditches and also that
which is protected by walls of bricks, mud and stones, It is, however, inferior
to the desert-forts, water-forts and hill-forts,

Then an important division of the army seems to consist of people living
in forests, who ordinarily are independent and do not perhaps acknowledge
the suzerainty of the ruler., The king should, however, be sagacious enough to
make use of them for his military defence, The section of the army composed
of such recruits is called sddyaska?® i.e.,, new or raw, as opposed to the manla,
1,¢., standing or permanent. It is also called agw/maka i.e., one which is not
officered and divided into regiments by the state, but brings its own officers
and fighting apparatus, The Kiratas and people living in forests who are
dependent on their own resources and strength constitute this division of the
state army,

It is one of the counsels of diplomacy to try to win over these forest tribes
to one’s side by hook or by crook, “ Peace should be made even with andryas,®
for otherwise they can overpower the ruler by attack ;" whereas, on the
contrary, if the ruler be wise enough to grant them timely concessions, reward,
&c,, they may stand him in good stead in times of emergency by making the
enemy’s progress impossible, " Just as a cluster of bamboos cannot be destroyed
if surrounded by thick thorny trees, so the ruler should be like a bamboo
surrounded by clusters,” Such foresters as cnter Government service or are
otherwise useful to the king should have quarters reserved for them just outside
the city limits,¢

(b) Ecomnomic.

The economic importance of forests now remains tu be considered, They
are the sources of fuel, fodder, grass and timber, According to the Sukra states-
men the king should lay siege’ to the enemy’s country from such a position
as to destroy ‘' carefully the people who help the enemy by carrying wood,
water and provisions,” The military manceuvres and tactics should also be
dilatory and spread over a long perind of time—=in order that ' provisions of the
enemy may be cut short and food and fuel diminished.” Again, “ the power-
ful should coerce the enemy by stopping the supplies of water, provisions,
fodder, grass, &c,, ip an unfavourable region,”

Not only in warlike operations but also in the normal functions of states,
Sukracharyya recognises the value of forests in the ordinary secular life of

' Sukra LI, 207-8, 211-212, * Sukra IV, vii, 22-28,
* Bulkra IV, vi, b. * Sukra IV, vii, 482.84,
2 Bukra 1V, vi, 11-12, ® Bukra I, 500-12,

* Bulra TV, vii, 570=T7,
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the people. The regulations relating to the site! for the building of the capital
pay due heed to this. The place is to he one which " abounds in various
trees, plants and shrubs, and is rich in cattle, birds, and other animals,
is endowed with good sources of water and supplies of grains, and is happily
provided with resources in grasses and woods,” Then, again, the collection
of grasses and woods in forests has been recognised as one of the occupations
and means of livelihood, and it is important enough to be reckoned in Sukra's
comprehensive scheme of taxation, * The king should realise one-third, one-
fifth, one-seventh, one-tenth or one-twenticth from the collectors of grasses,®
woods &c.”

Last but not least in economic importance are (1) the kanfakinah® or
thorny trees which according to Sukriacharyya should be planted in forests,
(2) phalinah* or fruit-bearing trees which should be planted very near the
village, and (3) other expansive trees, shrubs,® creepers, &c., which are to be
carefully planted in villages, if domestic, in forests, if wild.

The classification is not at all scientifie, as we have noted in a previous
section.  All the plants enumerated by Sukra might have been mentiened to-
gether in one list, for they all belong to the * Flowering® or Phanerogam division
according to the Taxonomy of modern Botanists, Economically speaking, again,
this classification serves the purpose well so far as it goes, f.e., as a convenient
means of knowing which species may be planted in and near the homestead,
and which species should be planted at a distance, But it is not the intention
of the Sukra authors, nor should we interpret the classification to mean, that
the Aranpaka or wild and forest flora are in any way less useful to man than
those which have beenr regarded as domestic, For, from the standpoint of
Utilitarian Botany, both the classes are of equal importance.

Sukracharyya has adopted only one principle of economic classification,
e,g., that intodomestic and wild. The result is that each of these groups may
be sub-divided (a) geographically into evergreen, deciduous, or otherwise as we
have seen ina previous section,® and (6) economically into medicinal, indus-
trial, etc.

I Sukra I, 425-4258, Cf. Kimandaki Niti, iv, 50-50,

* Bukea IV, ii, 257-38.

I Sukra 1V, iv, 113-114,

4 Sukra IV, iv, 103,

* Bukra IV, iv, 123-124,

* The deciduous forests yield sil, teak, sandal, ebony, and valuable genera, e.q., Termi-
nalia, Anogeissus, Acacia (Acacia catechu) and other trees that supply the wood oils and
varnishes largely used in the domestic life of the inhabitants of the country. * * Among
trees characteristic of evergreens may be mentioned Terminalia, Cedrela toona, the wild
mange, &c. Pinus longifolian flourishes at lower elevations and finally mixes with ihe
deciduous forests of the plains, See the Chapter on Forests in the Economic Volume of the
Indian Empire in lmperial Gazgetteer Series, and Brihat Sambita LXX 2-4, for Hindn ideas
about Timber,
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Uses of Plants.

“There 1s no plant!' which bas no medicinal properties,” says Sukra-
charyya; and all the plants mentioned by the Sukra authors have one or other
use in Hindu Pharmacopeeia, The fact that Charaka mentions almost all of
these in his maleria medica points to this,

The Sukra Flora, whether belonging to the domestic or wildclass contains ;

(1) Timber trees, e.g., Capparis aphylla, Garcinia xanthochymus, Calo-
phyllum inophyllum, Bombax malabaricum, Feronia elephantum, /Egle marmelos,
Zizyphus jujuba, Terminalia arjuna, Bassia latifolia, Ficus bengalensis, Ficus
glomerata, Ficus religiosa, Pheenix sylvestris, Areca catechu, Dendrocalamus
strictus, &c ;

(2) Food plants, e.g., Capparis aphylla, Garcinia xanthochymus, Flacourtia
sapida, Bombax malabaricum, /[gle marmelos, Feronia elephantum, Mangifera
indica, Mimusops elengi, Bassia latifolia, Aleurites moluccana, &c, ;

(3) Famine plants, e.g,, Bassia latifolia, Ficus bengalensis, glomerata,
geligiosa, Santalum album, Phanix sylvestris, &c,;

(4) Fermented drinks, e.g., Bassia latifolia, Calotropis gigantea, Cocos
nucifera, Pheenix sylvestris, Saccharum officinalis, &c,;

(5) Oil-yielding plants, eg., Bassia latilolia, Semecarpus anacardium,
Pongamia glabra, Butea frondosa, Terminalia bellerica, Chebula, Bassia
latifolia, Cocos nucifera, Santalum, album, &e, ;

(6) Fibrous plants, e.g.,, Butea frondosa, Calotropis gigantea, Ficus reli-
giosa, bengalensis, Morus alba, Cocos nucifera, Pheenix sylvestris, &e. ;

(7) Dyes, e.g., Garcinia xanthochymus, Zizyphus jujuba, Butea frondosa,
Acacia arabica, suma, catechu, Terminalia chebula, Woodfordia floribunda,
Artocarpus lakoocha, Tectona grandis, &c. ;

(8) Gums and resins, e.g., Spondias mangifera, Bombax malabaricum,
Feronia elephantum, Mangifera indica, Semecarpus anacardium, Butea fron-
dosa, Terminalia bellerica, &c.;

(9) Vegetable soaps, ¢.g., Acacia arabica ;

(1) Vegetable poisons, e,g., Semecarpus anacardium, Strychnos nux-
vomica.

(r1) Vegetable antidotes to Snake-bites, ¢,g., Euphorbia neriifolia ;

(12) Fodder, e.g., Dendrocalamus strictus, Cicer arietinum, /Egle marmelos,
Cedrela toona, Butea frondosa, Ficus bengalensis, &e, ; and

(13) Sacred Flora.

We have to notice in connexion with the economics of Forest Flora
that some of the plants in Sukraniti are valuable from their uses in reli-
zious rites and ceremonies of the Hindus, One of the reasons for the inclusion
of Butea frondosa, Calotropis gigantea, Ficus glomerata, religiosa, Mangifera
indica, Citrus medica, Melia azadirachta, [onesia asoka,Egle marmelos, Michelia
champaka, etc., in the Sukra Flora might be due to their importance in Hindu
religious life,

! Sukra II, 254-255.
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We have not mentioned the various uses' which people make of the
plants, trees, or shrubs that have not been included in the two lists given by
Sukra but referred to incidentally, Some of those plants which have been men-
tioned casually, e.g,, cotton, bamboo, &e,, might be well-included in the two lists,
The multifarious uses of the cercals, &c., whether as edibles or industrial
ingredients, have also been purposely avoided here, since, though they may, like
the others, be treated in conuexion with foresis and forest produce, they have
not been mentioned by the Sukra authors separately as forming a class by
themselves,  All these casual references will be treated in a subsequent
section in connexion with the uses made of them by Sukracharyya,

It must have been clear from the foregoing account that each of the
plants mentioned by the Sukra authors serves more purpses than one, and that
it is not possible to make any classification, from the standpoint of Economic
Botany, without running the risk of overlapping and cross division, lncident-
ally also we are led to think that the country of Sukrachiryya is not a purely
agricultural one, but is industrial as well, In fact, among the 64 arts or falds
we have several connected with plants, These come under two heads: (1)
Medical Botany and (z) Industrial Botany.

Like mineralegy, Medical Botany is an important branch of Ayurveda;
and among the 1o kfalis mentioned in this science, we have, according to
Sukracharyya, the following five pertaining to the vegetable kingdom alone,
e.e., (1) distillation of wines and spirituous liquors from flowers, (2) extrication
of thorns (3) planting, grafting and preservation of plants, (4) use of prepara-
tions from sugarcanes, (5) mixtures of metals and medicinal plants.

Wines,
References to wine and spirituous drinks are frequent in Sukraniti :

(1) One of the 64 kalas is the distillation of wines® and spirituous
liquors from flowers, &c.

(2) Three general rules of morality have reference to liquor and enjoin
temperance upon the people :

(i) One should not visit liquor-houses at night.*
(ii) One should not sell liquor,®
(1ii) One should not get intoxicated with spirituous liquors.®

(3) Drinking, however, is better than other vices :
(i) * Even the king who is a drunkard’ is good, but not he who is
very angry and addicted to women, For the severe man
irritates or alienates the subjects, but the other destroys the

— —

I mee the Botanical Volume of the Bombey Gazelleer, Eeonomic Volame of the Tndicn
Empire in lmperial Gazetteer (Chapters on Agriculture and Forests), and also Watt's
Dictionwry of the Economic Products of Tudia,

* Sulkra 1V, iii, 141-47, * Sukra 101, 63-64,
* Sukra IV, iii, 141, * Bukra 111, 242,
Sukra IIT, 57-50. " Sukra IV, i, 124-25,
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castes only.” It is evident that according to Sukra morality
the vice which leads to civic and pelitical deterioration or
ruin is of a blacker dye than that which touches the social
life only.

(i) " The man who drinks wine' is deprived of his intelligence
and loses his business.” DBut the result is not very criminal,

(ili)) Moreover, * passion and anger are greater intoxicants than
wine.* Greed is the cause of destruction of the life and
property of subjects,” Hence the king should give up these
three.

(4) With regard to temperance, Sukra authors really follow the via media,
For rulers as well as for people Sukracharyya advises the golden mean :?

(1) Ofthe man who drinks wine excessively, intelligence dis-
appcars.

(ii) But wine, drunk according to some measure, increases the talent,
clarifies the intelligence, augments patience, and makes the
mind steadfast ; but otherwise it is ruinous.

(ili) Sensuousness and anger are like wine and should be duly in-
dulged in—the former for the maintenance of the family, the
latter against enemies.

(5) Thelaws of the land with regard to wines are stated below :

(i) Without the permission of the king, the following are not to
be done by the subjects—drinking, distillation of wines.?

(1) The Ganja house (liquor house) or tavern should be kept outside
the village and the drunkards should be kept there. The
king should never allow drinki.g® of liquor in his kingdem
in the day time,

Plawls tn relation lo other balds.

Besides Agri-flori-horti-arbori-sylvi-cultural facts and phenomena re-
corded in Sukraniti, there are the industrial® or manufactural aspects of
Economic 7.e. Utilitarian Botany referred to casually by the Sukra authors.
I'he Periplus mentions, among other articles of trade that passed through
the ports on the Arabian and Bengal coasts in the first century A. D,
pepper, betel, spice, wine, wheat, sandal, aghil (kind of black aromatic wood).
These uses of flora as commercial merchandise, r.e., articles of trade or as raw
materials for the thousand and one arts and industries in secular life demand

——

L Sukra IV, i, 126, “ Sukra 1, 603-8 B

*sukea 1V, i, 127-120, *Sukra 1V, iv, 80=00,

" Sukra 1, 220-23535.

*Bee Baden Powell’s Punjab Manwfoctures (1872) pp. 74-001, 203-14, Birdwood's
Handbook Lo the Tndian Section (Paris Universal Exhibition, 1878) pp, 77-79, 83-84, Mafley's
dlonograph on Wood Carving (U. P, 1903) pp. 10-14, Wales’ Monograph on Wood Carving
(Bombay, 1002) pp. 2-3, also the historical works on Indian art guoted several times,
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our attention here. The mention of or allusion to these industrial facts in
Sukraniti is to be noticed mainly in the sections dealing with the 64 kalds and
with the list of artisans to be maintained by the state, but should also be sought
here and there and everywhere in the treatise, References to construction
of bridges, boats, cars, chariots, war-implements, arms and weapons, wooden
images, temples, palaces, forts, ploughs, &c,, as well as other processes and
products that point to the utilisation of timber and the art of the carpenter, are
instances in point, and bespeak the existence of timber-merchauts as well as
various grades of wood-carvers and carpenters connected with domestic, re-
ligious, architectural, military and agricultural arts.

We have also noted the Ayurvedic preparations from the vegetable drugs
of the country mentioned in Sukraniti, as well as the trade in medicinal herbs,
suggested by various passages in it. We have already noted the mention of
honey as a floral produce.

Other #kalds or industries connected with plants are (1) cleansing,
polishing, dyeing, &c,, of wooden vessels,' (2) preparation of boats, chariots and
conveyances® (3) preparaton of threads® and ropes, (4) weaving of fabries by
various threads,* (5) extraction of oil from seeds,® (6) climbing of trees,® (7)
preparation of vessels with bamboo, straws,” &c., and (8) making and preserva-
tion of betels,®

(c) Admriisiration,
Sulraniti thus bears testimony to the varied importance of forests in the

economy of social life. The Sukra statesmen, therefore, have organised a
special department of the state to look alter the interests velved in its

vegetable resources.
The department is broadly divisible into two sections: (1) Parks, public
grounds or pleasure-gardens and (2) Forests, sirictly so called.

The Sukra statesmen advise the king to give away lands for the gods,
for parks and public grounds,” and for dwelling-houses to the peasants,” but for
no other purpose, Among the general laws of the land we have, " you must
never obstruct the tanks, wells, parks,'® boundaries, &e,” The parks are the

' Sukra 1V, iil, 167-L63.

* Sukra 1V, iii, 178,  The uses and classes of timber and all such questions relating
to the “ strength of materials " have been detailed in Yukli-kalpataru. This work has been
utilised by Rijendrilal in his description of Hindo Furniture and Prof. Radhakumud in
the History of Indian Shippiug. cf. also Brilkat Samhila,

Sukea 1V, iii, 174.

+ Sukra 1V, iii, 175. Sce some of the traditions connected with the origin of the
weaving art in pp. 2-3 of Silberrad's Monagraph on Collon Fabrics (&e. p, 1808), the chapler
on Fibrous Manufactures in Baden Powell's Punjab Manufactures, pp. 74-01, and Birdwood's
Paris Universal Exhibition 1878, pp. 88-110, ef. also Thurston's Monograph on Cotton Fabric
Industry (Madras, 1897) and Twigg's Corpel making in the Bombay Presidency (1907).

¢ Bokra IV, iii, 187. " Bukra IV, iii, 188.
= gnkra 1V, iii, 188, * Bukra II, 423-424.
* Sukra LV, iii, 10, i Sukra I, G01-602.
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resorts of people as well the king for recreation ; and Sukracharyya advises the
ruler to cultivate social habits in such places, “In parks' and places of
entertainment, the king should carefully indulge in enjoyments with the people,
women, actors, musicians, poets, and magicians.,” The encyclopaedic scheme ol
general culture devised by the Sukra statesmen is thus adapted to make of the
king a perfect gentleman according to the ideas of the time, and quite up to date
in notions, tastes, and sentiments,

Parks do not seem to have been insignificant features of social life in Sukra's
days. They are important enough to have given rise to special classes of
skilled artisans, So the advice is that among goldsmiths, gunners, miners, &ec,,
who deserve the patronage and ! protection” of the state should be included
men who "construct parks,® artificial forests and pleasure-gardens,” Nor
is this all; they are also considerable enough to have been regarded as important
items of state *consumption,’ The expenditure on parks is also definitely men-
tioned as one that belongs to the upabhogya® class. '

The second section of the Forest Department has jurisdiction over forests
properly so called. The parks® are meant for health, recreation, enjoyment,
&e,, and counstitute the spending department pure and simple; whereas the
forests, as we have seen in the previous =ection, are important sources of
national wealth as well as Government revenue, Both these sections, however,
are under the management and control of an officer, called the drdmdadhipati ® or
the Superintendent of Parks and Forests, The qualifications of the Forest-
officer, according to Sukracharyya, should be a sound knowledge of agri-flori-
horti-culture, He is to * know the causes of the growth® and development of
flowers and fruits, the methods of planting and curing trees by the administra-
tion of proper soil and water at the suitable time, and the various uses of plants
as medicinal drugs.”

The Forest-officer is called tupyddhvalsa in the Arthasdstra of Chin-
akya.” He (1) is in charge of the imperial hunting forest, (2) public hunting
forest, and (3) has to perform a duty in connexion with the live-stock, iz, the
capture, when needed, of birds and beasts that live in the forestz under his
jurisdiction.

I Bukra I, GG1-62,

* Sokra 11, 83,

* Bukrea 11, GRO-01,

*Bec the deseription of Parks and Forests in Kamandeki, X1V, 27-42, Kimandalia
has devised the scheme of a regalated and restrained ]I!t'lillg_:,'l.'tll_tﬁ in Mrigayan or hunting
and sportsmanship for the king, by purposely allowing the constroction of sueh parks and
forests.  According to him, these are the necessary institutions of o state, and heneo
inevitable charges upon the publie revennes, for otherwise the king may be fempted to
undertake * wild goose chase™ and indolge in excessive hunting whieh would thus
degenerate into a vicions wyasan,

* Sukra II, 240,

* Sukea 11, 317-319,

T See in the Modern Review for Angust, 1911 the paper on the Department of Live-
stock in Chandragupta's Administration by Narendranath Law.

22
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I'he great assembly (Mahdsabhd) of the village, the unit of administration
in the Chola Empire, was divided into several committees—one of which was
elected for the supervision of gardens,

The following extract from Mr. Aiyangai’s Awcient India® gives an idea of
the importance of flower-gardens in medizeval Chola life (8co-1100 A,D.): " The
third published inscription records that a certain Perran Adittan of the Chola
country purchased two pieces of land, and made over both pieces to the villagers
for maintaining a flower-garden, * * # Having received in full the purchase-
money and the revenue of the land and having exempted the flower-garden (and
the land assigned) for the maintenance of the garden from taxes for as long as
the moon and the sun exist, we the assembly engraved this on stone,”

We are not sure if, besides having a knowledge of the matters connected
with the direc! utility of forests, the Superintendent of Parks and Forests in
Sukraniti and Arthasdstra is to have also a knowledge of their fndirect utility,
e.rr,, * that through the influence which they exercise upon climate, the regula-
tion of moisture, the stability of the soil, the healthiness and beauty of the
country and allied subjects,” That this topic, however, was not wholly unstudied
by the Hindus of yore may be demonstrated by references to Chapters XXI1X,
LIV, and LV of Varahamihira's Briha! Samhita, which, * although an astrologi-
cal work, contains,” according to Dr. Kern, “important astronomical data,
and its value for geography, architecture, sculpture, ete,, is unequalled by any
Sanskrit work as yet published,”

In the following section we have quoted Vardahamihira's ideas about the
influence of plants on (1) other plants and (2) climate, Varahamihira’s theory
of Sylviculture guarantees the forecast of rain, storm, drought, health, famine,
destructive fire, disease, &c., from the growth or otherwise of certain plants.

The following extract from Encyclopaedia Britannica supplies interesting
information regarding Forestry :*

“ In early times there was practically no forest-management, As long as
the forests occupied considerable areas, their produce was looked upon as
the free gift of nature, like air and water; men took it, used it, and even
destroyed it without let or hindrance. With the gradual increase of popula-
tion and the consequent reduction of the forest area, proprietary ideas developed;
people claimed the ownership of certain forests and proceeded to protect them
against outsiders. Subsequently the law of the country was called in to help
in protection, leading to the promulgation of special forest law. By degrees
it was found that mere protection was not sufficient and that steps must be
taken to enforce a more judicious treatment, The teaching of natural science
and political economy was brought to bear upon the subject, so that now
forestry has become a special science,”

The history of forest administration in British India is being given from
the same source : * With the advent of British rule forest destruction became

g Pp. um L4, LG,
s Article on Forests and Fmem; in Encyclopmdia Britannica, 11th Edition.
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more rapid than ever. * * * Then railways came and with their extension the
foresis suffered anew, partly on account of the increased demand for timber
and firewood, and partly on account of the fresh impetus given to cultivation
along their routes, Ultimately, when failure to meet the requirements of
public works was brought to notice it was recognised that a grievous mistake
had been made in allowing the forests to be recklessly destroyed. Already in
the early part of the igth century sporadic efforts were made to protect the
forests in various parts of the country ; and these continued intermittently ; but
the first organised steps were taken about the year 1855, * * [n 1864 an
organised state department was established,”

The importance of forests in Indian life is thus described by Mr, S,
Eardley-Wilmot, Inspector-General of Forests in the Economic Volume of the
Indian Empire' in the Imperial Gazetteer Series: " The grazing which they
annually afford to countless herds assumes a special value in years of drought,
when it renders material assistance in saving from starvation the cattle upon
which the agriculture of the country depends. They afford the villagers who
live in their vicinity a ready supply of material for house-building and thatching,
of fuel, and of minor forest products, which add substantially to the comforts
of their life. And the use of forest leaves as manure for the cultivator's fields
has already assumed large dimensions,”

About the Hindu idea regarding Protection of forests and trees we have
the following from the Siddhdnta Dipilcd for December, 1906 :—

“ Dewan Bahadur R, Raghunath Rao writes in the Madras Standard as
follows :—1 am alfraid this is not generally known to the European public what
the feelings and opinions of the Hindus are regarding lorests and trees, Their
religion tells them that trees have souls like men; that cutting down a living
tree is as bad as killing a living man ; that their twigs, even branches, leaves,
when absolutely required, should be removed without any harm to the trees ;
that only dried trees should be cut down for fuel ; that forests should not be
destroyed because, in addition to other reasons, they are the residence of the
third and fourth Asramas of the Dwijas ; that trees also are the tabernacles of
God, and that to plant a tree is a virtuous act, and so on,

“The Hindus do not and cannot therefore advocate the indiscriminate
destruction of forests, There is a belief that one is allowed to live in a more
pleasant world than this, so long as the trees planted by him here exist, Any
indiscriminate destruction of trees is very abhorrent to a true Hindu.”

SECTION 3.
Horti- Flori- Arbori-culture.

The gardener and weaver of garlands are two of the familiar members of
the community described by the authors of the Sukra cycle, It is their arts that
supplv the analogy for a judicious * cxplmratmn Sukra says : “The gardener

- -

! See the chapter on Fope 'ﬂﬁ {‘nr an "l'l"'f"nl'lrlt ol their economic and funn.r ml nnimrt--
ance in modern India.
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collects flowers and fruits,' after having duly nourished the trees with care,
The collector of taxes is to be like him.” Again, * the best king is he who, by
following the practice of the weaver of garlands,® protects his subjects, makes
the enemies tributaries and increases the treasure by their wealth.” Further,
“the king should receive rent from the peasant in such a way that he be not
destroyed.. It is to be realised in the fashion of the weaver of garlands® and
not of the merchant who deals in fuel and firewood.”

We have two sets of officers in Sulraniti for discharging two kinds of
functions in connexion with vegetables :

(1) The superintendent of parks and forests studies the growth and
development of plants in gardens, parks, forests, &c,, and is well up in the tala
that relates to these, and

(2) The superintendent of grains who discovers the good ones by discri-
minating them from the worthless,

(@) Sukcrdchdryva on Practical Gardening.

The following are the rules about the planting of trees? in gardens or
forests to be ebserved by the superintendent ;

(1) The good plants are to be placed at a distance of 20 cubits from
one another, :

(2) The middling plants are to be placed at a distance of 15 cubits from
one another.

(3) There should be a space of 10 cubits between two ordinary plants.

(4) The space should be 5 cubits between two youngest plants,

The following rules relate to the watering of plants :®

(1) Insummer the trees are to be watered twice in the morning and in
the evening.

(z) In winter they are to be watered every alternate day (or at mid-day).

(3) In spring they should be watered in the fifth part of the day, in the
afternoon,

(4) Inthe rainy season the plants do not require any watering,

The fellowing rules are to be observed with regard to the nourishment
of plants :

(1) -Stools of goats, sheep and cows,® water as well as meat should be
generally used to promote the healthy growth of plants,

(2) In abnormal cases the following recipe is to be tried : * If trees have
their fruits destroyed, the pouring of cold water after being cocked together

—

! Sukra 11, 345-48.

Bukra 1V, ii, 35-08,
* Bukra IV, ii, 222-23
1 Sokea IV, iv, 91-03, CI. Brihat Samhiti, LV, B,
* Sukra IV, iv, 106-108. Cf, Brihat E-lmpllit.zi, LV, 15.
* Sukra IV, iv, 04,
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with Kulutha (dolichos biflorus), masa (phaseolus radiatus), mudga, (phaseolus
mungo), yava (hordeum vulgare), and tila (sesamum indicum) would lead to
the growth of flowers and fruits,”?

(3) A third process consists in the application of water with which fishes
are washed and cleansed.*

(4) The fourth recipe is given below : The powder of the dungs of goats
and sheep, the powder of hordeum vulgare, sesamum indicum, beef® as well as
water should be kept together undisturbed for seven nights, The application
of this water conduces very much to the growth of all trees in flowers and
fruits,

As for the sites where particular plants are to be placed the following are
the rules:

(1) Those trees which bear good flowers should be planted very near
the village,*

(2) A fair garden should be laid out to the left of the dwelling-house,®

(3) Those trees which bear thorns, eg., acacia catechu are known as
- .
Aranyaba and should be planted in forests®,

(4) Expansive trees, shrubs and creepers are to be carefully planted in
villages, if domestic, in forests, if wild,”

The knowledge of grafting® is certainly one of the qualifications of the
gardener, as it is known to be one of the sixty-four kalds.

(6) Vardahamihira on Ecology,

A few notions of the Hindus regarding the connexion between plant life
and its environment (both botanical and meteorological) are given below from
Brihat Samhita,® and are to be taken for what they are worth:

(1) Judging from the growth of the fruits and flowers of trees and plants
we may determine beforehand what articles can be had cheap and in abund-
ance and what crops will thrive,

1Sokra IV, iv, 107-108. Cf. Brihat Samhiti LY, 16, In the chapter on Ewmpirieal
Recipes from Varihamihira, velating to Chemieal Technology, Dr. Seal remarks: “ 1t will
be seen that these elaborate recipes are empirical contrivances for supplying the requisite
nitrogen compounds, phosphates and baeteria, these being potentially eontained in the
mixtures and infusions preseribed.”  Vide Ray's Hindu Chemistry, Vol. 1L pp, 285 Y0,

*Enkera IV, iv, 10D,

* Sokra 1V, iv, 110-112, Cf. Brilwat Samhkitd LV, 17-18.

1 Qukea IV, iv, 108, The plants have been enumerated in a previons section.

*Bokra IV, iv, 14, ef. also Bacon’s Essays,

* Bukra IV, iv, 113-114.

P Bukea IV, iv, 123-124.

® Sukrea IV, iii, 144,

* See chapter XXIX, 1, 14, cf. also * If mango tree should thrive well, there will
be prosperity in the land ; if bhalldta should thrive, there will be fear ; if peelu (Dillenia
spaciosa), there will be health ; if khadira and sami, there will be famine ; if arjunz, there
will be good rain. If kapittha shonld bear blossoms, there will be storm; if nichula
{Barringtonia acutangula) should bear blossoms, there will be drought ; and if kutaja,
thore will he disease."”
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(2) There will be good rain in those countries where trees, shrubs and
creepers grow luxuriantly with glossy leaves uninjured by worms, but if the
leaves should be otherwise there will be little rain,

Lhese two principles sum up what in Varahamihira's time (6th century
AD) constituted the results of scientific observation regarding plants (1) in
relation to other plants and (2) in relation to the atmospherical conditions.
The first has in modern times developed into the science of ecology, and the
second into that aspect of the science of forestry or sylviculture which deals
with the influence of vegetation on temperature, humidity and climate,

The following interesting extracts from BSrikal Semhitd would give an
idea of Vardhamihira's economic ecology :

(1) If the sila tree should bear fruits and flowers, karama (white rice)
will grow in abundance ; if the red asoka should bear fruits and flowers, red
paddy will grow; if the ksirika should bear fruits and flowers, white paddy will
erow ; and if the black asoka should bear fruits and flowers, black rice will grow.

(2) The growth of the nyagrodha (the banyan tree) indicates the
growth of barley; the growth of tinduka indicates the growth of the sastyaka
rice ; and the growth of the aswattha indicates the growth of all crops,

(3) The growth of madhuka indicates the growth of wheat, and the
growth of saptaparpa indicates the growth of the barley, etc., etc, ete.!

It would be better to describe this Hindu ecclogy of the early Christian
era as Astrological Botany, It may be surmised that the forester, superintend-
ent of parks and the gardener of those days were acquainted with all these
notions about the principles of plant life, These look very much like the sayings
of the celebrated Khani—the most popular agricultural lore of Bengal,

Likewise, the gardener of old must bave been familiar with the follow-
ing views of the scientist of the court of Bhoja Vikramaditya :

(1) The sides of rivers® and lakes and other water-banks will not be
pleasant and agreeable, if devoid of shady trees,

(2) Soft seil is congenial to the growth of all trees, Such a soil should
be selected for the garden, and the sesamum plant should first be grown in it,

(3) Trees that grow without branches shall be grown in the Sisira
season, and in the Hemanta shall be grown trees that grow with branches;

in the winter season shall be grown trees possessing good trunks,

(¢) Sukra vs. Variha,

We may compare and contrast the horticutural ideas of Sukriacharyya
with what we may look upon as the practice in the Royal Garden at Ujjayini
in the 6th century. We have the following lines in Brihat Sambhita: (1) “ In

1 Bee Iyer's Brihat Sambitd pp. 138-140.  The aceounts ol plants that by their growth
or otherwise indicate rise or fall in the supply of metals, gems, livestock, &e, and
prosperity or adversity of certain elasses of men, e, princes, ministers, &e., should also
be noted. ef. also Sen's Bengali Literature for the sayings of Khara.

* Brihat Samhita LV, 1, 2-6,
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the dry season' the trees shall be watered both in the morning and evening ;
in the ¢old season they shall be watered every alternate day (at mid-day 7);
and in the rainy season whenever the ground is found dry.”

The fact that even in the rainy season plants require watering indicates
the great absence of humidity in the soil of Malwa for which Brihat Samhita
was probably written ; and the fact that the Sukra authors advise no watering
during the rainy season points to an opposite state of things—copious rainfall,
natural moisture in the soil, &c,, known to them, We have also to note that
Varaha mentions only three seasons, whereas in Sukra we have six, though with
regard to watering of plants only four of them are mentioned, It may be
inferred from all this that Sukra's rules are the results of observation of a more
humid than the Varaha flora. This would very well suit the topographical
conditions of Eastern India,®

(2) An interval of 2o cubits® between trees is the best; one of 16 is
passable; and one of 12 is injurious, The trecs that are planted very near each
other get their branches interwoven as well as their roots, and such trees get
choked and cannot grow well.

But according to Sukracharyya intervals of 15, 10 and even 5 are allowed,
Here again we may consider the difference to be due to two characteristics of
soil,—one being more fertile or humid is more capable of bearing vegetation
per foot than the other which is drier and more barren. Sukra’s rules therefore
are, adapted to the topographical features of luxuriant flora, while Varaha's to
those of arid vegetation.

The horti-fleri-arbori-cultural theories advocated by the authors of the
Sukra cycle are thus “ relative " to, and indicative of, the botanical conditions of
a more humid and productive region than Malwa, This is Eastern India,

‘The Botanical evidences thus all point to the flocale of Sukra flora and
Sukra authors being somewhere in Eastern India. Comparing the texts of
Sukraniti and Bribhat Samhita as regards the watering and planting of trees
we may also presume, unless there be other evidences, that :

(1) the difference in treatment is the conscious work of Eastern authors
or copyists, and

(2) the authors or copyists of Sukraniti, in quoting passages from Brihat
Samhita or from floating literature, adapted them to the local conditions of the
Eastern kingdom,

' Brihat Samhita LY, D

* This would be evident from a comparison of the Sanskrit texts also. Line 105 of IV,
iv, of Sukra is exactly the same as the first half of the Sloka 9 of LV of Brihat S:urjthil,:':. 1t
is only the second half that differs from each other. It has to be nobed again that the lines
in Sukraniti (104-112) are to be found in only one of the six texts on which Mr. Oppert edited
his book ; and that is the text in the possession of De. Rim Dasa Sen of Berhampur {Bengal).
The Eastern copyist or seholar in transferring the passage from Brihat Samhiti to Sukra-
niti adapted the idea to the geographical conditions of his own country.

¥ Brihat Samhita LV, 12-13,
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(d) Hindu Plyto-pathelogy.

The horticulturist, as we have seen, must know the principles of phyto-
pathology and be competent enough to diagnose the diseases! of plants and
find out the enemies of their proper growth. It is alse one of his functions
to treat the plants with proper medicines and help forward their natural growth
and development, We have already noticed the four recipes of Sukracharyya.
To these we may add the following four from Brihat Sambhitd; two of which
are similar to those we know :

(1) To cure the tree of these diseases, first scrape off or otherwise
remove the parts dead from the tree with a knife ; rub over the parts with a

mixture of vidanga (Erycibe paniculata®, ghee and mire, and pour at the roots
water mixed with milk.?

(2) ‘**If the fruits are seen to die out, then heat a mixture of horse gram,
black gram and mudga, sesamum seeds and barley;after the mixture has
fully cooled pour it at the roots, Then the trees will yield increase of
flowers and fruits.” This is exactly one of the recipes of Sukra,® It is to be
noted, however, that this is to be found in only one of the texts on which Mr.
Oppert based his publication of Sukraniti. This text is that in the possession
of Dr. Ramdas Sen of Bengal.

(3) " Get two ddhalkas of the excrement of the goat and the ram, an
ddhata of sesamum seed, half an ddhaka of seltu, an ddhaka of water, and a

— = — — e ————— e s s s

! According to Variha *eold winds and hot sun produee diseases in trees, and the
trees turn white and do not put forth new leaves ; the branches become dry, and the juice
nozes out.” LV, 14,

“ The existence of blights and mildews of eereals had been observed and recorded in
very ancient fimes, as witness the Bible, where half a dozen references to such scourges
oeeur in the Old Testament alone. The epidemie nature of wheat rust wag known to
Aristotle about 8350 B.C, and the Greeks and Romans knew these epidemics well, their
philosophers having shrewd speculations as to causes, while the people had characteristic
superstitions regarding them. Pliny knew that flies emerge from galls, The few records
during the middle ages are borne out by what is known of famines and pestilences, Cf,
&ha'iespeare's King Lear, Act 111, Sc. iv." —Encyclopmedia Britannica, 11th Edition, Vol.XXI,
{Pathology of Plants),

The following letter to Major B. D. Basu from late Surgeon-General George Bidie, C.1LE.
testifies to the practical knowledge of Indian enltivators in phyto-pathology even in modern
times: * The achievement on whieh I place perhaps most value was the discovery of a
remedy for the coffee bores, which threatened to ruin the coffee industry. The remedy
was a simple one, viz., cultivating the coffee under the shade of ather trees which protects
it from the insect. The native practice in theiv gardens led me on to this discovery in
practical Zoology.' | 19th July, 1894, Perthshire N.B.)

* Brihat Samhitd LV, 15,

* Ibid L"l.'..‘llll Cf. tukra 1V, iv, 107 108. The verse is the same in both {reatises
except in one or two unimportant words, We may believe rationally that the Bengal
pandit of old interpolated this verse from Brilat Sawmhiti and made it a part of his MSS,
of Sukraniti.
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#ela (1oo palas) of cow’s flesh, Form a mixture of these, keep it untouched for
seven days, and if, at the end of the time, spreading creepers, plants and trees
be watered with the mixture, flowers and fruits will grow in abundance.”

This, again, is aunother of Sukra’s methods.! The languages of the verse in
Sukra and Fardha differ ; but, except for the measurements (adhaka, &c.) given
in the latter, the two are substantially the same.

(4) Keep the seeds soaked in milk for 1o days; then rubbing ghee over
the hands the seed shall be taken up in the hands and passed from hand to
hand till it is covered with ghee, It shall then be rubbed over several times
with cowdung and exposed to the smoke of the flesh of the hog and the deer.
It shall then be mixed with the serum or marrow of the flesh of the fish and the
pig. and when dry it shall be sown in a well-prepared soil and watered with a
mixture of milk and water. When it grows, it will grow with flowers,

The similarity between Sukraniti and Brihat Samhita in the two recipes
cannot be interpreted to indicate the priority of the one or the other until other
evidences are available. If the Doctrine of Navagraha and Navaratna utilised
in Sakraniti be the work of the same age that is respoasible for the agri-
flori-horti-arbori-cultural section, Sukranili is certainly subsequent to Briha!
Samhitd, and the Sukra authors must have quoted and paraphrased the rwo
recipes from Varaha or drawn upon the floating literature on the subject.

(¢) The Luther Burbank of Hindu India.

Brihat Samhitd is further interesting to us as giving the methods of pro-
ducing some botanical wonders. Thus we read (1) how the tamarind and other
trees can by proper treatment be made to grow up as creepers, (2) how a plant
can be made to grow up full-fledged, like Minerva born cap-a-pie, with branches
and fruits, (3) how a plant can grow and bear fruits in a day ; and so on,

Mr, Chidambram lyer, translator of Brikat Samhitd, adds to the section on
Gardening interesting notes derived from a work known as Briha! Sdranga-
dhara, This work describes the horticultural processes by which (1) scentless
flowers may become fragrant, (z) the cotton-plant will yield cotton throughout
the year bright and red as fire, (3) trees will yield flowers at unusual
seasons, (4) fruits will grow without bones, (5) fruits will ever remain unripe,
(6j fruits will stick to the tree for avery long time ; and so on,

The following miracles in horticulture are guaranteed by Brifiat
Sdrangadhara.’

(1) If the root of the plantain tree be drenched with the blood or serum
(of flesh) of the hog or with the decoction of the fruit of the ankola (alangium
hexapetalum), it will bear pomegranate fruits,

— —reemar mm - e o e — e

! Here again, it isonly in the Beggal AMSS5. that we have this recipe. (ef, Sukea IV, iv,
110-112). 1t is to be easily surmised thab the Eastern copyist or seholar incorporated the
passagze of Varihamihira with his text of Sulranili in order bo make it more important as a
manual of gardening, &e, In doing this he, however, does not quote in tote, but paraphrases
the idea in his own langnage.

* Iyer's Brihat Samhita, Part 11, pp. 59-66,
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(z) If the plantain tree be watered with a liquid mixture consisting of
the flesh, serum, and blood of men and the powdered tooth of elephant and
water, the tree will yield mango fruits,

Mr. Edward Lee Greene' bears out such ideas of transmutation existing in
the western world ;

“In this zoth century of our era there are farmers in the world, and not
unintelligent, who believe that to some seed of wheat or barley after it has been
sown in the field something may happen by which it comes to sprout and grow
up into a plant of what they call chess or cheat ; a plant known to botanists as
BEromus secalinus, * * #* The seemingly indicative facts upon which this
transmutation theory appears as if it might have established itself in the minds
of pre-historic grain-growers were several. * * * Theophrastus does not
formally and didactically discuss this question, though he makes a number of
references to this changing of one plant into another as something universally
believed in his day, #* # # [t was the metamorphosis attending the develop-
ment of the individual reptile and the insect which helped to elevate to the
dignity of a quasi-rational belief the superstition of the changeability of wheat
into lolium."

If the complete transformation of orders and genera be absurd, that of
species 15 not so and has been verified by experiments. With the horticultural
miracles guaranteed by Varahamihira and Brihat Sarangadhara of old we
are tempted to compare the epoch-making new creations in plant-life by
Burbank, the American plant-breeder of modern times, " which have added to
the wealth of nations and enriched the dietary of the race, and have made
the world more beautiful,” The wonderful achievements of this great and unique
cenius include among other creations the following ; the improved thornless
and spineless edible cactus, food for man and beast, to be the reclamation
of the deserts of the world; the primus berry, a union of rasp-berry and black-
berry, the first recorded instance of the creation of a new species ; a tree which
grows more rapidly than any other tree ever known in the temperate zones
of the world; a dahlia with its disagreeable cdour driven out and in its place the
odour of the magnolia blossom substituted ; a chestnut tree which bears nuts
in eighteen months from time of seed-planting,

Regarding the creation of new species Mr, Harwood in his authoritative
account of the life and work of Luther Burbank writes: * Should a dweller
upon some other planet where some other sun kisses its earth into life come
down through space bearing a fruit as yet untasted by the world-men, it would
not be more distinctive or more delicious to the taste, than the fruit which
Mr. Burbank picked one summer day from a free which he had made from three
other trees, For the fruit which he picked was unlike any other fruit which
had grcm'['l on the earth before—it was absolutely new, he had accomplished

! Landmarks uj’ Botanical Hrbim_f (Smithsonian Institution, U. 8, A, 1906), pp. 185-140,
: Bee New Creations in Plant-life by Harwood (Macmillan & Co., 1905).
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that which men had said was impossible, So it has been said on other
occasions,—such and such things cannot be done. Mr, Burbank says wait;
let us see about it.

“ He took a wild American plum, a Japanese plum, and an apricot. He bred
these three together and made a third, the plumest, different in texture, colour
and taste from any other fruit. # * * [ndeed there are now opened in many
lines of plant-life, by this demonstration of the feasibility of creating new
species, possibilities whose scope is limitless.”

It seems well nigh impossible to-day to venture describing with any
precision the exact character of the new forms and improvements in plant-
life that testified to the skill of the practical agriculturists and farmers of
ancient India in breeding and selection,

(f) Botany in Fine Avrts,

Sukra authors have not supplied us with much information about these
and other branches of Economic Botany, as Raja Bhoja, the author of Yuds-
kalpataru does, Nor do they refer to the treatment of vegetable motives in art,

Like the metals and animals of the country, the indigenous plants also
have left their permanent impress upon Hindu art, The treatment of vegetables
in sculpture has been thus remarked upon by Dr, Rajendralal in fudo-
Aryans: " The lotus, as may be expected from the circumstance of its
being the most gorgeous and handsome flower in India, is by far the greatest
favourite, and in Orissa, as elsewhere, occurs everywhere and in various forms—
in bud, in a half-open state, and in full-blown flowers, In some specimens the
attempt to delineate nature is very nearly successful, but a conventional form is
what is generally adopted. * * * The attempt of the Orissan artist to represent
vegetable forms will be readily acknowledged to have been much more success-
ful than that of Egyptian and Assyrian sculptors, #®* #* # The Uriya artists
depended very largely on the beauty of their vegetable forms for the success
of their works, and introduced them as primary, and not as accessory, orna-
ments in their architecture much more extensively than any other nation of
antiquity.”

Among the simplest objects of nature pressed into the artists' service in
the Ajanta Paintings of the sth-7th cent, A,D,, Mr, Griffiths' mentions the *large
pink lotus, full-bloom, half-bloom, and in bud, as well as the smaller red and
white ; the mango (Mangifera indica), custard-apple (Anona squamosa), a round
fruit which may be called the bel (Marmelos aegle) or the lime (Citrus medica);
another that looks like the brinjal (Selanum melongina).

The following remarks regarding vegetable life in Hindu art are taken from
Vincent Smith's History of Fine Ari in India and Cevlon:* "The use of a
long undulating stem, band, garland or roll to break up a long frieze into sec-
tions was familiar to Indian sculptors from early days, As seen on Bharhut

duaoted by Smith in Hisf, of Fiue Ark, jiP 2810,
T Ihid, pp. 384, 186, 388,
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coping, the device used is a lotus stem with jack fruits attached, #* #* #* The
introduction of the vine into Indian bas-reliefs used to be considered as in itself
evidence of copying from Hellenistic models, But that view is not tenable,
Sir George Watt believes that the plant is indigenous on the Lower Himalayan
ranges, and is even inclined to think that its cultivation may have been diffused
into Europe from that region, * # # The Indian aptitude for artistic repre-
sentation of plant-life certainly was not learned from the Greeks, who could
not teach the lesson. Sir George Watt points out to me that the pinnate foliage
motives are distinctively Indian."

Mr. Grunwedel! in his Buddhist Art in India bears the following testi-
mony to the successful treatment of foliage by the Hindu craftsmen: *“ The
[ndian plant-world, notwithstanding simple and sometimes even rough modelling,
is reproduced with astonishing fidelity to nature, * # # The Hindu sculptor does
not care for purely geometrical designs, and so we find frequently creepers with
aquatic birds, &ec., which, on a smaller scale, fill in the spaces, and are rich and
animated with fine observation of nature, * * * Birds flit about among the
flowers ; and the plant itself grows from the jaws of a sea-monster, * * *
In the main, it may be said that these plants, represented in simple lines,
with the native animals that animate them—both of which have received purely
native modelling— mostly surpass what the celebrated Greek art was able to
command : They rest upon a faithful observation of nature.”

SECTION 6,
Agriculture,
(a) Agricultural Occupation, Population, and Tenure

The means of livelihood® enumerated in Sulraniti are : (1) learned profes-
sions—art of teaching, etc. (2) service, (3) heroism (soldier’s art), (4) agriculture,
(5) usury, (6) commerce—shop-keeping, (7) industries and arts, (8) begging.

Agriculture is one of the four subjects dealt with in the science of Fearfg.
“In Varta are treated (1) interest, (2) agriculture, (3) commerce, and (4) preser-
vation of cows, The man who is well up in Vartd need not be anxious for
earnings,” About the cccupation of agriculture Sukriachiryya’s general idea
is (1) that it is superior® to that of the Vaisyas, re, commerce, and menial
service of the Sfidras ; and (2) that it is too important to be left to a proxy.*

Even Brahmans® can take to agriculture according to Manu, says
Sukracharyya,

Among the 64 kalds we have only one connected with agriculture, viz,
that of drawing the plough.® It would thus appear that agriculture was not

it English Edition (Bernard Quaritch, London, 1901), pp. 1#-20,
*Sukra 1, 311-12. The two sciences Varle and Dandanift together constitute
Arthasdstra (a variety of Nitisistra).
* gukra 111, 552-54.
¢ Sokra 111, 533-34.
* Bukra 111, 864-67.
* Lnkea 1V, iii, 37.
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probably regarded as a kald. Besides, it may be remarked that the country
of Sukracharyya was not purely an agricultural one, but industrial as well,

In agriculture-as in shop, keeping and other oceupations, women are to be
assistants of males,

Agriculture is also one of the occupations which should be patronised’
by the state,

The equitable law of Sukra statesmen exempts agriculturists in the
harvest seasons from liability to give evidence,® Another law with regard to
the peasant class is that, like the artists, ascetics, &c,, the cultivators should
have their disputes decided " according to the usages of their guild,”® because
“it is impossible to detect them through others’ help.,” The truth and evidences
are to be found out with the help of persons born of (ie, connected with) them,
Sukra legislators have mentioned a third law relating to the peasants, This
is about joint-stock enterprise which “applies equally to commerce and agri-
culture,”* The law is stated below :

“Those who deal in gold, grains and liquids (collectively) will have
earnings according to the amount of their share, greater, equal or less” We
noticed this law in connexion with metals in a previous section,

It i= to be noted that all these secular laws apply to the Mlechchhas® also,
though they may follow “ other masters™ in religious beliefs and practices,

About agricultural tools and implements Sukraniti is not a good source of
information. We have noticed the plough already, About agricultural live-
stock we have the following rule :7

Brihmanas should have 168 eows to their ploughs.

Ksatrivas - w12 " " »
Vaisyas i " 8 " " "
Sudras T ih 4 i " "
Antyajas - ,, 2 o i 5

There are various kinds of soils with varying degrees of fertility and
access to market, The Sukra financiers recognise the consequent wvariation in
Agricultural Returns and have apportioned the Land Revenue in an equitable
manner, The following land-laws are what we get about rents, revenues,
tenures, &c., affecting the agricultural population of the country :

(1) The king should receive rent® from the peasant in such a way that
he be not destroyed, It is to be realised in the fashion of the weaver of the
garland who, in plucking flowers from plants, takes care that the stock be not
exhausted, and not of the charcoal or fuel merchant who destrovs the wood
altogether.

—

L &Snkra IV, iv, b4, t8ukea IV, v, 618,

3 Sukra IV, iv, 83-87. " Sukra IV, v, 614-17.

* Sukrea IV, v, 206-207. * ~ukra 1V, v, 585-87 ; IV, v, 74-77.
¢ Sukra IV, v, 35-87. * Sukrea 1V, iii, 38-39

* Sukra 1V, ii, 222-23. See also Sukra I, 418-19, where the systems of land-measures
menk according to Manu and Prajipati are compared. CI. again Sukra 11, 345-348,
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(2) That agricullure' is successful which yields a profit twice the
expenditure (including Government demand) after duly considering variations
in actual produce,

(3) The king should realise ® (a) one-third from places irrigated by tanks,
canals and wells, (&) one-fourth from places irrigated by rains, (¢) one-half from
riparian soils, and (4) one-sixth from barren and rocky soils,

(4) If people® cultivate new lands and dig tanks, canals, wells, &c, for
their good, the king should not demand anything of them till they have
realised profit twice the expenditure,

(5) Income of the State from Land or Land Revenue is called Parthiva®
Income (terrestrial), This is various according to the sources, g, natural
waters, artificial waters, villages, cities, &ec.

(6) The king should give to each cultivator the deed of rent® having his
own mark or seal,

(7) The apportionment and realisation® of land-revenue are to be managed
in the following way :

(@) Having determined the land-revenue of the village the king should
receive it from one rich man in advance, or accept a guarantee for the payment
of that in monthly or periodical instalments ;

(&) Or the king should appoint officers, called gramapas, by paying one-
sixteenth, one-twelfth, one-eighth of his own receipts,

(8) If necessary, the king should set apart lands and build houses for
peasants.” .

(g) It is one of the functions of the Sumantra ® or Finance Minister to
study the amounts of land, in cultivation, and out of cultivation, to know the
realisers of rent and the amount realised, &e,

(6) The Crops.

In the preceding sketch we have given all that can be gleaned from
Sukraniti about cultivation, irrigation, out-turns, Government demand and the
agricultural class. We shall now proceed to notice the various plants that
have been mentioned by the Sukra authors in the course of their work as
distinguished from the fruit-bearing and thorny trees enumerated together, as
well as their domestic, industrial or artistic uses which have been recorded in
the treatise,

Grains are important like the noble metals, precious stones, &c,, and should
be hoarded in the treasury, It is one of the duties of the king to study the
amounts with the chief of granaries for four® muburtas before meals, These
are important belongings of the state and require a department or an officer all

1 Sukra 1V, ii, 224-26. * Sukra I, 428-424.

* Bukra IV, ii, 227-30. * Sokra 1V, ii, 247,

3 gukra 1V, ii, 242-44. " Bukra TV, ii, 248-53.
* Sukra 11, 668-70, ® Sukra 11, 207-10,

* Bukra I, 561-62, 1 Muhurta—=48 minutes,
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to themselves, He is called dhdnsédhipa.' His function is to know® of the
species, measurements, values, essential characteristics of the grains, as well
as the methods of consuming, collecting and cleansing thew. It is to be noted
that winnowing of grains is a ka/d or an art, and those who practise it should
be maintained by the state.?

The following are the rules*® for the collection and accumulation of grains
and provisions:

(1) They should be sufficient to meet the wants of three years, or more,

(z) Only those grains are to be stored up which are well-developed,
bright, best of the species, dry, new, or have good colour, smell and taste, the
famous ones, durable and dear.

(3) Those grains which have been attacked by poisons, fire or snows
{hima) or eaten by worms and insects or those that have been sucked hollow
should be used for immediate consumption and not laid by for future use.

(4) Every year there should be new instalments to replace those that
have been econsumed,

It is evident that the superintendent of the granary is to have such
qualifications as will enable him to heip the king in discriminating the good ones
from the worthless. Like the superintendents of metals and gems who are to be
well up in Economic Mineralogy, the officers of the granaries are to be proficient
in those branches of Economic Botany which deal with the food-grains, cereals,
domestic crops, &c, especially with regard to their life-history, diseases,
enemies, &c.

Itis to be understood that the grains are stored up not only for ordinary
uses in the royal household, but also for the commissariat in times of war.
“The king should have forts® well-provided with war materials, as well as
grains, &c." We have already noticed the importance Sukracharyya attaches to
grains in warfare! *“From the manceuvre of asana or besieging, the king
should destroy carefully those people who help the enemy by carrying wood,
water and provisions ; and subjugate the enemy through protracted processes
by which provisions are cut short, food and fuel are diminished and the subjects
are oppressed.” We read also: ' The powerful should coerce’ the enemy by
stopping the supplies of water, provisions, fodder, grass, &e., in an unfavourable
region and then extirpate it.”

Besides these references to grains in connexion with the state treasury,
royal household, and military operations, there are others which relate to
economic interests of people, Thus we have the ruling about joint stock
enterprise® in grains, as in metals, &c, Again, like the man who counterfeits
coins, the man who destroys grains is said to commit an effence that is called

— —————

- —

' Sukra 11, 239, * Sukra 1V, vi, 23-24.
* Bukra 11, 313-14. *Bukra IV, vii, 570-73.
® Sukra LI, 408-9, T Bukrea IV, vii, 710-41,

' Bukra IV, ii, 50-59. "Bukra IV, v, 614-18,
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Kdjajneya or cognisable by the state as dgainst itself, even without any plaintiff,
This is one of the 22 cases' enumerated by Sukrichiaryya as coming under
crown vs. defendanis,
1. The Cereals,
(@) Vriki.

Vrihi (oryza safiva)® is used in rubbing the oyster-pear] soaked in hot
saline water during a whole night in order to test if it is genuine or one of the
artificial commodities, e.g., those manufactured by the people of Ceylon, Rice®
is one of the ingredients used in determining the guilt of an offender by Divya
sddhana, or divine test, The man has to chew without anxiety or fear one tarsa
amount of rice, The rice-ordeal would declare a man guilty who in chewing the
rice experiences difficulties, through palpitation of heart or want of salivation,
T'his ordeal is to be applied in a case involving theft of Rs, 125.%* There is a law
also that the king should not receive milk of cows, &ec,, for his kith and kin,
nor paddy® and clothes from buyers for his own enjoyment,

() Godhuma,

Wheat ( Triliciem vulgare) has been mentioned ounly once. The iron-sheet
of which the kavacha or armour has to be made should have the thickness of a
grain of wheat.®* ‘ This cereal? is essentially a crop of the warmer and
drier parts of the temperate zone; but its limits of growth are wide, its varieties
beinz adapted to nearly all climates. In India it is always grown in the cold
weather, most extensively in the north and hardly at all in the south,”

In Profl. Guha's Benzali translation of Greek Fragments of Megasthenes we read of
Strabo quoting from Eratosthenes to enumerate some of the cereals and pulses of India
gown in the rainy season and winter, and remark that wheat, barley and other erops are
unknown to the Greeks (Strabo, XV, i, 13.)

Mrp, Schoff thinks (p. 76) that wheat was introduced into India from Egypt. Bat
aecordine to Mr, Jayaswal, the evidence of language is against this view, It eame from
Persia, or [rom Mesopotamia (one of its wild homes) throngh Persia. Its name in India
(Godluma) is identieal with that in Persia (Gandum), Wheat does not figure in Hindu
eceremonials, where barley flonr and grains are employed. The former is certainly a late
introdnetion.

Mr. Schofi’'s view was started by Candolle in his * Origin of Cultivated Plants." The
section on Habitat and History of wheat in Watt's Dictionary of Economic Products, Yol. VI,
Part IV (p. D0-01), summarises Candolle’s remarks, The Editor's remarks are also vary
valuable : “ There is thus very nearly as strong presumptive evidence in favour of India
being the home of some of the forms of wheat as can be shown for any other part of the
olobe. * * * India possesses perhaps as comprehensive a series of time-honoured
forms of wheat as can be shown for any other country, Most of these have been grown
for countless ages on very nearly the same fields as they are to be found at the present

day."”

VBl PV v 1 Ahet00. > Sukra 1V, v, 470-71, 483,
* sukralV, i, 126-128. ! Sukra IV, v, 487-00,
* Sukra 1V, ii, 258-54. The reader is requested to read the translation of these lines
as given here on p. 149 of Vol. XIII of the Sacred Books of the Hindus Series,
* gnkea TV, vii, 432-33,
t* Indian Empire in the Imperial Gazetteer of India. Vol. I1I. p. 29,
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(€) Yava,

Yava or barley (Hordeuwm wulgare) is the third cereal mentioned in
Subraniti, It constitutes one of the best articles' of horses’ food, It is also
one of the substances which are to be cooked with water for application to
trees whose fruits wither up through disease.® The powder of yava should be
kept together with other grains and beef as well as water for seven nights,
The application of this water also conduces to the growth of trees in flowers

and fruits,?

(@) Pulses,

The pulses have been mentioned by the Sukra authors in connexion with
the food of horses, Thus we read that barley and chapaka* (gram or Cicer
arielinum) constitute the best food for horses ; masa (black gram or Phaseolus
radiatus) and makugtha (Phaseolus acontifolivs or kidney bean) constitute
second class food ; and maswra (lentil or Lens esculenta) and mudga (green
gram or Phaseolus mungo) are inferior stuff,

Besides these five pulses, we have harimantha® (peas or Pisum sativum)
in the following line. : “The horse should be given Aarimanthas, mdsas and
makiusthas, both dry and wet, as well as cooked meat,"

The seventh pulse mentioned in Sukrauiti is fu/utha® (horse gram or
Dulichos biflorus), Like barley, it is one of the substances used in the prepara-
tion of the manure that operates against the tendency of trees to have their
fruits withered up, and promotes the growth of healthy flowers and fruits, The
other pulses which may also be thus used are Plaseolus radiatus and Phaseolus
mungo.,

(¢) No Sakiu.

Salktn has been mentioned also as a food for horses,” * The horse shouid,
after work, be fed upon sugar and Saktu mixed with water,” Also, “ the
horse should be made to take milk, ghee, water and sadfn.,” This Saktu is
powdered preparation of Cicer aretisnon and other pulses or hordeum
vulgare, &c,

One other pulse has been referred to. That is nispdpa (Dolichos lablab),
The two nostrils of an image are to be beautiful like the nispdpa® legume.

(f) Oil-seeds.

White mustard seeds® have been mentioned as representing one of the
many shapes of feather-rings which are auspicious marks of horses,

One of the 64 kalis is the extraction of oil from seeds,'® We are not told
which seeds, The use of cil for the body is referred to in the following : ** The
man who appears before the king in the act of rubbing cil'' commits the offence

called chhala,

—— e

L Sukra 1V, vii, 283, ® Sukea 1V, iv, 107,

* Bukrea IV, iv, 107-108, ' Sakrea IV, vii, 370-71, 282,
3 Sukea IV, iv, 110-112. * Sukea 1V, iv, 224,

' Bukra IV, vii, 285-56. * Bukea 1V, vii, 150161,

* Sokra 1V, vii, 272-73. " Sukra LV, iii, 187.

1 Sukea 1V, v, 158-156.
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(g) Tila,

Tila! (Sesamum indicum) is, like the cereal yava and the pulses, phaseolus
radiatus, and phaseclus mungo, and dolichos biflorus, an ingredient to be
used for the preparation that conduces to the growth of trees in flowers
and fruits. It may be used in two ways either (1) by being cooked or (2) by
being powdered and mixed with beef, cold water, &c., and kept undisturbed for
seven days and nights, The flower of the plaut is very straight ; and the nose
of images® is to be like it, if straight, or like the bill of birds, if curved.

The following interesting note is taken from Birdwood’s Handbook fo the
Indian® Court at the Paris Universal Exhibition of 1878: “The phrase Open
Sesame is from the Indian oil seed, &, or sesamum indicum, the cultivation of
which was carried in the earliest ages into Mesopotamia and Egypt, where it
became known under the name of Semsen ; and “ open Sesame !’ is equivalent to
‘Bring in the candles,” * Light the gas’; bring light, which opens everything, which
neither wheat nor barley could give Cassim, but only the oil seed Sesamum."

Mustard (Brassica campestris) has been referred to as the specimen of
very small substances, " To the good man even a very insignificant benefit
rendered appears very high, while the wicked man considers a service even less
in amount than a mustard seed to be huge,"?*

1v.  Other Plants.
(@) Sugarcanes.

Sugarcanes® (Saccharum officinarum) are the plants which give rise to
one of the sixty-four falds, The following is taken from Birdwood's Paris
Exfhibition® (1878) : " Sugar was introduced into Europe by the Saracens and
through the Crusades, * * * All the European names for Sugar are derived
from Sanskrit Sharkara, through the Arabic Shakar, the Hindu name of
sugar. * * % Undoubtedly sugar was made from time immemorial in
India. #* # Nearchus quoted by Strabo (XV. 1, 20) says that in India ‘reeds
yield honey, although there are no bees,’

(&) BEamboos.

Bamboos® (Dendrocalamus strictus) also give rise to a bald—the prepa-
ration of vessels with leaves and straws of the plant. Bamboos are known
to be one of the sources of pearls,® It is also stated that the king should
win over the forest tribes to his side, and be like bamboos?® surrounded by

clusters of thick thorny trees. :
(¢) Tula or Collon,

Cotton (Gossypium herbaceum) has been referred to twice to serve the
purpose of analogies for light insignificant substances, “ The untrained,
ineflicient and raw recruits are like bales of cotton.'® The wise should appoint
them to other tasks besides warfare,” Again, “ The king cannot be restrained
by the councillors, for they are his servants, just as the elephant cannot be
bound by thousands of bales of cotton »!!

s s — e —_

! Sukra IV, iv, 107-108, 110-112, * P, 24,
2 Sukra 1V, iv, 223, ¢ Bulra 111, 619-20.
¥ Bee pp. 31-33, Tor the interesting history of sugar in hoth East and West,
* Sukra 1V, iii, 146, * Bukra IV, vii, 482-85.
* Sukra 1V, iii, 190. W Sukra IV, vii, 350-3567,

* Sukra IV, ii, 117-18, U Sukra 1V, vii, 832-833.
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Mr, Schoff in his newly published edition of the Periplus (Pp. 71-76)
adds the following note :

“ Sansrkit, kirpisa; Hebrew, carpas; Greek, karpasos; Latin, earbasus—the seed-
fibres of Gossypinm herbaceum and G, arboreum (order, Malvaces) native in India. and
woven into eloth by the natives of that country before the dawn of history, The facts
concarning it bave been admirably stated by Me R. B, Handy in The Cotton Plant, a
report of the 1.3, Department of Agriculture, issued in 1886, Cotton thread and cloth
are repeatedly mentioned in the laws of Manun, 800 B.C, Professor A. H. Sayee in his
Hibbert Lectures shows ground for the beliefl that it was exported by sea to the head of
the Persian Gulf in the 4th Millenninm B.C. ; and it found its way very early to Egypt.
Herodotus deseribes it as a wool, betber than that of sheep, the froit of trees growing
wild in Imdia,

% The manufacture of cotton eloth was at its best in India until very recent times,
and the fine Indian mnsling were in great demand and commanded high prices, both in
the Roman Empire and in Medimval Enrope. The industry was one of the main factors
in the woealth of ancient India, and the teansfor of that indostry to England and the United
States, and the cheapening of the proeess by meehanical ginning, spinning and weaving,
is perhaps the greatest single factor in the economic history of our own time,”

In Prof, Rajanikanta Guha's Bengali translation of the original Greek
Fragments of Megasthenes we read of Eratosthenes referring to wool yielded by
a kind of tree, Prof, Guha also mentions Herodotus as having noted this
fact, and remarks that this undoubtedly points to karpasa or cotton plant.

Prof. Mookerji quotes from the eighth volume of Nihon-ko-ki and 19g9th
Chapter of Rwijukokushi, two Japanese State records, to prove that about
799-800 A.D,, “Cotton was introduced into Japan through the Indians who

were unfortunately carried over to that country by the black current.,” J[udian

Shipping, p. 174.
i (d) Arka,

Besides cotton, another fibre-plant has been noticed. This is arka
(Calotropis gigantea), but its use in Sulranili is for a quite difterent purpose,

The Calotropis gigantea, the Euphorbia neriifolia, Allium sativam, Indigo-
fera tinctoria, and Pinus longifolia have been mentioned as plants useful in the
manufacture of gunpowder, * as supplying both charcoal and juice, We have
already described the recipes in the section on minerals,

(e) Indigo.

The antiquity of Indian Indigo can be inferred from the following lines in
the History of Indian Shipping (p. 91) : * Further, according to Wilkinson, the
presence of indigo, tamarind wood, &c., has been detected in the tombs of Egy pt,
and Lassel has also pointed out that the Egyptians dyed cloth with indigo.”

(/) Betel,

Among narcotic plants we have betel (Piper betle) and Linjd (Cannabis
sativa). The preparation and preservation of betels constitute one of the
sixty-four Aalds,®* Men skilled in the preparation of betels* have been men-
tioned among the artists and artisans who should be encouraged by the king,

— ey

Vosukrea TV, vii, 400-415,

! Sulkra 1V, iii, 198,

* Sukra IT, 410-11.

1 Spp Birdwood's Paris Universal Exhibition, p. 23,
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One of the chhalas or offences against social etiguette is known to be the
act of taking or chewing betel,! before being presented with it by others,

Betel-leafl has ever been an important item in the socio-economic life of
South India, We have seen the trade in betel mentioned by Periplus, An
inscription® bearing on medizeval Chola life (8oc-1100) records : * The great
men elected for the supervision of the tanks shall be entitled to levy a fine of
one Kalanju of gold in favour of the tank-fund, from those betel-leaf sellers
in this village, who sell betel-leaf elsewhere but at the temple of Pidari.,”

(&) Gdnjd,
The gdnjd house has been mentioned as a generic term for taverns and
resorts of people who take to spirituous liquors, intoxicants, narcotic drugs,

&c. “ The king should build the gdnji house® outside the village and there
keep the drunkards, and should never allow drinking of liquor in his kingdom

in the day time,”

No intoxicant plant has been referred to in the Swukranili as such, but
we have noticed in a previous section that Cocos nucifera, Pheenix sylvestris,
&e,, are such liquor-yielding plants. Tobacco (Nicotiana tabacum), Poppy
(Papaper somniferum), &c., have not been mentioned,

(/) Lotus.

Lotus or Nelumbinm speciosum is the plant whose flowers are the favourite
resorts of bees. * The bee that has the power of cutting holes and can fly with
wings, gets, however, caught within a lotus,* because of its desire for sinell.”
Lotuses,® when newly blossomed, are favourites of the moon also, Lotus is one
of the things in the hands of Fignw, * The sdltwika form of Vispu's image
is to have hands indicating blessings and courage, and possessing conch and
lotus.”® The lotus is sacred also to the gods, Sun and Ganesa.

(1) Citron. i

Matulunguka or citron (Citrus medica) is the plant which, like lotus, is

sacred to the gods,” A fruit of this plant is to be placed in one of the four

hands of Laksmi.*
() Rati (Abrus precatorius),
Ksumd® and rali are seeds important in measurement of metals, precious

stones, &c. The standards of weights and measurements will be treated of at
length in a subsequent chapter,

I Sukea 1V, v, 158-1564,
1 Aiyangar's Ancient Indin p. 161,
* Sakra IV, iv, 80-00
4 gnkra I, 211-212.
#Sukra I, 323-324.
s gukra 1V, iv, 206, 301-302, 275-278, 208-99.
' Sukea 1V, iv, 275-278.
Sukra IV, iv, 300,
* Sukra 1V, ii, 130-144
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SECTION 7,
Botany as Science,

Elementary notions of Theoretical Botany are to be met with here and
there, Thus we are taught that “inferiority and superiority® depend some-
-times on the qualities of the seed, sometimes on the character of the field,
But excellence is due to both,” This is all that we have of @bsfract Ecology,

According to size and shape we have the following classes of plants,
besides trees :

(1) Latdh,” which do not flourish without resting grounds,

(2) Stambinyah® or bushes,

(3) Gulminyah?

The trees are (1) thorny and (2) fruit-bearing ;* or (1) wild and (2) domestic,
This is the sole Dendrology of the Sukra authors,

All the seven parts of a plant are known and have been mentioned in the
right scientific order, e, g, root, stem, branches, leaves, flowers, fruits and seeds,
Thus " the king is the root of the state, the councillors are the stems or trunks,
the commanders are the branches, The troops are the leaves and flowers:
the subjects are fruits, and the lands are seeds,” Of course the fanciful
analogy between the vegetable organism and the political organism is to be
taken for what it is worth, It has its parallel in the fictitious analogies
drawn between the body politic and other organisms by mediseval political
thinkers of Europe.

The importance of the root in the life-scheme of the plant is thus indi-
cated : " Just as the branches of a tree wither up when its roots® decay, so also
without the king, the commanders, &ec,, grow powerless immediately or in
course of some time,"”

Sukra statesmen know of only one form of political organism—the
monarchical, And therefore the loss or absence of the king means a decay,
if not complete revolution, of the kingdom,

The root has occupied an important place in the history of Botany in
the west also.

“ Throughout the whole period of Greek antiquity® there was a class of
men who followed as a regular business the gathering, preparing and selling
of roots and herbs that were of repute in medicine, * * * It was the example
of the rhizotomists, in their books of plant-description extant in the times of
Aristotle and Theophrastus, that impelled Theophrastus and others after him
to give the form, texture, colour, odour, flavour, as well as the active properties,
when these were known, of the roots or underground part of almost every

' Sukra IV, iv, 7870, N * Sulra IV, iv, 91-93.
*Sukra I, 767, * Sukra V, 24-26,
*Sokea IV, iv, 124, " Sukra V, 22-3.

* Bukra IV, iv, 123, * Greene's Landmarks of Botanical History, pp, 48-51,
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plant, * * From Dioscorides and Pliny down through the middle ages and
out to near the end of the seventeenth century authors in general described
and figured the roots of every weed and grass and bush and tree, * * * [t was
Valerius Cordus, the greatestif not the only botanical genius of the first half
of the 16th century, who first gave expression to the opinion, that, from the
morphologic and phytographic point of view, the importance of the root had
always been over-estimated, He set the example for a reform of descriptive
botany in this particular; but, as usual with men of genius, he was a century
in advance of the ideas of the multitude,”

SEcTION 8,

A Preliminary Survey of Hindu Bolany,
1. Lines of inquiry.

The data of ancient Indian Betany from the Nitisastra of Sukracharyya
have supplied us with information regarding the knowledge of the Hindus in
several branches of Economic, Utilitarian or Applied Botany, e.g., Sylviculture,
Horticulture and Agriculture. The authors of the Sukra cycle have mentioned
also the botanical Kalds or vegetable arts and industries auxiliary to Ayurveda,
the Science of Medicine, but have not otherwise devoted much attention to
the Medical branch of Economic Botany. We have noted likewise thar for
Theoretical Botany or Botany as an abstract science, Sukraniti furmishes very
few materials and has thrown out only vague hints here and there. This is
inevitable, since the subject of plants and plant-life touches the province of
Nitisastras solely from the utilitarian stand-point,

If we take *the most extended use of the term, all information about the
plant-world or any part of it is Botany,'! According to this view, all treatises
upon agriculture, horticuliure, floriculture, forestry, pharmacy, in so far as they
deal with plants and their products, are botanical.” All earlier historians?
of Botany in Europe have proceeded to their work on the theory “that for the
earliest intimations of anything looking in the direction of the science of botany
we must have recourse to those oldest pieces of literature in which plants are
more or less freely mentioned. Adanson, for example, does not begin botanical
history without naming Orpheus, Musa, Solomon, Hesiod, Homer, Metrodorus,
and Hippocrates, who as poets or physicians wrote of plants, Sprengel has
among his initial chapters one bearing the title flora Biblica, another ‘ flora
Homerica,” another * flora Hippocratica.""”

The historian of Hindu Botany may, therefore, safely look upon Vedic
Literature, Charaka Samhita, the Astadhyvayi of Pagini, the Ramayanam, the
Mahabharatam, the Jatakas, the Purinas, the Tantras, the scientific works of
the schools of grammar, astronomy, medicine, and lexicon, the poetical works
of Bhasa, Kalidasa and others, the Nitisastras, and other treatises of Sanskrit

———————

t Landmarks of Botanical History, Part I. By Edward Lee Greene (Published by the
gmith=onian Institution, 1. 5. A. 19049) Preface p, 7.
2 [bid. Chapter I. p. 20,
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literature as important landmarks in the history of knowledge regarding
plants, and give to some of his chapters such titles as 'flora Vedic," ‘flora
Charakensis ' * flora Malwica,’ ‘flora Sukrensis,’ and soon

Botany, as a science, however, must rigidly demarcate itself from such
utilitarian or poetic treatment of plants, but cccupy itself with the * contempla-
tion! of plant as related to plant and with the whole vegetable kingdom as
viewed philosophically in its relation to the mineral on the one hand, and to the
animal on the other.” Such purely botanical studies i.¢, abstract researches
regarding plants as planfs rather than as things useful or deleterious to man and
beast, are pre-eminently modern. This would be evident from the following
extracts from the articles bearing on the history and evolution of the science in
Eneyelopaedia Britannica :®

“Little, however, wasdone in the science of Botany, properly so called,
until the 16th century of the Christian era, when the revival of learning
dispelled the darkness which had long hung over Europe. * * % The deserip-
tions in these early speculations were encumbered with much medicinal
detail, including speculations as to the wvirtues of plants, Plants which were
strikingly alike were placed together, but there was at first little attempt at
systematic classification, * #* % The foundation of botanic gardens during the
t6th and 17th centuries did much in the way of advancing botany. They were
at first appropriated to the cultivation of medicinal plants, This was specially
the case at the Universities where medical schools existed, #* #* # Robert
Brown (1773-1858) was the first British botanist to support and advocate the
natural system of classification, * * * The study of plant anatomy was begun
in the middle of the 17th century as a direct result of the construction of
microscopes, * # * The subject was practically dormant for nearly a century
and a half: it was revived by several German workers * * # at the beginning
of the 19th century. * * * The pioneer of modern plant anatomy was Hugo
von Mohl (1840). * # * [n its systematised form, as a branch of botanical study,
Phytopathology is of recent date; and, as now understood, the subject first
reccived special attention about 1830, when the nature of parasitism began
to be intelligible.®

“One of the earliest workers at Plant Physiology* wis Hales (1727), # # #
‘The birth of Modern Chemistry in the work of Priestley and Lavoisier, at the
close of the 18th century, made possible the scientific study of Plant-nutrition
® * % The department of geographical Botany made rapid advance by means
of various scientific expeditions which have been sent to all quarters of the
globe, as well as by individual effort since the time of Humboldt.”

The above extracts regarding Systematic, Physiological, Geographical

V Ihid, Preface, p, 7,

* 11th Edition Vol, 4, p. 200,
* Vol. XXI1, pp. 743-5, 754,
“Yol, 1V, p. 202.
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and Anatomical branches of Botany,! considered asan abstract science, show
the essentially modern character of this division of human learning, Botany,
as we have it to-day, is in reality only as old as the second decade of the last
century, In comparing botanical ideas of the Hindus with those of the western
peoples we cannot, therefore, too carefully remember the fact that these are
embodied in Sanskrit treatises which are mostly several centuries older than
even the crude beginnings of European scientific thought due to the Renaissance
of the 16th century,

Whatever be the wvalue of Hindu botanical theories, they are well worth
the attention of the historian of botanical science for a proper estimate of the
mile-stones in the culture-history of mankind. The data of botany as science
from Hindu literature would thus supply some of the missing links in the
concatenation of diverse facts and ideas that go to make up the complex web
of human civilisation.

We have noticed above that in Europe botany began and grew as the
handmaid of, and in subordination to, the science of medicine. The story
is repeated in India also, The botanical literature of the Hindus is mainly
pharmacopical, and essentially utilitarian or economic, at times poetical,
scarcely scienfific, And yet it is possible to glean from the vast mass of litera-
ture on industrial or applied botany and horticultural recipes the really scientific
conceptions of the Hindus regarding (1) Vegetative organography, (z) Antho-
logy, (3) Fruit and seed, (4) Anatomy, (5) Phytography, (6) Taxonomy, (7)
Nomenclature, (8) Ecology, and (g9) Dendrology.

Thus, according to Greene, " there are certain rudiments of a science of
botany in those ancient pieces of literature, the real substance of which those
authors of botanical commentary on the Bible, on Homer, on Virgil, and the
classics generally, have completely overlooked, Let me repeat it that in several
picces of very old literature there are legible traces of a science of botany.”*
For, consciously or uncounsciously, scientific botany must be as old as human
history, and as extensive as the races of men, The records of antiquity®
as well as of the most untaught people of modern times afford abundant proof
of the existence of organology of plants, systematic botany &ec.

By laborious researches into the botanical literature of antiguity, Mr.
Greene has traced the evolution of Scientific Botany through the usages and
rites of the #hizofomi or root-gatherers to the Hisforia Plantarum of Theo-
phrastus (B. C, 370-286) whom he holds up as the * maker of the first landmark
in the history of Botany,” and ' the discoverer and first promulgator of the
elements of universal botany,"”

e

! See also the English Edition of History of Botany (1530-1860) by Prof. Sachs of
Wurzburg (Clarendon Press, Oxford 1800}, Book I, History of Morphology and Classifica-
tion, pp. 3-13 ; Book Il. History of Vegetable Anatomy pp, 219-220 ; and Book 11I. History
of Vegetable physiology, pp. 899-76, Greene's Landmarks (Part 1) isa study of certain
epochs in the Development of the Science of Botany prior to 1562,

* Landmarks, pp- 20-11.

» See Greene's Landmarks, pp. 21-43 for evidences.
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It may be possible, by following the self-same method in the investigation
of the botanical documents of Indian literature, to bring out the contributions
of the ancient Hindus to the universal scientific botany of to-day. And
probably Greene's remark' about Theophrastus may bave to be applied with
equal Cogency to charaka and other founders of the schools of medicine in the
Pre-Buddhistic and Buddhistic ages of Indian history (6th cent. B. C.) :—

“T'o me it seems not improbable that historians of the future, learning
to know this great founder's mind better than is yet known, may agree in
some judgment not unlike this: that all that has been added to the under-
standing of Plant life and form—to morphology, anatomy, physiology, perhaps
even to taxonomy—within the last three centuries—has been due to the
inventions of the opticians, and to the increased number of students and
investigators, rather than to the appearing on the botanical horizon, within
the modern period, of any one mind in powers of observation, penetration,
and sagacity superior to Theophrastus of Eresus.”

2. The so-called V' Indian Botany " of lo-day.

To do for ancient Hindu sages what Mr. Greene has done for Theo-
phrastus would require (1) a knowledge of the fundamental principles of
modern scientific Botany, and (2) a thorough famiharity with the several
branches and landmarks of Indian Literature, Unfortunately, the trend of
University Education in modern India has been to absorb the whole attention
of the student-folk in mastering the technicalities of a foreign tongue ; and,
while it has deprived them of sound scholarship in oriental subjects, it has not
equipped them with genuine mastery in any modern European science. And
so far as Botany is concerned, it has until recently been grossly neglected,
whether in its theoretical or economic and applied branches, The result has
been a complete absence of interest on the part of Indians in things Botanical,
abstract or utilitarian, modern or ancient,

When Europeans began to study the plants of India, they did not
naturally care to inquire into the traditions of Hindu Botany and could not
at all be interested in developing what the children of the Indian soil had
achieved in this department of learning in the days of yore. They came out
to India as medical men, botanists, or foresters and industrialists, and found
in India a rich field for applying or correcting and modifying the systematic
and ecological ideas that obtained currency in Europe of the later 18th and

o those who would take up the historieal investigation into the really scientific
contributions of the Hindus in the field of Abstract Botany, the chapter on Theoplrasins
in Greene's Lomdmgrks is invaluable as sugpesting not ouly the melhodology, but also
the lines of ingquiry that would be required to bring into forefront the hitherto neglected
pioneers of secience. It is remarkable that Theophrastus, whom Greene elevates to
the dignity of * Father of Botany" in 1908, was only easually noticed by Dr Sachs in
his eelebrated History of Botany, published in 1875, which the travslator for Clarendon
Press, Oxford, regarded as a * masterly sketeh™ even in 1800,

26
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early 1gth centuries. India was to them a laboratory that supplied novel and
interesting data for the inductive generalisations of a science that had been
developing in Europe from Theophrastus to Linnaeus, The Botanical inves-
tigations of these Europeans in India were thus new contributions to the already
growing fund of European Botany and flourished absolutely independent of
what the ancient Hindu masters might have observed and recorded, preserved
and developer till the days of the Maratha hegemony.

The terms “ludian Botany” and * Indian Forestry ” are thus really
misnomers, for they do not indicate anything beyond the fact that the rich
flora lying within the geographical limits of [ndia have been identified, named,
registered, tabulated and described, botanically or economically, according to
the terminclogy, nomenclature and taxonomy of a science that was then
passing through its infantile stages. The sole interest of the pioneers of the
so-called " Indian Botany " was identification and botanical description of the

vegetable denizens of India in the interest of European science, industry and
commerce,

In 1790 Sir William Jones, founder and first President of the Asiatic
Society of Bengal, gave a discourse on the medicinal plants of India in which
he clearly indicated the lines of work that should be followed by botanical
explorers and writers :—"Some hundreds of plants, which are yet imperfectly
known to Eurcopean Botanists, and with the virtues of which they are wholly
unacquainted, grow wild on the plains and in the forests of India. The
Amara-kosa, an excellent vocabulary of the Sanskrit language, contains in
one chapter the names of about three hundred medicinal vegetables ; the Medimi
may comprise many more; and the Dravydbhididna or Dictionary of natural
productions, includes, 1 believe, a far greater number ; the properties of which
are distinctly related in medical tracts of approved authority, Now the first
step, in compiling a treatise on the plants of India, should be to write their
true names in Koman letters, according to their most accurate orthography,
and in Sanscril, preferably to any vulgar dialect ; because a learned language
is fixed in bocoks, while popular idioms are in constant fluctuation, and will
not perhaps be understood a century hence by the inhabitants of these Indian

territories whoem future botanists may consult on the common appellations of
trees and flowers,™!

The founder of the first oriental research society in India was naturally
anxious to do spade-work® for enriching FEuropean art, industry and science.
Exactly similar were the motive and enthusiasm that inspired the Flora Indica
(1835), the monumental work on Indian Botany, prepared at Kew, under the
direction of Dr, Hooker, at the chief cost of the Secretary of State for India.

v Asiatic Researches, Vol IL XXI11. pp. 270-271.
2 Another such modern misnomer is Indian Econonies, a term which does nobt seem

b0 miean an:,;thing beyond the deseription and catalogning of the present day economic
resources and organisations of the country.



( 195 )

In 1874 Mr. C. B. Clarke, in the Preface to the Reprint of Roxburgh's pioneer-
work! on Indian Plants, describes the merits of Hooker’s labours which were
directed mainly to a proper identification and cataloguing, ' The Kew Indian
Flora is of the highest value to Botanists, it tells those in India what material
there is at Kew and how the mames are arrvanged® there. And it will, when
finished, form the foundation on which all future botanic work in India will
be grounded. After the plants have been botanically defermined and the names
aftached, so that we are tolerably sure in general that we all mean by the same
name the same thing, we may commeuce economic and other branches of
investigation with advantage, Drs. Hooker and Thomson have rightly urged
that the Botanical determination of the plants must come first before any
satisfactory progress elsewhere can be made ; and Indian Botanists have been
right for generations in concentrating and narrowing their work in the manner
that Drs. Hooker and Thomson indicated.”

Identification and Determination of Indian Plants were thus the principal
objects of the founders of the so-called * Indian Botany,” There were some
investigators who were not content with mere cataloguing and botanising,
but added to these a study of the economic uses of Plants, as medical drugs
or otherwise. Thus, to quote Mr. C, B. Clarke again, * Roxburgh contains all
the economic Indian botany known to him, ¢ # % Roxburgh is most
trustworthy in his economic botany, ¢ ¢ ¢ The Government of India but
a few years back, called on Mr, Kurz to draw up a Forest Hand Flora for
Burma which should comprise (among other things) a classified account of
the different sets of forests, with all the trees in each, and the plants that
usually accompanied each: an account of the method and habit of growth
of each tree, and an account of the quality of the wood of each, and a special
account of all the species likely to prove of economic value,”

in his paper® on the study of indigencus drugs, Surgeon-Captain (now
Major) B. D, Basu, I, M. S, gave an account of the work of scholars in the
medical department of the economic aspects of Indian Plants from the estab-
lishment of the Asiatic Society of Bengal to 1891, * In the beginning of this
century John Fleming contributed a valuable paper on the medical plants
of this country. For the first time the scattered information on the subject
was collected and placed before the medical profession, # # ¢ Dr. Waring,
who edited the Indian Pharmacopoeia,® was one of the most painstaking and
careful observers of the properties and uses of indigenous drugs, His atten-
tion was drawn to the subject when serving out in Burma, The stock of

L Roxborzh's Flora Indica was published in 1832,

* The lialics are onrs.

3 fiedicn Medical Guazette, Angust, 1502,

* Published under the anthoreity of the Seerctary of State forr Tndia * with the view
of bringing to the notice of the profession in India those indigenous drogs which European
experience has proved to possess value as medicinal agents, and which may be employed
as efficient sabstitutes lor imported articles,”
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his European medicines having been exhausted, he was in great perplexity
and hardly knew what to do. In such a crisis, he turned to the medicinal
plants of the country. He found indigenous drugs to answer his purpose as
satisfactorily as the costly imported medicines of Europe,”

Enough has been said to show that, during the period from the last two
decades of the 18th century, the sole aim of botanical researches in India
has been

(1) to study scientifically or economically the vegetation of the Indian
continent, according to the accepted doctrines of contemporary European
thinkers ; '

(2) to look upon India solely as a vast herbarium supplying specimens
for the scholars in the western world; and

(3) to ransack or exploit Indian vegetation in the interest of a foreign
industry, commerce and science,

There has been no attempt

(1) to take stock of the existing Hindu literature on the subject of plants,
whether as plants, or as drugs and useful commodities, or

(2) to maintain and continue the studies of the ancient and mediaeval
scholars of lndia (whether scientific or utilitarian), and develop the intellectual
heritage bequeathed by them to posterity. Thus, during the period which has
witnessed the growth of Botanical sciences, arts and industries from the
insignificant juvenile condition (which was almost on a par with that obtaining
among the Hindus) into one of immense magnitude, the genuine Indian Botany,
which should have been a continuation and further development of the work
of the ancestors of the present race of Indians, is not only where it was, but has
been managed to be forgotten and thrown into the limbo of oblivien, from
which it is today impossible and even regarded as unnecessary to rescue.

The so-called *Indian Botany ' of the modern times, pioneered by Europeans
and collaborated at both by Indian' and western scholars, covers really an
insignificant niche in the daily-growing museum of the sciences, arts and
economic products built up by the people of western countries. And Indians
are left in the position of mourning over a national loss: “ When we remember
how great a part Indian plants have played in contributing to the material
and spiritual wealth of India, and in influencing Indian life in its manifold
aspects; and when we take into consideration the important place Botany
should occupy in every scheme of liberal education, not only as a particular
branch of physical science, but also as the most stimulating and refreshing
subject of learning, we can estimate the loss both in intellect and material
wealth we have been suffering from owing to the neglect of this study. The
irony of the situation is that we do not see that the study is the cheapest and

Al Important Indian names are Uday Chand Dutt, Moodeen Sheriff, K. R. Kirtikar, T. N.
Mookerji, N. G. Mookerji, Upendra Nath Kanjilal, Bhaudajee, Naraindajee, B. D, Basn,
Sakharam Avjun, Lishoa, Ranade, Kanay Lall Dey, Kaviraj Biraja Charan Gupta.
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least expensive. To addtothe tragedy, we forget that the study is also the
most paying; for India is #he country where worldly careers and lucrative
professions can be built up on the products of the vegetable kingdom alone.™!

In the history of Hindu Botany, then, the whole 1gth century—the period
cf Botany strictly so called in Europe—is a total blank, It has not only given
rise to no men who could undertake independent original investigations in the
scientific aspects of Plant-life, but has even produced none who could colleet,
summarise, and adapt or modernise the teachings of their forefathers, The
practitioners in the Ayurvedic system of medicine have but kept up a tolerable
second-hand familiarity with the names and uses of the indigenous medicinal
plants, through the services of professional herbalists, the Musheras in Central
and Upper India,* the low caste Maules, Bagdis, Pods, Chandals, Kaoros and
Karanges in Bengal, and the Chandras, Bhils and Gamtas in Bombay.

3. Summary of Researches in Hindu Botany.®

Under these circumstances, it is not strange that people should entertain
doubt regarding the achievements of Hindus in botanical science and the
existence of such a thing as the Science of Botany in ancient Hindu litera-
ture, The field is altogether untrodden, and awaits the thankless labour of
patient investigators, who must be adequately equipped with the double engine
of a thorough mastery of modern Botany and a general grasp of the several
branches of Hindu literature, And the problem is to carefuily glean from
the extraneous literary, medical and economic associations, in which the plants
have been mentioned by Hindu authors, the abstract ideas and purely scientific
concepts, if any, regarding their life-history, morphology, physiology, habit &c.

In the following pages quotations from the works on subjects more or
less allied to these topics are being appended, to give an idea of the up-to-date
research undertaken.

(@) Gondal,

The Thakur Sahib of Gondal's History of Aryan Medical Science,® though
not the first work on the subject of Hindu medicine, contains perbaps the
first treatment of Hindu Botany, The following is taken from Chapter VII,
called Indian Materia Medica. The Ancient Aryans have taken the trouble
to examine and study all the herbs that came under their observation, and
classified them into groups or Ganas. Charaka gives fifty groups of ten herbs

-

VThe Economic Botany of Toadia by Prol. Bhim Chandra Chatterji {(pn i;ij,,-]-,"d by the
District Council of National Edueation, Malda, Bengal 19107, pp. 12-13,

2 See the paper On the Study of Indigenous Drugs By Surgeon-Captain (now Major)
B. D. Basn, L. M. S, in the Indian Medical Gazette, July 1801,

* See the history of mineralogical literature for the names of treatises dealing with
plants and plant life. Mineralogy, Chemistry and Botany of the Hindus are to be culled
mainly from their medieal literature. Non-medical literature is also likely to yvield gennine
scientific notions, if eritically studied,

* Published by Macmillan & Co., London, 1896, Frevious works are those of Drs. Wisp
and Udoychind Dutt.
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each, which, he thinks, “are enough for the purposes of an ordinary physician”,
though at the same time he adds that “ the number of groups can be increased
to any extent."” Similarly, Susruta has arranged 760 herbs in 37 sets, accord-
ing to some common properties, Other writers have added 1o the list, which
forms an interesting literature of the materia medica of India. They have
also described the proper seasons for gathering the herbs, the period of their
growth, when they possess their distinctive properties, the localities from which
they should be collected, and the manner of treating them, extracting their
active principles, and preserving them, Some of the groups! mentioned by
Indian writers are given below :—

. Anga marda prasamana (anti-spasmodic), as Vidarigandha (Costus
speciosus)

2. Anuloma (Cathartic), as Haritaki (Terminalia chebula)

Agnivesa enumerates no less than soo classes of medicinal agents,
arranged according to their real or supposed virtues in curing diseases A
few classes have been selected from this and other sources and noted above,

The chief notable feature in connexion with the nomenclature of the
Indian plants is that in several cases their names are descriptive either of
their character or of their property, A few instances of names, * descriptive
of the prominent specific character of the herb, may be given below :—

(@) Brachyramphus sonchifolins is called Akhu-karni (rat-eared), as the
leaves of the plant resemble the ears of a mouse

(6) Acorus calamus is called Ugra-gandha (strong-smelling), because
it gives off a very pungent odour, .

(c) Clitoria ternatea is called Go-karni (cow-eared), from the supposed
resemblance of the seeds to the ears of acow,

(d) Datura alba is called Ghantdpugpa (bell-lower), from the shape
of its flowers.

The following are a few names * descriptive of the inherent virtue of the

lherb :—

(a) Amygdalus communis is called Vata-vairi (wind-enemy), as it cures
disorders of the wind.

(b) Embelia ribes is called Krimighna (worm-killer), from its anthelmin-
tic properties.

(¢) Ophelia chiretta is named Jvarantaka (fever-ending), for it is sup-
posed to check fever,

' A list of 75 names has been given by the Thakur Sahib. See pp. 104-110,
z A list of 10 names has been given. See pp. 110-11,
» A list of 10 names has been given. See pp. 111-113,
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(d) Semecarpus anacardium is known as Aruskara (eschar-causing),
because when applied to a living part its juice gives rise to an eschar.

Each successive writer, after a patient and careful investigation, appears
to have added new drugs ' to the existing list. Some of the writers emphati-
cally assert that all curative agents mentioned in their treatises have been
thoroughly tested and recommended after a long practical experience. Sus-
ruta strongly recommends that physicians should be able to identify the vari-
ous remedial agents they have to deal with, They should personally go to
the jungles, and with the help of shepherds, graziers, ascetics, travellers and
others familiar with the forest, gather the herbs when they are in flower,
taking care to avoid those injured by iusects, or growing in situations con-
taining nests of white ants, or where bodies have been burnt or buried, or
from ground in which there is much salt. Narahari Pandit (author of Rdja-
nighantuw of the 17th century) describes the properties of different kinds of
soil, the nature of soils suitable for the cultivation of various medicinal plants,
varieties of trees, cereals, oils, vegetables, roots, leaves, flowers and fruits,

(6) Dr. Sen.

It would appear that the Thakur Sahib did not approach the subject from
our standpoint, iz, the study of the strictly scientific ideas of the Hindus regard-
ing plavts and plant life. However, no subsequent scholar has interested himself
in the subject to any special extent, and this is all that constitutes the founda-
tion of modern researches in ancient Hindu botanical studies.

In his paper on the study of medical science in ancient India,® Dr,
Gapanith Sen gives the following paragraph on the subject : “ In Botany,
unfortunately, very scanty records have been left in the writings of Righava
Bhatta and Sarangadhara—an important section of which (Upavanavinoda)
the humble writer of this paper had the honour of editing and translating
some years ago. Ibe informations contained in these books are numerous.
Plants have been called sthdvarajiva, or fixed animals, and pleasure and
pain have been attributed to them, (Compare in this connection the recent
discoveries of Plant Response by the illustrious Dr. ], C, Bose of Calcutta),
Again, plants have been called sexwal and a-sexwal, although the details of
the sexual phase are missing, Much advance in the practical application of
Botany appears to have been made, A regular symptomatology of plants has
been deseribed under the name, Briksdyurveda, and the treatment of certain
diseases of plauts has been stated. Then, again, an interesting science of
finding out sub-lerranean veins «f waler,® as the geologist calls them, has been
briefly described by certain signs, which, says tradition, often come off correct,”

! Qe Hist., of Ar. med, Se. pp. 118-128, for the new drogs inktroduced by snecessive
writers., The Thalkur =ahib's ehronology requires to be corrected in the light of recent
research, e, of De, P. C. Ray in the History of Hinduw Chemistry,

* Read ab the Sdhityu Sablui of Calentta, September, 1906, published hy the same
gocieby in 1908,

3 Cf, Chapter LIV of Brilat Samhbitd, called Dagargolan.
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(c) Prof. Chatlerji.

In the Economic Bolany of India' by Prof, Bhim Chandra Chatterji of
the National Council of Education, Bengal, there are a f[ew more details about
the achievements of Hindus in the field of botanical science, with remarks as
to their relative, historical and comparative values by reference to the progress
of the science in Europe. His general remarks on Indian Botany are given
below : **This characteristic of Indian culture® that it was essentially
practical, meant for and adapted to, the thousand and one duties of actual
life, has made it always very comprehensive, all-embracing, and all-inclusive,
Every Sastra or Purdpa or Samhita has thus become an Encyclopaedia ; * * *
and, as in the physical, so in the human sciences, we search in vain for the
differentiation of knowledge into varicus branches corresponding to the various
aspects of human life. We have no Indian psychology, no Indian ethics, no
Indian politics, just as we have no Indian physics, no Indian chemistry, ro
Indian botany, and so forth, as independent and distinct branches of learning,
differentiated from the treatises on universal knowledge,

“#k % % European Botany has had a far different history. #* * % Not
only were the main branches of learning divided among specialists for exclu-
sive study ; but each of the various departments of the same branch began
to enlist on its behalf the whole time and energy of special sections of the
devoted men of science, Add to this the intellectual energy of Europe that
became multiplied by being divided and difterentiated for the furtherance of
national interests and promotion of national glory (owing to the creation of
national churches, national states, national literatures, and national schools),
and we may form an idea of the enormous labour that has been spent ungrudg-
ingly upon what is to-day a vast Botanical science, which, again, is being split
up into independent sciences, distinct from one another,

“But Indian Botany has claims to our recognition on abselute grounds
as well, as having suggested, recognised or discovered some truths about
vegetable life which are accepted by modern phytotomy and physiology.”

In Internal Morphology we have such descriptions as those of Tinospora
cordifolra (Guduchi) which is characterised as Chakrangi, Kundali, Mandali,
&c,—terms referring to the annular rings so promiment in the cross-section or
transverse section of the creeper. Metamorphosis of leaves, descriptions of cha-
racteristic leaves according to the similarities with the animal world, knowledge

1 '1';.',;; I.H-“._-.hu—l-'-q_‘ was pubiished by the District Couneil of National Edueation, M:I.‘llln.*.
(Bengal) in 1910 and intended to interest people in the forthcoming work on Indion
Medicinal Plants (a Systematic study, along modern scientific lines, of the most important
medicinal plants of India, specially those mentioned in the original Sanskrit works, and
also of several other useful plants) with 1300 plates, by Lt. Colonel K. R, Kirtikar, Major
B. D, Basu, Prof, Bhimehandra Chatterji and an 1. C, 5. The work has been in the press for
gome time and will be published by the I’ﬁllini OMice, Allahabad, in 1915,

1 Pp. 28-21.
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of adventitious roots &c,, may be referred to as evidences of the study of ex-
ternal morphology. In physiclogy it must be credited to the Hindus that they
know of plants as living organisms. Prof, Chatterji quotes from the Sdnfiparva’
of the Mahabbarata to prove their acquaintance with the sap-circulation®, nour-
ishment, power of movement, independent growth and reproduction of plants,
“It reflects great credit on those scholars that they conceived the idea of
the sexuality of plants and the truth that flowers are the organs of sexual repro-
duction in higher plants—notions which were first suggested by Camerius
towards the close of the 17th century and which have been demonstrated in
the 18th and 1g9th centuries by the studies of Koelrenter, Herbart and Gaertner
in hybridisation. To express this sexuality some are even expressly named
as such, e.s., yonipuspa (Cletoria termeata), lingapuspa (Nerium odorum), meaning
respectively the female and the male--and these, together with such terms as
vajrapuspa, menstrual blood of a certain type in Tantra, would lead to the idea
that the fact of the flower being the genetive organ of the tree was not un-
familiar to them,”
Phosphorescence® and exudation? of water were probably known, The
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knowledge of Heliotropic movement is indicated by such terms as Adilyakrdnta,
Suryabhakia, etc, that of Nyctitropic movement by such terms as Anjalitdrikd
(folded palm), Namaskdri (plant which bows down), Sparsalajjd (which feels
bashfulness at touch), referring to Mimosa pudica. Rejuvenation, separation and
multiplication of the individuals which are so essential vequisties of reproduc-
tion seem also to have been well understoud,

Prof, Chatterji traces in the Rig Veda (VIII—47-9 and II, 1-14) the know-
ledge of Photosynthesis and the action of light and storage of energy on plants,
Tine facts thar the sun is the source of energy in the fuel, that it is the
setting sun, ¢ ¢, that having less refractive rays whence the energy is trans-
formed and kept in the potential form in the fuel, and that this potential energy
is manifested as fire or heat, are also known,

The twn points, (1) the assimilation of potential energy from the sun and
(2) the special suitability of red, orange and yellow rays for the more effective
assimilation of plants, Ze, for the storage of energy in the potential form, are
definitely suggested in the following :—

wyEad grapa dmdlersad Ay gswag 9a: 0 Rig, viii, 43-9.
74 a0 fasd Al AgR AR g
FHUTAEIM ¥EIEA WA 74 Wil dreai afE ga: a0 Rig, 2-1-14.
wmiEnaray W A s adiE mem: o Mallindtha,
ferea fafes #=: afAa garmm: 0+ Raghuvamsam,

The first of these is clearly stated in the above by the terms “mi gsamg Ta:"
“m wit dmei” and in the whole of the last texts, which further show that the sun
is the source of the energy in the fuel and that it is the setting sun, ie., having
the less refractive rays whence the #m: or energy is transformed and kept in the
potential form, which is manifested as fire or heat,

The Theory of Evolution has been described in the following —-

(1)  #emgma: @rem: gsamEa  meRE ATy aarda: e 933 eRdn, eiten S S
Fasiiws mama ¥a: tam wga: « Chhandogya Upanisat,

(2) w=maif@'gAes wes AuwR
Eﬂﬂn wEEEsd SUEE 9 qram n
A Ig= 9grsy waes W amw: )
A AW AT APEEALT g04EA o
Ay W Fea fgEragTad |
wei gftegsy amisaassmm o Bribat Visnu Purana,

In the Brihat Visnu Purdna an attempt has been made to give the succes-
sive stages of development of man to even Brahmayoni, the highest form of
existence, The Phylogenelic and Onfogenelic developments are laid down as
well as the comparative duration of the stages, The successive number of
stages would indeed be visible only after thousands of years of persistent
scientific observation of a race of Darwins,
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I'wo things should be further noticed in the text of Brihat Vignu Purdna,
First, that aquatic life precedes the monkey life, and that the monkey is the
progenitor of man, Again, the descentof man from some aquatic animal,
although by a remote degree, is grasped with equal acuteness, These ideas are
attributed to Darwin ; and our countrymen are scarcely aware of the fact that
the truths did not fail to strike the savants of ancient India,

Vidyapati has given the order from the highest to successive lower
stages :—
e a9 oy @ W wmA
TA HT TG 0
weA faurs aarm w3 99
afaeg 7ar 9x 5 o

That Indian literature should contain such a full account of the evolution of
the animal kingdom from the vegetable world, which could be seen only by a
Darwin or a Haeckel in such recent times as the 1g9th century, ought to inspire
thoughtful Indians with a noble vanity, and should infuse into our countrymen
a spirit of research with a view to finding out the truths in our Séstras,

“The idea of gradual evolution of higher organisms (rom lower, was familiar
to the Greek philosophers, but a scientific basis was given to this hypothesis
in the last century ™ (Strasburger), Says Prof, Chatterji: *Is it not our duty to
demonstrate to the world that the Hindu sages conceived the idea long before
it was dreamt of by auny other nation, and as such, their names should
precede those of any other philosophers? Had the commentators been as
acute in explaining these texts, Darwin might have been anticipated in our
country long before his name could be heard in the world ; or is it that
some such commentators lie uanoticed in the dark caves of the Himalayas?—
“Some mute inglorious Milton here my rest ! "

In all the above, however, | would only remark that these truths of Botani-
cal Physiology were known to the Hindus simply as facts, but no trace has been
found as yet regarding their knowledge of the " science " of physiology, i.e,,
as to how these take place in nature; in short, they have observed the facts with-
out caring to ‘explain’ them or assign reasons. And here, again, as in so many
other things, we have to continue, by our specialised efforts, the work of our
ancestors, and develop them along the proper lines, just as the European
scholars of the 17th, 18th and rgth centuries have, by their own labours, improved
upon, and added to, the heritage bequeathed by their ancestors of the ciassic age,

In Systematic Bolany nothing approaching the keen observation and geue-
ralisation of modern times is to be found. Oune peculiarity has not been traced
through a sulficiently large number of plants, and we find only isolated
instances of two or three plauts classified under one group, Thus, gm (Pinus
longifolia) and R (Pinus deodara) are placed in oue group, i e, one is
described just after the other in Maodanapdla-Nighantu, and such instances are
found in abundance in all the authors. @ or Pees (Pinus gerardine) could
have also been placed in the same group, but, instead, it is named along with
wdres (fuglans regia), etc,
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The basis of classification is the property of the plants; e,g,, in wgmfEad all
sweet-scented things, such as Sandal wood, are mentioned, and in w all
vegetables. [In these, however, further subdivisions are made, and here we
find some more systematic arrangement, as all swite, (Cucurbita papo), s
(Benincasa cerifera) etc., are grouped together. When one thing has more than
one property it is grouped to bring out, as in Cucurbitacee, the most prominent
characteristic, the whole being adjusted to the convenience of a practical man.

agx (Acacia calechu), wafx (Acacia sundria), e fesfEc (4. farne-
stana) and mR (A, pennata) ave all put together in Dhanvantari and in Raija-
nighantu in @, which is based on the common possession of thorns, Again,
many of the plants in Cucurbitacew have been placed together most possibly
for similarity of the fruit, wmmiy, F=eA), @afFm, sg@t in Saxvafraga and fima
(Melia azadirachia), sef=a (M:lia azadirachla), szd (Alanthus excelsa Roxb),
of the Meliancee order, have been placed together for the similarity of the
bitterness of the principle in flowers, fruits and leaves. Plants producing
bulbs are sometimes placed together. So, in short, any quality or peculiarity
has been taken, and plants divided into various artificial groups,

The above will substantiate the view that, under each varga or principal
group, the members of the same family have been placed togetler, these so
often possessing many properties in common.

The identifying principle accepted by the Indian Botanists depends upon a
large number of facts, such as (1) locality, which touches upon Geographical
Botany, (2) description of the plant by comparison of its leaves, flowers, roots,
fruit, branch, juice, colour, smell and property etc,, with some other known
things, These things are so given that in most cases all the connotations of
one are not found in any other; but very unfortunately, in many cases, the
synonyms are highly preplexing indeed

One instance will be sufficient here to show the difficulty, argwa  (Sal-
vania cucullata) and gw=a  ([pomea reniformis) are thus described :

[pomea reniformis :

gawdt g Fan = i

AFdwR 3w T wAnCamwd w0 Dhanwantari,

FawAl e (A = e |

Hﬁﬁlﬁ' AT U W*il i

AEMGIEE w e faw o an

sRagdl famem Ha =mgIiED o Raja-nighantu.
Salvania cucullata :

wErE g gredl e e
IH MIRAT T FIII A ag WO W T 0
1Al wFED TR g=h agaiE )
TEARE T AT TR Raja-nighantu,
The comparison will show the synonyms, and the description of one will
be seen to be a mere repetition of the other, The local name is also s for
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both, The properties, however, in one are different from those in the other ;
fortunately, these are observed in local usages, Hence, the one can be dis-
tinguished from the other simply by taking advantage of the properties and
nothing else,

Such synonyms recur in many places, and we find the following rule for

identification :
At T Fman aag

mariE A g FEmEa 9
FET
agT famry Pmersw wiafasar o Rajanighantu,

In many cases, however, the descriptions are quite characteristic, as in

wanwA, oo, Orchis latifolia, which is thus described,
eFTaETET: Ren At A
FOATRMT AT e I Rajanighantu.

In this, instead of speaking of any of its peculiarities, the specialist just
compares it with the folded palm of the hand which will at once identify it and
differentiate it from the rest of the vegetable world,

From terms used in the slokas as synonyms, we get the entire clue to the
identification of the plant. A negligence in thoroughly examining these terms
has led to disastrous mistakes which have spoilt half the merit of our well-
tried system of medicine,

The classifications adopted in Charaka in describing sswawagmam: and in
Susruta in gefmmm: are based purely upon the properties of plants; conse-

L]
quently these involve the repetition of one plant in different places. Of the same
plant possessing several properties, for instance, agmy (Glycyvrrhiza glabra or
Liguorice root), mention has been made in connection with
1, wawaa (medicines which prolong life)
2. #ammim (medicines which promote the union of fractured or divided

3. awai (medicines which improve the complexion)

4, W (medicines which improve the voice)

5. wogmi (medicines which cure pruritus)

6. afg'fFmgwi@ (medicines which relieve vomiting)

7. wimiaesdmi (medicines which alter the colour of the fwces)

8, wafrcmmf (medicines wich alter the colour of urine)

In each of these groupings there are ten plants mentioned, So there is

A cross division in many cases,

In Susruta also we find similar classification, according to properties of
matter. Other treatises on Medicine also group them according to certain
peculiarities, and each grouping is fantastically named after a certain
distinguished member of the group. For example, we find in Dhanwaniary
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Nighantu —wg=nfgad:, smenfzad:, e, RemnfEsh:, moefgeb:, s, sdaoEa,
wratan:, weamizan:; i1 Madanapdla Nighanty — swnfEat:, qran@m:, &3y,
aigan:, saifgad:, mwan wgen:, wee, e Bhdvaprakdse— eftamian:, mr=anfEad:, e,
wIfEan:, arEeEEE: |

It would thus appear that the Indian system of classification does not
accurately correspond to the classification into Natural Orders which has been
founded under the unfluence of the Dogma of the Constancy of Species during
the period fromn 1750 to 18509, and under that of the study of the Cryptogams in
the latter half of the 1gth century, It differs widely from the artificial classifi-
cations ol Brunfels, Fuchs, and other Botanists of Germany and Netherlands who
flourished in the 16th century, or of Cisalpino, the Italian Botanist of the same
century, who attempted to divide plants into groups by philosophical reflection,
While mainly artificial, the Indian system may be compared not to that of
Linnaeus, but of Jussieus, who based it on properties, And for all practical
purposes, whatever may be said against its scientific value, a system based on
properties was more useful than the systems of the early European Botanists,
which, according to Sachs, were too vague and insufficient for identification,

(d) Other Scholars

In a recent publication' Dr. Sumant B, Mehta, lately personal physician
to H, H, the Maharaja Gaekwad of Baroda says : “ Susruta divides the vegelable
kingdom into Vriksa, Gulma, Vanaspati, and Virudha. More information of
the science exists in the writings of Raghava Bhatta and Sarangadhara, a sec-
tion of which, called U/pavanavinoda, has been translated by Dr. Gananath Sen
of Caleutta. Fhe divisions mentioned above have been worked out into minute
subdivisions, but a systematic Botany like the one developed .in Europe in
modern times did not exist in India. Ocecasional meution of the habitat of plauts,
and the description of their foliage exists, but there is no system about it The
ancient physicians bave indeed written several books on the Materia Mediea,
and they have laid great stress on the individual characteristics of drugs, which
would make the work of identification easy,"

In a very short paper® on the names of Vedic plants, Mr. Bijaychandra
Majumdar has drawn the attention of Bengali readers to the scientific aspect of
Hindu Botany, but has touched only the fringe of it.

APPENDIX A,
(e) Dr. Seal,

Dr. Brajendranath Seal has kindly furnished me his notes on scientific
concepts of the Hindus regarding plant physiology ard classification, His
studies are based mainly on non-medical literature and rare commentaries ol
older authorities. His researches therefore exculde the sources that are gene-
rally utilised by students of Hindu borany and medicine, The papers, however,

i The Ayurvedic System of Medicine (Navsari, Bombay, 1913}, p. 28,
i The Bengali monthly, Bhdrati, for Kirtic 1913,
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reached me after the printing of this work had considerably advanced, Hence
they are placed in the Appendix along with other papers from the same pen.

4. Concluding Remarks.

I'he foregoing account is a summary of all that has been done in
investigating the contributions of the ancient Hindus to the universal science of
botany., The account is very meagre, indeed, and indicates that up till now no
serious effort has really been made to estimate the botanical value of the
Hindu writings oo medicine, agriculture, grammar, astronomy, &c, It is high
time that the work should be taken up in right earnest as a piece of historical
research,

Identification and determination of Indian plants have been rendered toler-
ably easy. “ I'he principal factors which have contributed to increase our know-
ledge of indigenous drugs during this century have been the labours of men like
(’Shanghnessy, Waring, and Kanny Lall Dey, the holding of Exhibitions, the
works of botanists, and forest-officers ; and lastly the various scientific socie-
ties, notably the Bengal Asiatic Society, the Caleutta Medico-Physical Society,
and the Agri-Horticultural Seciety,”' The work before Indian Botanists
to-day is to equip themselves with a knowledge of Sanskrit and Vernacular
literatures and ransack the whole field of Indian literature in order (i) to
find out the species of plants named or described therein and (ii) discover in the
light of modern knowledge the scientific truths or half-truths they were intend-
ed to impart.

There is no reason for despair, The new Teaching Universities with
Research Departments that are being promoted throughout the length and
breadth of India at important centres, the Oriental Research lnstitute pro-
jected by the Government of India, the College of Science financed by the
philanthropic donors of Bengal, Sir Tarak Nath Palit and Dr. Rashbehari
Ghosh, the private Academies of Research, and literary as well as educational
Councils that have been ushered into being during the last two decades or
so, under the impulse of popular upheaval here and there and everywhere
in India—all these are expected to be seminaries of independent thought
and nurseries of original scholars who would devote themselves to studying
the pressing problems of the day together with the antiquities of the eountry.
So that in the near future the national culture and civilisation of India may
assert their rightful place in the consciousness of mankind and the history of

human progress,

' The Stwdy of Tedigerons Drewegs in the Tedion Medical Gazette, Aogust, 1802



CHAPTER VL
THE DATA OF ANCIENT INDIAN ZOOLOGY.
SECTION 1.’
The Secular Sciences of the Hindus,

In trying to estimate the knowledge of the Sukra authors regarding the
physical and objective world, we have incidentally noticed in the two preceding
chapters several important facts in the history of Indian culture :

[. The mineralogical, medical, chemical, and botanical sciences, industries,
and arts were wide and deep enough to be drawn upon with advantage by
writers of general Sociological treatises like Sukraniti,

11, Inthese physical or “ nature studies ™ lay the forfe of special schools
of Hindu thinkers, who, as masters or commentators', were the authors of
specialised® branches of scientific literature,

IlI, These schools of Hindu physical science, whether embodied in indivi-
dual * masters® or collective organisations like the Parisais (14, Academies),
stood up not simply for the conservation of the statical products of a bygone age,
but represented inand through them the dynamical processes of the march of
human knowledge, They thus kept moving (i) from epoch to epoch and (ii)
from province to province according to the progress of scientific spirit and general
culture in Hindusthan, and hence more or less resembled, both in diversity of
administration and uniformity of language and literature, the so many scattered
centres of culture and learning, called the Universities, which sprang up into
existence in the German’-speaking world, during the period from the 14th to the

' The importance of these commentators in Indian Literature who were not servile
copyists or imitators, but enriched the texts commented upon by the addition of their own
original investigations as well as the culture of ages, has been critieally vindieated by
Goldstiicker in his Paqaini,

T See Major Basu's paper on Indigenons Medicine in the Modern Review for Marel
1914,

*8ee the account of the development of German Universities in Merz's History of
European Thought in the 19th cenlury, Vol 1, pp. 159-163 ; also the Footnotes. The great
cultural uniformity of Hindnsthan and the fundamental unity of the Indian Soul as attesied
by the (i) existence of Sanskrit as the common language for educated and spiritual India
and the (ii) predominance and emphasis of the same sets of morals, manners, sentiments
and traditions in the evervday life and institutions of the people thronghout the length and
breadth of India (inspite of the thousand and one barriers to political unity presented by
the kaleidoscopic revolutions and boundary- settlements) may be compared with the unifying
conditions of German culture, learning and eivilisation, inspite of the diversity and disunion
of political life that characterise the history of the German peoples till the formation of
a nationality and an empire in 1870,

The following facts about the history of German culture have a close parallel
in the history of Indian ecivilisation: *“It is not a stationary power, but is continually
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18th century. The Indian sciences should not, therefore, be regarded as the
finished creations of certain golden eras in Indian history or the characteristic
products of one or other of the various races that have peopled India, but are the
results (i) of a continuous evolution incorporating the cumulative experience of
ages, and (ii) of the conscious or unconscicus collaboration of master-minds,
systematisers, compilers and commentators belonging to the north, south, east,
west and middle of india.

IV, A rigid and unbiassed comparison of the achievements of the Hindus
in physical sciences, whether as academic and abstract branches of learning or
as aids to practical and utilitarian aspects of life with the contributions of the
western thinkers to the same would show that in Europe it is really during
the Revolutionary period (1589-1815) or more strictly speaking since 183"
that the epoch of the Industrial Revolution and the pre-eminently scientific era
which characterise the modern age really beging, And that previous to that,
i, up toabout the beginning of the 1gth century, the Hindu as well as the
European thinkers were almost ona par. The inductive sciences of the west had
not till then displayed the magnificent results which we have been accustomed
to associate with them during the latter half of the 1gth century, So that it is
only the last century's work by which the people of Hindusthan are behind their
colleagues in the west,

SECTION 2,

The Alleged Decline of Hindue Intellect,

This aspect of the question requires a little elaborate treatment, since
even one of the greatest scientists of our country seems to have been carried
away and have supplied the cue for a lament aver the “decline of scientific
spirit ’ among the Hindus, and over “this land of intellectual torpor and
stagnation.”

———

an the move from south to north, from west to east, to and fro, exchanging and recraiting
its forees, Dringing hetevogeneous elements into close eontact, spreading every whers
the secd of new ideas and discoveries, and preparing new land for still more extended
enltivation.” * The migeation of studenis as well as eminent professors from one
University to another iz one of the most imporiant featnres of German academic life”
* There is searcely a stronger bond of union between the various parts of Germany
than that supplied by the Universities, and in no other respect have the Dbarelers thai
gseparabed state (rom state been so lonz broken down SHee in this eonnexion Praoif,
Radhakumund Mookerji's Fuendamental Gesgraplhical Unity of Tndia, (Longmans Green
& Ca,, 1914).

L For an accoant of the compavatively recent origins of the * modern' sciences see
Weir's Historical Basis of Moders Enrope {Swan Sonnensehein & Co., London, 1886, pp. 815-
1069; Mackenzie's 9 century (Nelson & Sons, IH'E:'.], pp. LSI-206 308-315, 388, 872.74. 429
432 Price's Palitical Ecowvomy in Eagland (Mothonen & Co,, London, 1300), pp. 5<7 ; More's
History of Buropean Thounght in the ML centnry in two Voluomes (Blackwood and Sops,
London, 1904) ; Marshall's Principles of Econonics,

27
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Dr. P, C. Ray concludes his celebrated History of Hindu Chemistry
thus :

" The arts being thus relegated to the low castes and the professions
made hereditary, a certain degree of fineness, delicacy and deftness in manipula-
tion was no doubt secured, but this was done at a terrible cost, The intellectual
portion of the community being thus withdrawn from active participation
in the art, the fow and why of phenomena—the co-ordination of cause and
effect—were lost sight of. The spirit of inquiry gradually died out among a
nation nafurally prone to speculation and metaphysical subtleties,' and India for
once bade adieu to experimental and inductive sciences, Among a people ridden
by caste and hide-bound by the authorities and injunctions of the Vedas, the
Puranas and Smritis, and having their intellect thus cramped and paralysed,
no Boyle could arise. Her soil was rendered morally unfit for the birth of
a Boyle, a Descartes or Newton, and her very name was all but expunged from
the map of the Scientific World."

Far be it from our object to detract from the absolute contributions of
these western thinkers to the World of Science. It must not be forgotten,
howewver, that the greatest duty the Hindu thinkers were called upon to perform
during the period of the so-called torpor and decline of Hindu intellect was
the preservation of national existence and the conservation (with necessary
adaptation or modification) of the culture of their race against the inroads
of aggressive Islam. The greatest achievement of the Hindus and the most
marvellous feat of their genius consisted in this that, while other races had
to succumb to the steam-roller of ‘the Koran, the sword or the tribute’ and
extinguish all vestiges of their national traditions and institutions, the Hindus
alone not only succeeded in withstanding this levelling infuence and main-
taining their individuality and original race-consciousness, but also in assimi-
lating and utilising the new world-forces in the interest of their own expansion,
development and progress.

But for this assimilative capacity, this extraordinary power of displaying
and distributing their energies in a fafemt form in the work of social re-cons-
truction and synthetic re-adjustments, the whole civilisation of the Hindus
would have been swept off the face of the earth and have been driven under-
oround. And instead of a living, moving, growing, and expanding people of
to-day the Hindus would perchance have to be excavated and unearthed anew
like the fossils of Egyptian, Babylonian and Hellenic culture by future archaeclo-

L The italies are ours. It is difieult to appreciate the logic of these remarks. If up to
the middle of the 17th eentury,ie, for a period of over 2,000 years, as De. Ray proves by
his researches, the so-called easte restrictions and religions prejudices did not stand in
the way of scientific work on the part of Hindu seholars and ecould not prevent them
from being at the vanguard of nations, why should these he held responsible for the
allezed torpor and demoralisation durine the 17th and 18th centaries? More facts
require to he unearthed before anything ean be proved one way or the other; and & more
seeiantifie’ interpretation of World=F rees that go to make history is also necessary.
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gists as merely interesting curios, through which could be dimly deciphered the
hieroglyphies of a by-gone age,

The * Doctrine of Substitution ™ applied by modern economists to the
interpretation of the motives and tendencies that underhie human activity in the
choice of 'lines of least resistance’ and in the investment of resources along
various channels in such a way as to derive from each the greatest ‘return’ with
the smallest expenditure, is nothing but a sociological equivalent of, or at any
rate, a corollary to, the great Biological Doctrine of the display of vital
energy under diverse forms and in varied directions, under the impulse of
the *‘ struggle for existence ' and the ‘instinct’ of self-preservaticn. The problem
before the Hindus during the period referred to by Dr. Ray was pre-eminently
and essentially one of social self-preservation, stock-taking and assimilation,
re-synthetising of old and new conditions. The struggle was between one
socio-religious ideal and another socio-religious ideal, for the Mussalmans
did not bring with them any other instruments of culture, ostensibly or as
a matter of course. That being the conflict, ‘competition’ and instinct of
self-preservation induced the people of Hindusthan to present not greater
and greater original discoveries and inventions in science, industry and
philosophy, and an extension of the bounds of human knowledge—[because
what they had inherited from their ancestors and developed up till then was
already too adequate for what their opponents could possibly display from
their armouries and arsenals of cultural equipment, or for what the whole
encyclopaedia of the Saracenic, Grazke-Roman and Teutonic-European learning
could exhibit], but mainly a more liberal and elastic interpretation of their
socio-religious ideals and institutions, a more philosophic re-laying of the
foundations of their social and domestic system, necessitated by the changes in
the circumstances of their age,

A really scientific reading of the conditions of life produced in India
by the advent of Islam would show, not that the Hindu opational mind was
totally slain during this period, but that it addressed itself to the more pressing
needs of the time ; not that the Hindu intellect became *unscientifie,’ uneri-
tical, totally abstruse and metaphysical, but that it was sclving the most
practical and secular problems of the age ; not that the Hindu race produced
only second-rate, third-rate and eighth-rate intellectuals, only commentators,
annotators and copyists, but that it gave rise to some of the most original-
brained, synthetic philosophers, scientists and sociologists, who were the
Newtons, Leibnitzes and Descarteses of the Hindu national life in re-organising
the old and therchy creating the new,

Universal History, if philosophically and biologically interpreted, yields
only one fundamental lesson about human progress, iz, that the culture of a
race is ‘ relative’ to the conditions of the age, According to this doctrine of the
Relativity of Culture, which again is really a corollary to the great Biologico-
sociological Doctrine enunciated above, it would be easily admitted that the
epoch from Bacon to Linnaus, Humboldt, Whitney and Herbert Spencer has
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not probably done for humanity an s/a of work in any way nobler or greater
than what has been achieved in Hindusthan by the band of master-minds from
Kavira, Chaitanya, Tukarama, Nanaka, and other givers of sacial laws and
morals to the days of Ramaprasida, Ramamobana, Vidyasagara and Ramakrisna
Paramahamsa.

There is another side of the self-humiliation contained in the assertion of
Dr, Ray. ile does not seem to have looked upon the achievements of modern
Europe with a historic and critical eye, and hence the statement is necessarily
partiail, one-sided and erroneous,

Even supposing that, about say the middle of the 17th century —the age of
Newton—Europe began its career of conquest over the powers of nature and
marvelleous achievements in physical or secular sciences and industries, we
cannot too often remember

(1) that all these achievements were not altogether of a higher order or
greater brilliancy than what the Hindus had achieved and maintained even up
to the end of the 18th or beginning of the rgth century, so far as ministration
to the ‘necessaries, comforts, and decencies’ of lile is concerned ;

(2) that it is unly since the epoch of * Industrial Revolution,” i.e, the
second decade of the 1gth century, that the west has really been distancing
and eclipsing the people of India in the marvels of theoretical science as well
as practical arts ;

(3) so that, strictly speaking, the modern spirit, the thought that Europe
has actually contributed to the culture of universal humanity, is not more than
a century old,

That those sciences and industries, which have marked a complete cleavage
between the past and the present, for not having contributed to the making of
which the Hindus are fallaciously and unnecessarily condemned as non- practical,
un-secular, other-worldy, are only the achievements of yesterday, does not require
any laborious historical investigation Lo be substantiated, In the r3th Edition
(revised and partly re-written with additions) of Discoveries and Inventions' by
Routledge, the author says : “ The enormous material advantage which this age
possesses, the cheapness of production * # # are traceable to the division of
labour ; to the steam-engine ; to increased knowledge of the properties of metals ;
to the use of power tools * * * Little more than a century ago everything was
slowly but imperfectly made by the tedious toil of the working man’s hand, * # *
Let the young reader who wishes to understand why the present epoch is worthy
of admiration as a stage in the progress of mankind, address himself to some
intelligent person old enough to remember the century in its teens; let him
inquire what wonderful changes in the aspect of things have been comprised
within the experience of a single life-time."”

It would thus be clear that it is only *a single life-time’s work,” taking
a very narrow and practical and rather non-scientific and unlistorical view,
! Published by George Rountledge and Sons, London, 1900,
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by which modern Europe is in advance of medizval Europe, or what is the
same thing, by which India is behind the western world, A rational interpreta-
tion of history would thus be a powerful corrective of the cheap and superficial
interpretation of India's past which is inclined to explain one and all of the so-
called failures of the Hindus by two catch-words describing their national life
and character, vz, caste and religiosity,

Dr. Ray's History of Hindu Chemistry is itself one such corrective, Ram
Raz’s fragmentary Essay on the Arclitecture of the Hindus, published in the
carlier years of the rgth century is perhaps the first work on the subject of
Hindu achievements of a secular character. The works of Rajendralal and
Udaychand also belong to the same category. Another eye-opener, in our own
times, is Prof, Mookerji’'s History of Indian Slhepping.  And that monumental
product of Dr, Seal’s massive intellect, the Mechanical, Chenucal, and Physical
Theories of the Hindus, is also most emphatically calculated to give the lie to the
alleged inferiority of the Hindu race in secular! and scientific achievements,

SECTION 3,
The Zoological Love of the Hindus,

The remarks in section 1 indicate, inthe first place, the position of Natural
History and Science in such sociological treatises as Niti Sdsiras, and in the
second place, at once the achievements and limitations of the Hindus in investi-
gations regarding the lacts and phenomena of the physical world. The
Zoological Data in the Sukraniti also point to the same conclusions,

(@) A brief swrvey of Zoology in Europe,

Like metals, jewels and plants, animals and animal-life also have been
the subjects of copious literature in India: For, since the earliest times, Indian
Fauna have played an important part in the socio-economic and socio-religious
as well as political spheres of Hindu life,

I Recently, Mr. K. P. Jayaswal, in I‘(r‘n‘itrwi!lg Dy, Sehofl's Periplus of Hie l':r_r;ﬂufqu'{:u
Seu for the Medern Heview, has entered another protest thus i—

“ Mr., Schofi has guoted at p. 187 the oft-gnoted lines of bMatthew Arnold that Todis
let Lhe legions thunder past and she plunged in thouzht again.  The lines have really con-
verted history into a vast * Mississippi of falsehood.”  They ought not to find room in any
serious Lreatise. Hindwo history at every step gives a lie Lo Lhe allegation, The very fact
of the Greek invasion, on which Mre. Sehoff has quoted the lines, instead of being forgotten,
wid remembered as late as the Sth century A, CL, when the defeat of Selewcus was repeated
