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early 19th centuries, India was to them a laboratory that supplied novel and
interesting data for the inductive generalisations of a scienge that had Been
developing in Europe from Theophrastus to Linnaeus, Botanical inves-
tigations of these Europeans in India were thus new contributions to the already
growing fund of European Batany and flourished absolutely independent of
what the ancient Hindu masters might have observed and recorded, preserved
and developed till the days of the Maratha hegemony.

The terms *“lndian Botany" and * Indian Forestry " are thus Teally
misnomers, for they do not indicate anything beyond the fact that the rich
flora lying within the geographical limits of India have been identified, named,
registered, tabulated and described, botanically or economically, according to
the terminology, 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 i—"“Some hundreds of plants, which are yet imperfectly
known to European Botanists, and with the virtues of which they are wholly
unacquainted, grow wild on the plains and in the forests of India. The
Amara-toga, an excellent vocabulary of the Sanskrit language, contains in
one chapter the names of about three hundred medicinal vegetables ; the Medini
may comprise many more; and the Dravydbhidhdna or Dicuonary of natural
productions, includes, I 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 Roman letters, according to their most accurate orthography,
and in Sanscril, preferably to any vulgar dialect; because a learned language
is fixed in books, while popular idioms are in constaut fluctuation, and will
not perhaps be understood a century hence by the inhabitants of these Indian
territories whom 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 European art, industry and science.
Exactly similar were the motive and enthusiasm that inspired the Flora Indica
{1855), 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.

' Asiatic Hesearches, Vol. 1L XXII, pp. 270-271.

2 Another such modern misnomer is Indiun Economics, a term which does not seem’
to mean snythiog beyond-the desoription and eataloguing of the present day economic
resources and organisations of the country.
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In 1834 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 arranged® 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 delermined and the mames
altached, so that we are tolerably sure in general tha! 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 rigiltly 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 prineipal
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 atherwise. 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
afew 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 hikely to prove of economic value,”

in his paper® on the study of indigenous drugs, Surgeon-Captain (now
Major) B. D, Basuy, 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 outin Burma, The stock of

t Roibargh's Flora Indirn was published in 1832,
* The Italics are ours.

3 Indian Medical Gazeite, August, 1802,

« published under Uhe anthority of the Secretary o1 state for India * with the view
of briogtug to the notice of the profession in India those fudigonoys drags which Eurgp
experience has proved to possess value ss medicinal sguuls, and whioh may be emplgyed
a3 offlcient sulwtitutes for imported artioles.” '
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his European medicines having been exhausted, he was in great perplexity
and hardly knew what todo. 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 twe
degades of the 18th century, thesole 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 India (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 ludians, is not only where it was, but has
been managed to be forgotten and thrown into the limbo of oblivion, 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 i 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

1 Jmportant Indian names are Udsy Chand Dutt, Moodeen Bherifl, K, . ﬂruhr. T.K.
Mookerji, N. G. Mookerji, Upendra Nath Kanjilal, Bhaudsjee, Naraindajee, B. 1, Basu,
Sakharam Arjun, Lisboa, 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 fthe 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 19th century—the period
of 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 collect,
summarise, and adapt or modernise the teachings of their forefathers, The
practitioners in the Ayurvedic system of medicine have but kept up & 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 carefully 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. .

(a) Gondal,

The Thakur Sahib of Gondal's History of Aryan Medical Science,* though
not the first work on the subject of Hindu medicine, contains perhaps the
first treatment of Hindu Botany, The following is taken from Chapter V1I,
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 Gdnas. Charaka gives fifty groups of ten herbs

\ The Economic Botany of India by Prof. Bhim Chandra Chatterji (published by the
District Council of National Edueation, Malda, Bengal 1910°, pp. 12-13.

2 8ap the paper On the Study of Indigenous Drugs By Surgeon-Captain (now Major)
B. D. Basgu, 1. M. 8, in the Ind‘an Medical Gazette, July 1801,

3 8eo the history of mineralogical literature for the names of tres,tim dealing with
plants and plant life. Mineralogy, Chemistry and Botany of the Hindns sre to bs culled’
malnly from their mediocal literature. Non-medical literature is also likely to yield genaine
sclentific notions, if critically studied.

* published by Macmillan & Oo., London, 1898, Frevivas works are those of Drs. Wise
and Udoyohdnd Datt.
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each, which, he fhinks, *‘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 to the hist, which .
forms an interasting literature of the materia medica of India. They h#ve
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 pringiples, and preserving them, Some of the groups! mentioned by
Indian writers are given below ;—

1. Anga marda pragamana (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 sonchifolius 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,

(¢) Clitorsa ternatea is called Go-karni (cow-eared), from the supposed
resemblance of the seeds to the ears of acow,

(d) Datura alba is called Ghaatapugpa (bell-flower), from the shape
of its flowers.

The following are a few names * descriptive of the inh=rent virtue of the
herb :—

(@) Amygdalus communis is called Vata-vairi (wind-enemy), as it cures
disorders of the wind,

() Embelia ribes is called Krimighna (worm-killer), from its anthelmin-
tic properties.

(¢) Ophelia chiretiais named Jvarantaka (fever.ending), for it is sup-
posed to check fever,

' Alist of 75 names has been given by the Thakur Sahib, See pp. 104-110,
T A list of 10*names has been given, Bee 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 insects, 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 Réja-
nighantu of the 17th century) describes the properties of difterent kinds of
soil, the nature of soils suitable for the cultivation of various medicinal plants,
variéties 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, v7s,, the study of the strictly scientific ideas of the Hindus regard-
ing plants and plant hfe. 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,
Gapanath Sen gives the following paragraph on the subject : “In Botany,
unfortunately, very scanty records bave been left in the writings of Raghava
Bhatta and Sarangadhara—an important section of which (Uparanavinoda)
the humble writer of this paper had the honour of editing and translating
some years ago. [he 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 sexual and a-sexual, although the details of
the sexual pbase are missing, Much advance in the practical application of
Botany appears to have been made, A regular symptomatology of plants has
been described under the name, Briksdyurveda, and the treatment of certain
diseases of plauts has been stated, Then, again, an interesting science of
finding out sub-terranean veins of waler,® as the geologist calls them, has been .
briefly described by certain signs, which, says tradition, often come off correct,”

1 Bee Hist. of Ar. med, Bc. pp. 118-128, for the new drugs introduced by sncceasive
writers. The Thakur Fahib's chronology requires to'be corrected in the light of mt,
research, ¢.g., of Dr, P. C. Ray in the History of Hindu Chemfstry.

"Read st the SGhitye Sabha of Caleutta, September, 1008, published by the same

sooiety in 1908,
3 Of, Chapter LIV of Brihat s:muu. called Dagirpalam.
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(c) Prof. Chalterji.

In the Economsc Bolany of India' by Prof, Bhjm Chandra Chatterji of
the National Council of Education, Bengal, there are a few more details about
the achitvements 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 comprebensive, all-embracing, and all-inclusive,
Every Sastra or Puraga or Samhita has thus become an Euncyclopmedia ; * * *
aod, as in the physical, so in the human sciences, we search in vain for the
differentiation of knowledge into various branches corresponding to the various
aspects of human life, We have no Indiau 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 learmng,
differentiated from the treatises on universal knowledge,

“¥ * * 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 ou 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 difierentiated 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 [ndian Botany has claims to our recognition on absolute 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 Chakrdngi, Kundali, Mandali,
&c,~terms referring to the annular rings so prominent 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

. ! This brachure was publinhed hy the Metrict Cul.lnc:l of National Education, Malda,
{Beogal) in 1810 and intended Lo Interest people in the forthcoming work on Indian
Medicinal Plants (a Systematic study, along modern scientific lines, of the most important
medicinsl plants of India, specially those mentioned In the original Sauskrit worke, and
also of several other uselul plants) with 1800 plates, by Lt. Oslonel K. R, Kirtikar, Major
B, D, Basu, Prof, Bhimchandra Chatterji and an 1. C, 8. The work has been in the press for
some time and will be published by the Paunini Office, Allababad, in 1915,

* Pp. 8824,
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of adventitious roots &c,, may be referred to as evidences of the study of ex-
ternal morphology. In physiology it must be credited to the Hindus that they
know of plants as living organisms, Prof, Chatterji quotes from the Sémtiparva’
of the Mahabharata to prove their acquaintance with the sap g;c].llauu' nours
ishment, power of movement, independent growth and” rcproduc‘hcn of plants,
“It reflects great credit on those scholars that they conceived the idea of
the sexdality 6f 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 rgth centuries by the studies of Koelrenter, Herbart and Gaertner
in hybridisation. To express this sexuality some are even expressly named
as such, e,g., yonipugpa (Cletoria termeata), /ingapugpa (Nerium odorum), meaning
respectively the female and the male--and these, together with such terms as
vajrapugpa, menstrual blood of a ceitain 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 “aler were probably km}wn The
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knowledge of Heliotropic movément is indicated by such terms as Adityakrdntd,
Suryabhakid, etc,, that of Nyctitropic movement by such terms as Anjalikdrikd
(folded palm), Namaskdri (plant which bows down), Sparsalafjd (which feeis
bashfulagss at touch), referring to Mimosa pudica. Rejuvenation, separation and
muluphca.tmﬁ of" the individuals which are so essential requisties of reproduc-
tion seem also to have been well understoud,

Prof, Chatterji traces in the Rig Veda (VIII—47-9 and I, 1-14) the know=
ledge of Photosynthesis and the action of light and storage of energy on plants,
Thg facts that the sun is the source of eunergy in the fuel, that it is the
setting sun, i.e, that having less refractive rays whence the energy is trans-
[ormcq and kept in the pitential form in the fuel, and that this potential energy
is manifested as firc or heat, are also known,

l"l}e two 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, 7e, for the storage of energy in the potential form, are
definitely suggested in the following :—

' wrenR ghags Irdoread o gvemad w0 Rig, viii, 43-9.
R o fard wdn W warRer gfrcgeng )
U Ea argin o ndf dread wReR g 0 Rig, 2-1-14.
wpratyy @ Adnfier face af wee: 1 Mallindtha,
fymed fife B efiel's garrn: + Raghuvamsam,

The first of these is clearly stated in the above by the terms ‘Wi gswm@ g=.”
%m mif dew” 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, fe., having
the less refractive rays whence the #n: or energy is transformed and kept in the
potential form, which is manifested as fire or heat.

"The Theory of Evclution has been described in the following —
(1)  wommem: wrwe: esenan | G ATg: WRNCH: WA wE: O, Sfta S @
feiRteel wm : ¥ gew: + Chhandogya Upanisat,
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_ i wfteqwe wgrSiwdnwmm 0 Brihat Vispu Purapa,

In the Brikat Vignu Purdna an attempt has been made to give the succes-
sive stages of development of man to even Brakmayons, the highest farm of
. existence, The Phylogenelic and Omlogenetic developments are laid down as
well as the comparative duration of the stages. The successive number of
stages would iodeed be visible only after thousands of years of persistent
acientific observation of a race of Darwins. ’
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Two things should be further noticed in the text of Brihat Vigyu Hurdna,
‘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 fhe fact that
the truths did not fnfl to strike the savants of ancient India,

Vidy4pati has given the order from the highest to successive lower
stages :—
e W oy o xR efiR
Nl T T o
weR faT wAmA w9
wifreg 74 o€ &g 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 Hsckel in such recent times as the 1gth 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 S@istras,

“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 any other nation, and as such, their names should
precede those of any other philosophers? Had the commentators beem 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 1"

In all the above, however, I 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, t.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, 18thand 1gth centuries bave, by their own labours, improved
upon, and added to, the heritage bequeathed by their ancestors of the classic age,

In Systematic Bolany nothing approaching the keen observation and gene-
ralisation of modern times is to be found. Oune peculiarity has not been traced
through a sufficiently large number of plants, and we find only isolated
instauces of two or three plants classified under one group, Thus, s (Prwus
longifokia) and Rwws (Pinus deodara) are placed i oue group, i, e, one ig,
described just after the other in Madanapdia- Nighantu, and such instances are
found in abupdance in all the authors, fwirm or fiirem (Pinws gerardivie) could
have also been placed in the same¢ group, but, instead, # is named along mtl&
*{}ughns regia), etc, -
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The basis of classification is the property of the plants; e.g, in wewied all
sweet-scented things, such as Sandal wood, are mentioned, and in wewtall
vegetables. In these, however, further subdivisions are made, and here we
find some more systematic arrangement, as all wats, (Cucurbita papo), gare
(Benincasa cerifera) etc., are grouped together. When one thing has more than
one property it is grouped to bring out, as in Cucurbitacece, the most prominent
characteristic, the whole being adjusted to the convenience of a practical man.

sfx (Acacia catechu), vz (Acacia sundria), wwafix feefc (4. farne.
siana) and wR (A, pennata) are all put together in Dhanvantari and in Réja-
nighantu in grer®tsi, which is based on the common possession of thorns, Again,
many of the plants in Cucurbitacee have been placed together most possibly
for similarity of the fruit, umwdy, ==wm), @afe, wgwwt in Saxafraga and fm
(Melia asadirachta), wofim (Mclia asadirachla), wed (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 together, 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, (z) 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

Oune instance will be sufficient here to show the difficulty, wrwh (Sal-
vania cucullata) and gae®t (/pomea reniformis) are thus described :

Ipomeaa reniformis:

wEwd weary T =par it

TAwkd g9 wwr gvargwdt'w o Dhanwantari,

Favell ey R =gt gefem |

TR T YR FEROTrEE W

aRwpRw W el fawr € 9

avayét fawem B wygww e Raja-nighantu.
Salvania cucullata :

wrEwd” ¥ g e geodvgene o
ifi qver WA wrrRied Ty sAW €0
wrer el wown W gy
sreRd yo @ giaie o 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 wemerh 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 san 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 :

ey gem Fiar gag

iy W findy A

BT T

wgw fawme feorsw wfafa®ar o Rajanighantu,

In many cases, however, the descriptions are quite characteristic, as in
wwwwd), ¢ g, Orchis latifolia, which is thus described,

realaysy AR et
TR W A o Rajanighantu

In this, instead of speaking of any of its peculianties, 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 vswrowsgrewmn: and in
Susruta in sefamgwm: are based purely upon the properties of plants; conse-
quently these involve the repetition of one plant 1n different places. Of the same
plant possessing several properties, for instance, gy (Glycyrrhiza glabra or
Liguorice root), mention has been made in connection with

1, dmdAmafh (medicines which prolong life)

2. gwardmt (medicines which promote the union of fractured or divided
parts.)

3. =i (medicines which improve the complexion)

4, wogal (medicines which improve the voice)

5. wogmm (medicines which cure pruritus)

6. wfg' Foywmi (medicines which relieve vomiting)

7. gouficrdm™ (medicines which alter the colour of the feeces)

8, firdmr® (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 pl"spe_ﬂies.pf v
matter. Other treatises on Medicine also group them according t6 certigin
peculiarities, and each grouping is fantastieally named after’a 'l:el‘tam_
distinguished membér of the group. For example, we find in Dhamntm
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Nighaniu—qgpeiee, wwaiet:, vnier:, fowiel:, sowfe:, e, sdofe:,
wrnfys:, wqwited:; n Madanapdia Nighantu— weafged:, yraaiyet:, wg onftgre:,
weiged:, Wi, wwe: g, weewt, in Bhdvaprakdsa— R, weeiied:, yad:,
wmiywh:, W

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 froin 1750 to 1850, 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 of Brunfels, Fuchs, and other Botanists of Germany and Netherlands who
flourished in the 16th century, or of Cisalpino, the Italian Botanist of the same
centlry, who attempted to divide plants into groups by philosophical reflection,
While mainly artificial, the Indian system may be compared not to that of
Linnseus, 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 Upavanavinoda, has been translated by Dr. Gananath Sen
of Calcutta. The divisions mentioned above have been worked out into minute
subdivisions, but a systematic Botany like the one develuped 1 Europe in
modern times did not exist in India. Occasional meution of the habitat of plants,
and the description of their foliage exists, but there is no system about it The
ancient physicians have indeed written several bouks un the Materia Medica,
and they have laid great stress on the individual characteristics of drugs, which
would make the work of identification rasy.”

In a very short paper® on the names of Vedic plants, Mr, Bijaychandra
Majumdar has drawn the attention of Beungali 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 and classification, His
studies are based mainly on non-medical literature and rare commentaries of
older authorities. His researches therefore exculde the sources that are gene-
rally utilised by students of Hindu botany aud medicine, The papers, however,

K ;

. “‘l'—he Amedic;yltem o;i\;‘ edicine (Nﬂ'_sxl,_l;o:ll;;}. 1813), p. 28,
#"The Bengali monthly, Bhérati, for Kartio 1918,
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reacned 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,

The 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 ¢p till now no
serious effort has really been made to estimate the botanical value of the
Hindu writings ou 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 determinatiou 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 ceutury have been the labours of men like
O'Shanghnessy, Waiing, and Kanny Lall Dey, the holding of Exhibitions, the
wot ks of botanists, and forest-officers ; and lastly the various scieniiﬁc socie-
ties, notably the Bengal Asiatic Society, the Calcutta Mt:l.ii(:ci-lF’hysictl.l'“Sc»t.“ie‘l,,'.I
and the Agri-Horticultural Society.,”! ‘I'he 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 Institute pro-
jected by the Government of ludia, the College of Scieunce 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 country.
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 Study of Indigenous Drugs in the Indian Medical Guzette, Avgust, 1892,



CHAPTER VI
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 preccdmg ’
chapters several important facts in the history of Indian culture y

I. The mineralogical, medical, chemical, and botanical smences, industries,
and arts were wide and deep enough to be drawn upon with advantage by
writers of general Sociological treatises like Sukraniti,

11, lu these physical or “ nature studies” lay the forfe of special schools
of Hindu _thinkers, who, as masters or commentators', were the authors of
specialised* brauches of scieatitic literature,

111, ‘T'besc schools of Hindu pbysical science, whether embodied in indivi-
dual ‘ masters’ or collective organisations like the Parisals (re., Academies),
stood up not simply tor the conservation of the statical products of a bygone age,
but represented in and 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 literatare, the so many scattered
centres of culture and learning, called the Universities, which sprang up into
existence in the Germaun®-speaking world, during the period from the l4tll,to the

' The importance of these cnmml’-ntnbnm in Indian Lm.raturu wl;u wore nut servile
copy /ists or imitalors, hut enriched the texts commented upon by the addition of their own
original investigations as well as the enlture of ages, has been critically vindicated by
Goldstilcker in his Pd rini.

; 14¢e Major Basu's paper on Indigenous Medicine in the Modorn Review for March
1814,

28ee the account of the development of Gorman Universitivs in Merz's Hivlory of
Buropean Thought in the 18th century, Vol, 1, pp. 159-183; also the Footnotes. The great
onltural uniformity of Hindusthan and the fundamental unity of tho Indian Soul as attested
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 everyday lile and institutions of the people throughout the length :nd
breadth of India (inspite of the thousand and one barriersto political wnity prescnted by
the kaleidoscopic revolutions and boundary- settlements) may be compared with the uyi!ying
conditions of Germun culture, learning and civilisation, inspite of the diversity and disunion
of political life that characterise the hisiory of the German peoples till the formation of
& natlonality and sn ompire in 1870, -

The following faots about the history of German culture have a c¢loge parallel
in the history of Indlan civilisation: “1t is not a stationary power, but is continually
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18th ceatury. The Indian sciences should not, therefore, be regarded as the
finished creations of certain golden eras in Indian histary 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 c'xperiem:e of
ages, and (ii) of the conscious or unconscious 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 alds tq pract:cal and utilitarian aspects of life with the contributions of the
western thinkersdp the same would show that in Europe it is really during
the Revolutionary period (1789-1815) or more strictly speaking since 1815
that the epoch of the Industrial Revolution and the pre-eminently scientific era
which characterise the modern age really begins, And that previous to that,
i, up toabout the beginning of the 1g9th 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 itis
only the last century's work by which the people of Hindusthano are behind their
colleagues in the west,

SECTION 3.

The Alleged Decling of Hindu 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 over the “decline of scientific
spirit " among the Hindus, and over “1this land of intellectual torpor and
stagnation."

on the move from south to north, from west to east, to and fro, exchanging and recruiting
its forces, bringing heterogeneous elements into close contaet, spreading everywhere
the secd of new ideas and digcoveries, and preparing new land for still more extended
caltivation. *“Tho migration of students as well as cminent professars from one
University to another is one of the most important features of German academic life,”
“ There is searcely a stronger bond of nnion between the varions parts of Germany
than that supplied by the Universities, and in no other respect have the barriers thnt
separated state from state been so long broken down.” Sce in this connexion Prof,
Radhakamud Mookerji's Fundamental Geographical Unity of India, (Longmans Green
& Co,, 1914). )

1 Hor an aggount of the comparatively r t origins of the ' modern’ sciences soe
Welr's Historical Basis of Modern Burope (Swan Sonnensehein & Co, London, 1880, pp. 815~
460; Mackenzie's 19¢th century (Nelson & Eons, 1823), pp. 181-200 800-815, 838, #72-78, 4%9-
432; Price's Political Ecomnomyin Eugi'nud’ (Methuen & Co., London, 1800), pp. 67 ; Merz's
History of Buropcan Thought in ﬂm 10th century in two Volomes (Bllekwond .and qom;,
London, 1904) ; Marshall's .I‘rmciplsa of Rconomics.

i
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Dr. P, C. Ray concludes his celebrated History of Hindu. Chemistry
thus ; ;

“ The grts 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 inteilectual
portion of the community being thus withdrawn from active participation
in the art, the how 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 naturally prone to speculation and metaphysscal 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 scil 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 absclute contributions of
these western thinkers to the World of Science. It must not be forgotten,
however, 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 influence 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 erergies in a /afent 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-
ground. 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 archeeolo-

1 The italicg are ours. 1t is difienlt to appreciate the logic of these remarks. If up to
the middle of the 17th eentury,ir., for a period of over 2,000 years, as Dr. Ray proves by
his researches, the so-called caste restrietions und religious prejudices did not stand in
the way of seientific work on the part of Hindu secholars and could not prevent them
from being at the vanguard of nations, why should these bhe held rvesponsible for the
alleged torpor and demoralisation during the 17th and I8th centuries? More facts
pequire to be unearthed before anything can be proved one way or the other; and & more
+gcientific’ interpretation of World-F rces that go to make history is also necessary.
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gists as merely interesting curios, through which could be dimly deciphered the
" hieroglyphics of a by-gone age,

The “Doctrine of Substitution” applied by modern economists to the
interpretation of the motives and tendengies that underlie 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
iate, a corollary 1o, the great Biological Doctrine of the display of vital
energy under diverse forms and in vaiied directions, under the impulse of
the * struggle for existence ' and the 'instinct' of self-preservation. The problem
before the Hindus during the period refeired 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 mstruments 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 aud inventions in science, industry and
philosophy, and an extension of the bounds of buman knowledpe—[because
what they had inherited fiom 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
encyclopzdia of the Saracenic, Graeko-Reman and Teutonic-European learning
could exhibit|, but mainly a more Iberal 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 adveut of Islam would show, not that the Hindu national mind was
totally slain during this 'period' but that it addiessed itself to the more pressing
needs of the time ; not that the Hindu intellect became funscientific, uncri-
tical, totally abstruse and metaphysijcal, but that it was solving 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 thereby creating the new.

Universal History, if philosophically and biologically interpreted, yields
only one fundamental lesson about human progress, viz, that the culture ofa
race is ‘relative ' to the conditiouns 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 Linneus, Humboldt, Whitney and Herbert Spencer Has
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not probably done for bumanity an iofaYof 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 social laws aund
morals to the days of Ramaprasada, Rémamohana, Vidyasagara and Ramakrispa
Paramahamsa.

There is another side of the self-humiliation contained in the assertion of
Dr, Ray. He does not seem to have looked upon the achievements of modern
Europe with a historic and critical eye, and hence the statement 1s necessarily
partial, 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 1g9th century, so far as ministration
to the ‘necessaries, comforts, and decencies ' of life is concerned ;

(2) that it is only 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 1n 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 to be substantiated, In the 13th Edition
(revised and parily 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 impe: fectly 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 persou old enough to remember the century in its teens; let him
inquire what wonderful changes in the aspect of things have been comprlscd
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 narvow and practical and rather non-scientific and unhistorical wew,
1 published by George Routledge and Sons, London, 1000,
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by whith modern Europe is in advance of mediseval 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, v#2,, caste and religiosity,
Dr. Ray's History of Hindu Chemistry is itself one such corrective, Ram
Raz's fragmentary Essay on the Architecture of the Hindus, published in the
earlier years of the 1gth 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-vpener, in our own
times, is Prof, Mookerji's History of Indian Shipping, And that monumental
product of Dr, Seal's massive intellect, the Mechanical, Chemical, 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,

SEC'I:ION 3.
The Zoological Lore of the Hindus,

~ Theremarks in section 1 indicate, in the first place, the position of Natural
History and Science in such sociological treatises as Niti Sds(ras, and in the
second place, at once the achievements and limitations of the Hindus in investi-
gations regarding the facts and phenomena of the physical world. The
Zoological Data i.. the Sukranili also point to the same conclusions,

(a) A brief survey 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,

1 Recently, Mr. K. P, Jayaawal, in reviewing Dr. Schofi's Periplus of the Erythraean
Sea for the Modern Review, has entered another protest thos i—

“ Mr, Schoff has quoted at p. 187 the oft-guoted lines of Matthew Arnold that India
let the legions thunder past and she plunged in thought again. Tho lines have really con~
verted history into & vast‘ Mississippiof falsehood.' They ought not to lind room in any
serious treatise. Hindu history at every step gives a lie Lo Lhe allegation., The very fact
of the Greek invasion, on which Mr. Schofl has quoted the lines, instead of being forgotten,
was remembered as Jate as the bth century A, C., when the defeat of Seleucus way repeated
on the stage at Pataliputra, The poct wanted the bistory of Chandragupta, the Mavrya,
to bo re-enacted by Chandragupta the Gupta, Mr Schoff must be aware of the inscriptions
of the so-called Andbras and tbe Guptas which proudly celebrate conquests over ‘ the
legions.” Medbdlithi, writing after the deleat of the Huns, defined India as a country
where ‘the legions’ conld not get a footing even after repeated attempty, The vietoryof
Béatakarpi LI over Nakapéna is still remembered by hundreds of millions of Hindus who hear
and repeat the historical romance of the Vikramiditya, the Destroyer of the Sakss,”
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Up to the 91 century the progress ol Loolggy D India I3 amost
parallel with the course it has had in Eur@e during the * legendary " stage
and the “age ofcollectors and traveliers.”, ‘Indian -literature, if. minutely
studied in the light of modern theories, wau?‘d furpish some of the earlier
among the following landmarks in the listory of Zoology obtained from the
records of European research : A

“Anatomy and the study of animal mechanism, ‘animal play#ncs and
animal chemistry, all of which forin part of a true Zoology, were excluded
from the usual definition of the word; * * * and, whilst the Zoologist was thus
deprived of the means of anatomical and physiological study, * * * the demands
of medicine for a knowledge of the structure of the human animal brought into
existence & separate and special study of human anatomy and physiology.

“Fiom these special studies of human structure the knowledge of the
anatomy of animals has proceeded. * * * Thus comparative anatomy came
into existence as a branch of inquiry apart from Zoology; and it was only
in the latter part of the 19th century that the word * Zoology,” applied to a
knowledge of animals which expressly excludes the consideration of their
internal structure, was rejected

“ Seientific Zoology really started in the 16th century with the awaken-
ing of the new spirit of obscrvation and exploration. ®* * * The active search
for knowledge by means of observation and experiment found its natural home
in the universities, Owing to the connexion of medicine with these seats
of learning it was natural that the study of the structure and functions of
the human body and of the animals nearest to men should take root there. * * *
The influence of the great academies of the 17th century was precisely to
effect that bringing together of the museum-men and the physicians or anato-
mjsts which was needed for further development * ** It was not until the
tgth century that the Microscope (constructed by a Dutch naturalist in 1683)
was perfected as an iostiument aud accomplished for Zoology its final and
most important service. ¢ ¢ ¢ It was reserved for Charles Darwin in 1859 tu
place the whole theory of organic evolution on a new footing " !

The brief and uot by any meaus exhaustive survey of Hindu Zoological
literature that is given here to indicate lines of research in this field would
suggest that, with the exception of Plasmolegy or “the study of the ultimate
corpuscles of living matter, their structure, development and properties, by
the aid of the microscope—exemplified by Malphighi, Hook, Schwann and
Kowalewsky,” almost all the other " currents of thought and mental preoccupa-
tion which have been historically manifested in western Europe in the gra-
Jual evolution of what is to-day the great river of Zoological doctrine” have
had their more or less perfect embodiments in the history of Hindu thought
also, Thus, it-will be easy to cull from Indian literature, Sanskrit, Prakrit
and vernacular, casual references to, as well as specialised treatises on, ani-

' Encyclopedia Britannica (11th Bdition), Vol. 28, pp. 1022-1024,
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mal-l:fe,—whlch may bﬁ grouped under ‘the . tollowing brinches of Zoological
study del:mlca by Sit Edwin Ray Lankester in the latest edition of the Ency=
clopadia Enmmuca

{1): Mcrphograph)c—-lbc work of the collector and systematist excmph-
fied by Linneeus and his predecessors, by Cuvier, Agassiz, Heeckel.

(=) Bwhomacs,]qre of the farmer, gardener, sportsman, and field-natural-
ist, including thremmatoloZy or the science of breeding, and the allied teleology
8t s¢ience of organic adaptations : exemplified by the patriarch Jacob, the poet
Virgil, Sprengel, Kirby and Spence, Wallace and Darwin,

(3) Zoo-dynamics, Zoo-physics, Zoo-chemistry—the pursuit of the
learned physician,—anatomy and physiology : exemplified by Harvey, Haller,
Hunter, Johaun Muller,

(4) Philosophical Zoology~general conceptions with regard to the rela-
tions of living things (especially animals), to the Universe, to man, and to the
Creator, their origin and significance: exemplified in the writings of the philo-
sophers of classical antiquity, and of Linnaeus, Geethe, Lamarck, Cuvier, Lyell,
H. Spencer, and Darwin.

(6) Vedic Fauna.

The Zoological lore of the Vedic age is not very copious, but gives an
adequate picture of the attempts of the people to make themselves acquainted
with the various phases of animal-life which came across them,

“The ploughmen sang werrily to the steers (R. V. viii, zo0, 19), while
ploughing. * * * 'They kept away birds from robbing them of the
growing corn by uttering loud cries (R.V.x 68,1). © ° ® The enemies
of the agricultuiist were rodents, insects and demouns which were exorcised
by means of spells (A. V. vi o) A great number of them are named,
but cannot be ideutified, * * ¢ Cattle-rearing followed as’ subsidiary
to agriculture, Cowherds tock cows out to pasture daily (R. V. x 19, 4, 5).
@ ®  On return from pasture the cows were kept in stalls (gofra,
R.V,ii; 23, 8 wvraja A. V. iii; 115, gosthaiv; 21, 1), and water troughs were
provided for them in various places, ¢ # Draught-oxen were castrated,
e * o ‘They reared also goat and sheep. Fat rams for cooking (R. V,
x 27, 17) and the ewes of Gandhara, famous for their wool (R. V. i 116, 1),
are referred to, Dogs guarded cattle and houses and barked at human thieves
(R, V, vii 55, 3), at wolves worrying sheep (A.V. V, 8 4; vi 37), and tigers which
plague the men rich in kine (A, V., iv 36, 6).’

The animal foes of man were roaring lions (R. V. ix 64, 8), wild elephants
*eating forests ' (R. V. i 64, 7), tigers, wolves and hyenas (A.V. xii 1, 49) as
well as snakes,® metaphorically called “ropes with teeth ™ (A. V. iv, 3, 2), ‘ bran=-
dishihg as it werea club’ (A. V.i 27, 2); more than twelve species of snakés

¥ lyenm!'a-;_i?]e in Ancient India, pp. 28-27,
* Bee als#o Atharva Veda, x 4.
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are named in the Atharva Veda Samhita as creeping amidst grasses of which
five species are named in R. V. i 191, 3. There was also the sharply-stinging
scorpion (A, V. xii, 1 46 ; vii, 56, 6, 8); worms of various kinds-born in the rainy
season (A, V. xii 1, 46) and the sharply—b:tmg mosquno (A. V. vii 56, 3) are
also mentioned.!

The following extracts are taken from the Atharva Veda:®

“Together, together let cattle flow (stream), together horses and together
men, together the fatuess that is of grain; I ofter with an ‘oblation of con-
fluence,” * This is meant for safety and increase of kine,

“The eagle discovered thee; the swine dug thee with his snout: smite
the dispute, &c.”* The object discovered by these animals is the root of a
plant that is meant for victory in disputation which, for example, * Indra put
on his arm in order to lay low the Asuras.”

“ Let the falcon lead hither from far the one to be called, living exiled in
other’s territory,” * The falcon is thus a guide of the King to be restored.

“ He who gives a white-luuled sheep ¢ commensurate with his world, he
ascends unto the firmament, where a tax is not paid by a weak man for a
stronger,” By this offering of a white-footed sheep one is released from the
payment otherwise due to Yama’'s councillors on admission into the other
world, {Ebhﬂneusurate-—{u) propottioned in value to the place in the heavenly
world it is sought by the giver, (2) analogous with the world of light that is
aspired to,)

“ Both thy (two) eyes and thy mouth, O tiger," we grind up; then all
thy twenty claws. * * * Ruined are the teeth of the beast; crushed in
also are its ribs,” This hymn is against wild beasts and thieves.

“ The draft-ox® sustains earth and sky; the draft-ox sustains the wide
atmosphere ; the draft-ox sustans the six wide directions; the draft-ox bath
entered into all existence. % @ With his feet treading down debility, with
his thighs extracting refreshing drink—with weariness go the draft-ox and the
plowman unto sweet drink.”

The hymn offers an example of that characteristic Hinda extollation,
without any measure or limit, of the immediate object of 1everence, which, when
applied to a divinity, has led to the setting up of the baseless doctrine of
henotheism,

1 Iyengar's Life in Anc, Jndy p, 00.

* Harvard Oriental Series.

»Vol. 7, p. 06,

“Vol. 7, p.07.

*Vol. 7, p.88.

* Vol. 7, p-186. Seealsothe verses accompanying the gift of a bull, and the
oflering of a goat (Atharva ix 4,5).

" Vol. 7, pp. 148-8.

* Vol. 7, pp. 164-166. For the extollation of the cow, see Atharva Veds x10;-and

of the ox again, Ix 7.
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“ With milk, with ghee, [ anoint the goat,® the heavenly eagle, milky great ;
by it may we go to the world of the well-done, ascending the heaven, unto the.
highest firmament. ® © ® [p the eastern quarter set then the head of the
Boat;in the southern quarter set his right sifle. In the western quarter set
his rum ; in the northern quarter set his other side; in the upward quarter
set the goat’s backbone ; in the fixed quarter set his belly; midway in the atmos-
phere his middle, Do thou envelop with cooked skin the cooked goat, brought
together with all his limbs, all-formed.” The verses read as if the goat himself,
after cooking whole, were set up in position, the head to the east,

1 have gone about the race of snakes,* as the Sun about the sky, as night
about living creatures other than the swan ; thereby do I ward off thy poison,”

The birds of ill omen?® against which incantations are used in the Atharva
Veda are such “winged missiles " as the dove, the hawk, the owl. For the
success of the horse in a race, we have the following verse: *“The quickness,
O courser,* that is put in thee seciet, also that went about committed to the
hawk, tothe wind—with that strength do thou, O steed, being strong, win the
race rescuing in the conflict,” We have the terms dog® and falcon® applied
metaphorically to the orbs of the celestial sphere also.

According to Mr. Bal Gangadhara Tilak, “of the various figures we may
make put of the star in the constellation of Orion, one should be of an antelope’s
head,”’ e

In the chapter on a picnic in Ancient India, Dr. R4jendraldl Mitra® refers
to the buffalo-meat and game birds as piece de resistamce: “[n the time of
the Rig Veda the meat was cooked with milk, and there is a passage in which.
Vispu is described as carrying away the broth made of a hundred buffaloes
and a hog (VIII 66, 10), Elsewhere it is said (VI 17, r1): 'For thee, Indra,
whom all the Maruts, in concert, magnified Pushana and Vispu cooked a
hundred buffaloes.’. * * * In the Grikya Sutra of Aswalayana, partridges
(fsttirs) are recommended as appropriate for infants just beginping to take
solid food, and ducks, doves, pigeons, and ortolans were formerly in common

M."
*(¢) Maurya Fauna.

Mr. Manomohan Chakravarti has studied the rock-edicts and pillar-edicts
of Piyadasi,? with special reference to the animal-lore contained therein,

' Vol 7, pp. 169-72.

2 Vol. ¥, p. 289,

* Book ¥I, xxvii—xxix.

¢ Atha¥¥n Vedsa, VI; 92, See also XIX, 25, ** Be thou an up-carrier uphill."

* Ibid, VIT, BO.

* Ibid, VII, 41

' The Orion (Bombay, 1808), p. 101, :

* Indo-Aryans Vol, I, pp 4, 27-28, Bee slso Beef in Ancient India, pp. 864-383,

* Bee Mamoirs of the Asiatic Society of Bengal, Vol, I, 1905-1007, pp, §81-374, See
also Law's Studies in Hindu Polityand the Artha Héstra vl Eantilys, for the names of the
tauna veey familiar in Maurya times (4th-—38rd cent. B, C.).

-8
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Megasthenes’ account of “ gold-digging ants ” in India has been already
referred to. His Fragments supplies us with more solid information about
Indian Fauna,

The use of horses and elephants for the army has been described
by Megasthenes also. We know of this from Strabo (XV i 50-52) and &lian
(His, Apimal XVI1—10).

. The training of horses bas been likewise referred to in the Fragments of
Megasthenes, ie

The information about elephants is copious in the Fragments, We learn
from it. of the methods of capture, training, medical treatment, &c. (Arrian,
XHI, X1V ; Elian X11—44, X111—71).

Some of the wild Fauna of the 4th century B, C, are to be known from
Strabo's account (XV i 47) as well as that of Alian, Pliny, &c,, derived from
the Fragments.

The generic names of the [nsciiptional Fauna are: (i) Jivaui, (ii) Prana-
sata-sahasi dpi, (iii) Bhotanam (v) Jatani, (v) Pasu-cikiccha,

The following classes of animais are mentioned in the Rock-Edict8 :
(i) anada—-émupadesu pakhi-valicalesu, (ii) Catupade, (ii1) Macche, .

By Edict No. I Asoka, the benevolent Caesaro-papist of [ndia, forbade
the general destruction of life both iz his own kitchen and in his empire, Two
animals are specified : (1) Peacock (mora, majura, majula), (z) Deer (mago, mrugo,
mige). '

By the Edict No, V the slaughter of the following born bemngs~was pro-
hibited : '

(1) Parrot (suku).

(z) Srarling (salika).

{3) Alune (unidentified).

(4) Ruddy goose (cakavake).

A5) Goose (hamse),
“(6) Nandi mukhe (unidentified).

{7) Gelate (unidentified).

(8) The bat (jatuka),

(9) White ant {amba papilika),
(r0) Female tortoise (dadi).
{11) Boneless fish (anathika macche).
(12) Veda veyake (unidentified).
(13) Gamgapuputake (unidentified).
(14) Skate fish (samkuja macche),
(15) Tortoise porcupine (kaphata sayake),
(16) Squirvel (pannasase).
(17) Simale (Sansk, Srimara)

(x8) Bull (samdake).
(19) Okapinde (godhas?)
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(20) Rhinoceros (alasate).
{21) Pigeon (seta kapote).
(22) Goat (ajake).
(23) Sheep (edake),
(24) Pig (sukali),
(25) Fowl (vadhikukute),
(26) Elephant (naga-vanasi).
(27) Cow (gone).
(28) Horse (aswasa lakhane),

(@) The Fauna in Hindu Folk-lore,

. The intimate familiarity of the people of Hindusthau with .the topics
generally treated in Descriptive Zoology or Natural History is also borae
out by the existence of inuumerable legends, both secular and religious,
with animals playing a;:romment part as dramalis person®, and as narrators,
or forming the subject matter, which entered into the curriculum of studies in
ancient and medizeval India. We have already noticed the indebtedness of
Europe to India in this branch of literature in connection with thl: legends of
precious stones and metals.

The fal]owmg extracts from Fausboll's fndian Mythology gwe a short
account of such stories: *India has long been looked upon as the cradle
of fairy lales and legends, and such is indeed the case, for beside numbers
of short falk-stories, such as Vetdla-panchavimsati (25 Tales by a ghost),
Sulcasaplati {70 Tales by a pariot), Simhiisana-dwiitrimsati (32 Tales by Images
on Vikramaditya's Ihrone), and, beside those found spread throughout the
Mahabharata .and  Ramayana aund in fact in all Indian lterature, we have
the following ifnportaut collection of fables, fairy stories and tales: (1) The
Jitaka books concerning the Tiansmigration of soul from about 477 B.C,
(2) the Panchatanfra-book in 5chapters by Vispu Sarma from about g30 A, D,
(3) Hitopadesd," the Benefical Instruction by Narayana, (4) Kathisarilsdgara,
the Lake of the Legend streams by Somadeva from about 1063, (5) Kscﬂmdra S
Avadiana-kalpalatd, (6) Kathdlosa, a Tieasury of Tales,

“To these must be added from more modern times: (1) Fre'f'e';loza'
Deccan Days, or #indu Fairy Legends; (2) Stokes: Indian Fairy *Tales ;
(3) Lal Behari De: Folk-Tales of Bengal; (4) Steel and Temple: Wide
Awake Stories, Bombay ; (5) Temple: The Legends of the Punjab; (6) Knowles :
Folk Tales of Kashmir; (7) Swynnerton: Indian Nights' Entertainment, or
Folk Tales from the upper Indus; and from the latest date many stories
communicated in (fie periodical : Indian Antiquary.”

To this second list we have to add at least one which has been appreciat-
ed by literary connoisseurs as rivalling the merits of the Arabian N:gb.fg,
This is the Folk Tales of Hindusthan by Shaikh Chilli* (Papini Office,)

1 8ee the discussion of date and authorship in Pete-son's Preface to Hitopades;
in Bombay Sanskrit Series No. XXXI1I.

2 Nom' de plume of 8ris Chandra Vasu, the versatile Sanskrit scholar and Hinda:
philosopher.




( 220 )

The Hilopadesa,’ which draws considerably upon Buddhistgatakas and
Panchatantra, consists of 42 fables in four chapters, and of these 31 deal with
animals, The table of contents in this book of stories gives the following
topics of animal lore :—

Chaprer L
The acquisition of friends.
Fable I.—The story of the Crow, the Tortoise, the Deer, and the Mouse ; Story
of the Pigeons, ’

11,—The Old Traveller and the Tiger,
I1I,~The Deer, the Jackal, and the Crow.

1V,—The Blind Vulture, the Cat and the Birds,

V,—History of the Mouse Hiragyaka,
VI,—The Huatsman, the Deer, the Boar, the Serpent, and the Jackal.

VIil,—The Jackal and the Elephant,
CuartEr 11,
The separation of friends,

Fable 1,—The Story of the Bull, the two Jackals, and the Lion.

11.—The Ape and the Wedge,

[11,—The Thief, the Ass, and the Dog.

1V.—=The Lion, the Mouse and the Cat.
V.—The Crow, the Golden Chain, and the Black Serpent.
VI,—The Lion and the Rabbit,

V1I.—The Lapwing and the Sea,

Cuaprer 111,

War,

Fable I,—The Story of the Geese and the Peacocks,
11.—The Birds and the Monkeys,
111,—The Ass in a Tiger"s Skin,
IV.—The Elephants and the Rabbits.
V,—The Goose and the Crow,
VI.—The Quail and the Crow.

Vil.—The Blue Jackal,
CHAPTER 1V.

Peace,

Fable I.—Continuation of the Story of the Geese and the Peacocks.
I[.—The Turtle and the two Geese.
111,~The three Fishes,
IV.—The Cranes and the Weasel,
V.~ The Mouse and the Hermit.
! Translation by Francis Johnson (Allen & Co., London, 1843). For a comparative
study of Jitakss, Panchatantra and Hitopadesa, see Peterson's Edition of Hitopadess,
Bowmbay Sawekrit Series, XXXIII (1867). .
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Vl‘bfgﬁe Crane and the Crab.
Vil.—The Brahmana and his Goaf,
VHI.—The Camel, the Crow, the Tiger, and the Jackal,
1X.—-The Old Serpent and the Frogs
X.~—The Brahmana and his Weasel,

The stories in the Jatakas, Panchatantra, Hitopadesa, and other works
introduce us, on the one hand, to the actua)l manners and morals, political and
social ideals and institutions, as well as intellectual condition and educational
system of the people of Hindusthan, in ancient and mediszval times. On the
other hand, they furnish living proofs of the minute Nature-studies in general,
and the sympathetic observation of Zoological phenomena in particular, under-
taken by the scholars, /itferalenrs and educators of those days.

The importance of these stories in world’s literary history is thus des.
cribed by Charles Wilkins in the preface to his “ Fables and Proverbs from the
Sanskrit” (1787), quoted by Peter Peterson in the Bombay Sanskrit Series,
XXXIiIs— '

“* % # These celebrated fables, which, after passing through most of the
oriental languages, ancient and modern, with various alterations to accommodate
them to the taste and genius of those for whose benefit or amusement they
were designed, and under different appellations, at length were introduced
to the knowledge of the European world, with a title importing them to have
been originally written by Pilpay, or Bidpai, an ancient Brahman, Sir William
Jones * * in an elegant discourse delivered by him on the z26th February, 1786,
* * expresses his sentiments upon this subject in the following words :—~

*Their Nitisastra or system of Ethics, is yet preserved and the fables of
Vishnu Sarma, whom we ridiculously call Pilpay, are the most beautiful,
if not the most auncient, collection of apologues in the world, They were first
translated from the Sanskrit (into Persian) in the sixth ceutury by the chief
physician and afterwards the Vizier of the great Naushirwan and are extant
under various names' in more than tweaty languages.”

(e) The Sacred Fauna,

The consecration of animals to gods and goddesses as well as the deifica-
tion of Fauna are two important feaiures of Hindu religious system, . These
have left their mark on the literature, sculpture and architecture of ancient and
medieeval India, and point to the copiousness as well as popularity of Zoological
lore among the Hindus.

Like the stones such as Silagrama, and plants such as Tulsi, Marmelos
agle, Ficus religiosa, Jonesia asoka, Acacia suma, Calotropis gigantea, &c.,
the animals famous in Hindu religious history and art are many.

' The whole subject has been troated in Max Milller's Essay on the Migration of Fables,
It has to be noted tkat both Wilkins and Jones were mistaken in considering Hitopadesa
to be the orlginal work translated into Persian in the 6th century, while in reslity the
source-book that has been a literary link between the East aud tha West for centuries in

Panchatantra.
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Of all lnlmall the cow is the most sacred, It typifies the all-yielding. earth,
All agricultural labour depends on the ox, for no such animal as the cart-horse
exists in India, There,is a typical ‘cow of plenty,’ Kdmadhenw, supposed to
yield all desired objects, images of which are commonly sold in the bazaars,
and bought as objects of reverence ; and the letting loose of a bull (Brigotsarga)
—properly stamped with the symbol of Siva—in sacred cities like Benares and
Gaya, that it may be tended and reverenced by pious persons, is a highly
meritorious act,

Serpents, also, are divine animals; they are emblemical of eternity, and
are often associated with the gods, especially Siva, Moreover, a curious
race of serpents, half human, half divine, called Nagas, is supposed to exist in
regions under the earth. They are ruled over by three principal serpents
named Sesa, Vasuki, and Taksaka,

Monkeys, a whole army of which aided Rama in his conquest of Ceylon,
are of course amongst the most sacred of animals. They are inviolable and
never under any circumstances to be molested,'

The insignificant tiny creature, squirrel, whose labours of love in the
construction of the famous bridge are believed to have been appreciated by
Rama himself, also, belongs to the same category,

In his work on Indian Mythology® according to the Mahabbiraia, Mr,
Fausboll gives the following account of the nigas or serpents. “ They dwell in
the bowels of the earth in Nagaloka, which is endless, aparyanta, crowded with
hundreds of different kinds of palaces, houses, towers and pinnacles, and
strewn with wonderful large and small pleasure-grounds, The serpent woild
is likewise called Patala, They also live in caves, in inaccessible mountalnous
regions, and are even said to be found iu the valleys, in Kuruksetra, on the
banks of the river Iksumati, in the Naimisa forest on the shores of the Gomati,
in numbers on the northern banks of the Ganga and in the Nisadbha (mountain
districts). * * % They are possessed of great swrength, have a big body, are
frightful, very quick, very violent. They are provided with tusks full of poison.
They are handsome, take many shapes and wear showy ear-rings, * * * Some
have 3, others 7, and others again 1o heads, etc.”

Hamsas or gauders are the animals sacred to the four-faced god Brahma,*
whose floral emblem is a lotus ; for * his chariot, vimana, which is as quick as
thought, is harnessed with hamsas.”

The brother of Aruna, the Sun-god's charioteer, is Garuda (the king of
birds), called also Suparna, because of his handsome feathers, The story of
his birth is parrated in the Mahabharata (I, 1073). He has serpents for food,
and is the sign or standard of the god Visgu, From him are descended all
serpent-eating birds* who worship Vispu as their great protector. The

' Hinduism (1877), by Prof. Monier Williams, pp. 189-170,
2 London : Luzac & Co., 1808,

* Pausboll's Indian Mythology (Luzac), p. 74,

* Fauaboll's Indian Mythology, pp. 77-80,
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serpent called éﬂ_ra or Ananta is also sacred to Vispuy, for it is his couch of
bed on which Vispu rests in Yoga sleep,

The animals famous in the Indra-cult are the elephant, the horse and
the cow. Indra’s beautiful and always victorious elephant, who stands at
the entrance to Swarga, is called Airdvate and has four tusks. His horse
Uthchaisravas came forth under the churning of the ocean, and is white with
a black tail, His charior is drawn by 10,000 reddish-yellow horses, Nandini!
or Kamadugha is Indra's ‘ wishing cow,” who grants all wishes and is the
daughter of Daksa Prajapati. '

The Varaha or boar is the animal in whose form the god Vignu bad to
embody himself in order to save the earth from the waters of a deluge which
had completely enveloped it. ‘lhe story of this avatara or incarnation is thus
given in the Mahabharata (I, 15826): “He thought of the shape of a boar,
which animal lovesto play in the water, And when he had given himself a
boar's body that could speak and which agreed with the tiaditions of the Vedas,
ten yojanas broad aund a hundred yojanas long, resembling a great mountain
in shape, shining with sharp tusks, thundering like a mass of clouds, and
resembling a dark cloud, then the Lord descended hke an offering-boar into
the water, drew the earth up with one of his tusks and set it back in its place,”

Among the ten incarnations of Visnu adopted by Him on the occasions
of cataclysms three are animal forms, ¢ g., those of the malsya or mina or Fish,
kurma ov Tortoise and wardha or Boar; and a fourth is half-animal, half-
human, e.g., man-lion or Narasimha. The 'horse's head-incarnation called the
aswasiyas avalira is mentioned in the Mahabharata only (X11, 13478) and does
not belong to the traditional list of 1o known to the latt-r-day Hindus, Again,
according to the Mahabharata® * the Matsya-incarnation is refeired to Brahmé,
and the Kurma-incarnation has no connection with Vispu " :

In any case, there is no doubt that in Hindu mytholugy the Fauna are
important enough to have contributed at least three of the ten important
forms for the embodiment of the Divinity in times of sore distress for mankind
and creation. We have to notice, further, that Yama, the Death-god, has
two four-eyed dogs, that Siva is clothed in tiger-skins, and has, for his
conveyance, a white bull with a huge body, thick neck, broad shoulders,
that the goddess Durga stands on the lion as vahana or bearer and overpowers
the mahisa or buffalo, that the alligator is sacred to the goddess Ganga,
the tortoise to Yamuna, that the six-faced war-god Kartika rides on a peacock,
that the god of success, Ganeda, has the mouse for his embem, and the owl is
sacred to Laksmi, the goddess of fortune.

Among the Vedic deities, also, we find the same recruitment of conveyances
or emblems or signs from the animal world. Thus Pushan® is the * herdsman
who drives the cattle with an ox-goad and rides on a goat.”

' Ibid, p, 82-80, The story of Nandini has been popularised in the first two cantos of
the immortal Rughuvamsam of Kdliddsa.

1 Fuusboll's Indian Mythology, pp. 120-133. .

% Oppert's Original Inhabitants of India (Coustable & Co., Westminater, 1898), p. 276,
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(/) The Fauna in Hindu Art,

Indian art also bears impress of the animal lore of the Hindns, This is
natural, since the fauna, being important elements in Hindu religion, cannot but
influence the art and literature that have always been associated with it, Ar-
chitecture, sculpture and painting have in all ages and climes been hand-maids
to mythology. The history of Hindu art is no exception to this, Furthermore.
we have to notice that art and literature have had their careers independent of
religion also, both in the East and West, embodying the thousand and one
feelings, seatiments, ideals, aspirations, &c., of a non-religious or secular order.?
Indian Fauna and animal-lore have left their deep marks on both the religious
and secular branches of Indian art; and this is another testimony to the
Hindus having cultivated their powers of observation with reference to Natural
History.

We have seen that mammals, aves, pisces, and reptiles of the Vertebrate
Kingdom have all contributed to the mythology of the Hindus. As might
be expected from the tendency of the Hindu mind to give concrete shape to all
transcendental or spiritual ideas and embody every sentiment in images, all
these phyla of the animal world have their specimens in the religious sculpture
or plastic art as well as paioting of Hindusthan. The animal vahanas or
vehicles and symbols of the gods and goddesses have ever been the handi-
works of painters and sculptors,”® along with their lords, in stone or bronze or
other materials as the case may be,

Architecture also testifies to the prevalence of animal motif in Hindu
art. In his essay on the architecture of the Hindus® Mr. Ram Raz, Judge
and Magistrate of Bangalore, says: ‘“In the existing treatises on Hindu
Architecture, no mention is made of anything like a substitution of human
figures for columns to support the entablature, but the shaft is directed to be
adorned with the figures of demons and animals ; yet various examples are to be
met with in which human figures, as well as representations of animals, are
employed in bold relief in the sides of pillars in temples and porticoes, but
by no means like those found in Egyptian architecture. The antiquity of this
invention in India is not determined,”

The following are the remarks of Dr, Mitra * on the representation of
animal figures in Orissan Sculpture: * The Uriyas did not prove unequal to the

“task. They made counsiderable progress in it, and displayed much tact and

+ Mr. Vincent Smith, however, commences his monamental work onthe history of
Indian art with the hypothesis thal “Indian art is the slave of religious teadition,"
though the i bl i of sonlpture and painting described and illustrated
by him as well as other nrt.—hint.oﬂaua and art-critics bring out the secular aspects in no
uneertain light aud glve the direct lie to the statement.

% Bee Fergusson's History of Indian Architecture, Havell's Indiar Sculpture and
Painting and Indiar Architecture, Vincent Smith's History of Fime Art in India and

% Pablished for the Royal Asiatic Boolety of Great Britain and Ireland In (834,
¢ Indo-Aryaus, Vol. I, pp. 90-101.
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ingenuity. - In my work on Orissa reference has already been made to their life-
like pictures of monkeys, and the success with which sensuous passions have
been shown in them. The elephant has also been carved and chiselled with great
skill, The horse at the southern gate of the Konarak porch is remarkably well-
proportioned, and representations of rats, pariots, geese, goslings, deer and
other animals-shown in the illustration annexed to my work on Orissa will be
generally acknowledged to be pretty close imitations of nature, A colossal
bull in the enclosure of the Great Tower is also worthy of note as a speci-
men of well-finished animal carving. The lion among animals is, however,
invariably ill-carved, It has everywhere a conventional, unnatural half-dog
half-wolf look about it,

“e # [t is generally representsd as trampling on an eiepnant avout one-half
to one-sixth of its size, crouching under its foreleg. Looking at groups like
these, and the marked disparity in the size of the two animals, I am disposed
to think that the lion had become extinct in Orissa when the sculptures were
made, and the artists had to depend mpon tradition and their imagination to
produce its likeness, This inference rececives some support from the fact of
the lions in the Udayagiri bas-reliefs being much better-shaped; and they, it is
to be presumed, were delineated when the animal was common in the country,
* * Winged bulls and lions are uoknown in Orissa,”

Auimal-life has been portrayed and perpetuated in and through the
medium of other forms of Hindu art also, e.g., industrial arts, handicrafts, etc,,
that minister to the purposes of commerce or domestic life. Such animal figures
are those to be met with as decorative or ornamental devices on textile and
silken fabrics, carpets, ivory carving, metalhic bas-reliefs, earthen, wooden, and
stone vessels, &c. In his paper on the Religious Element in the Arls and Crafts
of India in the Modern Review for March, 1913, Prof, Radhakamal Mookerji
gives a detailed account of some of these 'motives’:"Amaong birds the
most frequent are the peacock and the paroquet represented in wood-carving
as well as in textiles, ' In the textiles the birds are placed usually head and
tail in the vertical bands and in the transverse ones with each alternate bird
looking over its shoulder.” According to Yukti-kalpataru, ' the prows of ships
admit of a great variety of fanciful shapes or forms: these comprise the heads
of lion, buffalo, serpent, elephant, uger, birds such as the duck, pea-hen or
parrot, the frog.”

The following extract from Vincent Smith's' History of Fine Avt in
India and Ceylon gives a general account of ‘animal motives’ in Hindu-
Sculptures and Painting: “ The Indian treatment, of indigenous animals in
both sculpture and painting is as original and artistic as that of plant motives.”

“You have only,” Sir George Watt writes, “ to look at the plants md
animals employed in the most ancient designs. to feel the strong Indian current

o3 Mh! XI, p. 888, See also the illustration of “antelop trieze” on p. 193,
' Colossal horses ' on p.’105, Elephant colossus on p. 196,
20



{ 228

of thought there conventionalised, which must have involved ceniurics - of
evolution. The treatment of the elephant, monkey and serpent is Indian, and
in no way Greek. No Greeks (as few Evglishmen to-day) could give the life
touches of those animals seen on all the oldest sculptures and frescoes.”

* These observations are perfectly true, and in all discussions of the
foreign elements in Indian art we must remember that in certain respects
Indian artists were not only free from obligation to the Greeks but actually
superior to them. The illustrations in the woik bear abundant testimony to
the Indian power of delineating indigenous living forms, both vegetable and
animal, The Gandhara treatment of the elephant is inferior to that of the
same subject by the artistg of the interior, who were more familiar with the
wonderful beast, which is not easy to model or draw well,”

Mr. Vincent Smith’s monumental work furmshes several pictures of
animal-life in Hindu art, We meatiou here the tortoise sacred to the goddess
Yamuna. There are two' pieces of exquisite workmanship upon this subject
which have been admired by connowsseurs, * [he unsurpassed skill of the
Hindu lapidaries in working the most relractory stones is best exemplified by
the great jade (or ? jadeite) tortoise, found many years ago in the bank of the
Jumna near Allahabad. “ ® * Mr. King observes that ' for fidelity to nature
aud exquisite finish it 1s worthy of the ancient Greeks." Again, the tortoise in
ivory, produced about 1830 by Gobind Ratan of Nayagarh in Orissa, is describ-
ed by Sir George Watt as a ' wondeiful creation,” which raises the aitist who
produced it to a position of * equality with the ivory carvers of Europe, Japan
or China,”

The * Rider motive'* 1s thus described by Mr, Smith: ** At Amaravati and
m Gandhara a favourite subject is the departure of Gautama Buddha as Prince
Siddhaitha from Kapilavastu on horseback. Geneially the horse is shown in
profile, but occasionally is represented as emerging from a gateway, and facing
the spectator, fore-shortened.”

Specimens from the earliest Hindu Paintings in which animal-iife has
been perpetuated have been also described and 1liustrated by Vincent Smith.
‘T'he oldest painting found in the Jogimara cave of the Ramgarh Hill in Orissa
belonging probably to aud cent. B. C,, presents before us elephants, and a
chaiiot drawn by horses, Among the infinite subjects and decorative desigus
in the Ajanta Paintings (sth—7th cent, A.D.?) in which “ fancy is given full
play, simplest objects of uature being piessed into the artists’ service,” we find
panels “with amimals combined with lotus, drawn with remarkable fidelity and
action, as the elephant, humped bull, and the monkey; parrots, geese, and
conventional birds, siugly and in pairs, with foliated crests, and tails convoluted
like heraldic lambrequins, showing the upper and under surface of the
ornament,”

! Hee the illustrations on pp. 867 and 878 of Ymith's Hist. of Fine Art,
* lbid, p. 362, : :
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The picture of fighting bulls is one of considerable interest not only &a
displaying the artists’ command over the manifestations of life, but also as sup-
plying a convention and motive in Indian art-history, The following is the
note of Mr. Smith on the one in Ajanta Paintings : *1lts treatment proves the
artists’ knowledge of animal form and his power of expressing vigorous action’.
The same subject, with variations of detail, is treated in a sculpture at the
ancient cave of Bhaja, dating from about the beginning of the Christian era, and
again in a sixteenth century painting at Akbar’s Capital, Fatehpur Sikri.”

Three notable paintings have elicited special admiration of Mrs, Herring-
ham :* “They are (1) a hunt of lions and black buck, (z) a hunt of elephants,
(3) an elephant salaaming in a king's court, These pictures are composed in
a light and shade scheme which can scarcely be paralleled in Italy before the
17th century, The whole posing and grouping is curiously national and
modern, the drawing easy, light and stately, and the painting suggestively laid
in with solid brush strokes—in the flesh, not unlike some examples of modern
French painting. The animals—horses, elephants, dogs and black buck—are
extremely well drawn,”

- Two colossal horses at Konarak in Orissa have called forth the following
remark of Havell which is considered by Vincent Smith® as hyperbolical :
“Here Indian sculptors have shown that they can express with as much fire
and passion as the greatest European art the pride of victory and the glory
of triumphant warfare ; for not even the Homeric grandeur of the Elgin marbles
surpasses the magnificence of movement and modelling of the Indian Achilles,
and the superbly monumental horse and its massive strength and vigour are not
unworthy of comparison with Verrochio's famous master-piece at Venice,”

The * plunging hoise "4 in the famous choultry at Madura is of interest as
being both a fine piece of work in bronze aud also & miniature reproduction of
a characteristic type of South Indian sculpture 1n stone.

The fish-mouf in Hindu art has been thus described by Havell in /ndian
Avrchitecture : ® " When used to represent the aurain a sculptured or painted
figure of Buddha, the lotus leaf was generally associated with the matara
(alligator ?), a kind of fish dragon, the fish being an emblem of Kama, the God
of Love and of fertility. The fish was also a sign of good luck, for in the Indian
legend of creation ikewas a fish that saved Manu, the progenitor of the human
race, from the flood. This form of aureole, with the makara and lotus leaf
combined, is still a tradition with Saivite image-makers in Southern India.”

The same writer in his Ideals of Indian Art® describes the characteristic
Hindu feeling of reverence and love of nature, both animate and inanimate, |

1 Bee illustration on p. 288.
* Quoted by Vinecent Bmith, pp, 208-p4,
* Hist, Ind. Fine Art, pp. 195-196.
“ Ibid p. 240,
+ P8
© * Pp. 107-112.
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as a spontaneous’ concomitant of the cult of Bhakli or the way of Faith (includ-
.ing Hope and Charity), one of the three traditionally recognised paths to salva-
tion in Hindu metaphysics. The Hindu conception of the reciprocity of Man
and Nature, the doctrine of the participation of the whole Creation in the joys
and sorrows of man, the philosophy of the incompleteness of the one without
the other, and the idea that Nature 1s not a mere background to display man in
‘relief, that even dumb animals have a place in the heaven, are the eternal
tenets inspiring every work of the Hindu—in his mythological creation #f the
abodes of the gods, in his literary master-pieces, aud in his finest art-products,
Havell illustrates the idea by the story of the faithful dog, in the Mahabharata,
without- which Yudhisthira refused to enter Paradise and care for his own
salvation, the participation of all Nature—cows, elephants, lowly bush, gay
birds—in the entreaties of the soirowing citizens of Ayodhya on the occasion
of R4ma's exile, and by the invocation of Sita to the spirit of the lordly peepul
tree (Ficus religiosa) when the edge of the forest was reached, and also by the
compassionate caressing of the faithful horse Kamthaka by Buddha on parting
from the “‘noblest of steeds.!” We may add also the scene described by Kali-
dasa in canto X1V of Raghuvamsam where Universal Nature—the very deity of
Forests—began to wail with Sita when she was deserted near Valmiki's forest
angd given Rama’s mandate by Laksmana.

The theory of animal mofefs' in Hindu art is thus explained by Havell :
“|t is not the ignorance and superstition of the primitive savage, but a firmly-
rooted belief in the doctrine of re-incarnation and in the immanence of God,
which makes the Indian express so reverently and worshipfully his intimate
fellowship with all created things. * * * Gautama himself had passed
through all forms of life, and in the tree, worm or insect, or in the beast
of the field there might still dwell the soul of Buddha that is to come,
* * % In the sculptures of Sanchiand Amaravati he (the artist) shows
the wild elephant coming to pour libations over the sacied tree under which
the Buddha sat, and all the denizens of the forest join with their human fellow-
creatures in adoration of Buddha's footprints, his begging bowl or his relic
shrines.”

The note to plate IV in Dr. Coomaraswamy’s explanatory introduction tc
his Selected Examples of Indian Ari* deals with a charagteristic treatment of
animals in Hindu paintings, and pari passu presents before us a peculiar tenet’
of the philosophy of Hindu music, According to the Hindu, modes of music,
like all moral, spiritual, intellectual or physical attributes and gualities of man,
are the "manifestations and perceptible forms of certain musical beings,” the *
+Geniuses * called Ragas (male) and Raginis (female).

The lendency of Hindu genius to persomry, iconise and tender homage

1 I{ead in this m:mne:wn “ Hindu Ideala—An Appmclshon.” bemg the Inaugural Ad-
dreas delivered by Dr. Brajendranath -cal, as King George V Professor of Phllosophy in
the University of Daleutta.

% Essex House Press, Norwan Chapel, Broad Campden, Gloucestershire, 1910,
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to the creation of religious imagination is manifest in the conception of musie,
as of vidyd or learaing, Jakgm! or wealth, sghli or prowess, and so on,. The
Rdgini Tori is thus described in an old Rajput book on music, with ilfustra-
tions as well as descriptive verses, called Rdga-Mdald, or ‘Garland of Ragas,’
a copy of which belongs to Mr. Gaganendranath Tagore of Calcutta : * Having
a shining snow-white form, white as the kunda flower, scented with Kashmiri
camphor, Tori, embowered in the woods, charmeth the deer with the honeyed
sweginess of her vind's sound,” * The introduction of animals attracted by
musie,” says Coomaraswamy “is a motif found also in other Ragini piclures.
This orphic motif occurs also in the Laila-Majnun pictures, where the animals
come to hear the songs of Majnun, and in Krisna pictures, where the cows
are represented as rapt by the sound of Krispa's flute.”

Referring to the folk-element® in Rajput art, especially Pahari Drawings,
the same art-historian and art-critic remarks: *“In the hill drawings, the in-
fluence of the folk appears direcily inthe constant emphasis laid on pastoral life,
not merely in set pictures of Krispa as the divine cowherd, but in more naive
sketches which reflect the everyday life and environment of peasants, Fig. 1,
inseribed Sri Krispa, milkman, affords a good example of this. Another
drawing represents a girl looking up at a crow perched on a roof.”

The animal motits in Rajput art have been described with illustration by
Coomaraswamy in his two series of Indian Drawings, Here we meet with
cheetah attacking a deer; frisky cows; cow and calf; cow with anklets, bell
and plume; lion attacking man and deer; lynx and deer; ruuning elephant ;
Himalyan sheep; leopards fighting; grasshopper; leopard and deer; four
deer; three lions ; buffaloes ; lion and rhinoceros ; running deer; partridge ; the
divine cowherd ; lions, )

The following is taken from the Imdian Drawings Series 1 (p, 18);
“ I'he drawings of animals are amongst the most accomplished and most perfect
examples of Indian art of the 17th century, How far the tradition of animal
drawing is at all Persian, and how f[arindigenous it is difficult to say, Itis
certain that we find very good and vital drawiogs of animals in the quite
purely Hindu work of the Tanjore School, and also that, whereas in Persian
paintings wild animals are regarded as creatures to be hunted rather than.
understood, in Indian work their own specific and even individual character-
is delineated as affectionately as in the case of the portraits of human beings,
‘The.elephant is drawn with special knowledge and skill. * * * The runaway
buffalo has all the vitality and vigour which we find in the finest of Japanese
animal drawing, while the somewhat demure satisfaction of the tame rhinoceres
with bells round its neck is altogether delightful. The rendering of movement .
in the drawing of four running deer is particularly good ; almost equally so is -
the slow nibbling progress of two Himalayan sheep. * * * The little drawing
of .a, grasshopper shows that the smaller creatures were not forgotten. The
drawing of a partridge recalls the beautiful bird-studies of Durer, Some

% Indian Drawings Series, II, p. 18 (India Society, London, 1912), =T
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of the best animal drawings are those representing the capture of one animal
by another, or the set fight between two animals.”

(g) Vardhamihivan Faeuna,

‘The Brihat Samhité of the 6th cenfury A.D, is rich in animal-lore—the
accounts of what has long been known as Natural History—and devotes
several chapters to a description of the features of cows, oxen, dogs, cocks,
turtles, goats, horses, and elephants. Chapter LXI begins thus: * All that
Paragara told Brihadratha about cows and oxen, I shall briefly state here,
1 shall, however, treat scientifically of the animals possessing good features "

The following enumeration is taken fiom Chapter LXXXVI:—* Crea
tures remarkable for speed, genius, strength, place occupied, merriment,
nobleness of mind or good sound are strong when in their own places ; the
same rule applies to useful animals,

“The cock, the elephant, the peacock, the vanjula, the musk-rat, the
duck and the kutapoori are strong in the east. The jackal, the owl, the hari-
tala pigeon, the crow, the ruddy goose, the bear, the ichneumon, the dove —
are strong in the south,

The ram, the swan, the csprey, the partridge, the cat are strong in the
west, The crane, the deer, the rat, the antelope, the horse, the cuckoo, the
blue jay and hedgehog are strong in the north.”

Varahamibira classifies the Fauna according to habits of life thus:—

(1) The Indian cuckoo, the hog, the sasaghna, the vanjula, the peacock,
the sreekarna, the Brahmani duck, the blue jay, the andiraka, the parrot, the
crow, the dove, the skylark, the wild cock, the osprey, the vulture, the monkey,
and the sparrow are day birds and animals.

(z) Thbe jackal, the pingala, the chippika, the flying fox, the ow) and the
hare are night birds and animals,

(3 Horses, serpents, camels, leopards, lions, bears, inguanas, wolves,
mungoose, deer, dogs, goats, cows, ligers, swans, antelopes, stags, hedgehogs,
cuckoos, cats, cranes and pigeons are both day and night animals

The various cries of animals, of both good and bad omen, have been
enumerated in Chapter LXXXVIII,

In describing the methods of interpreting these cries, Varahamihira adds
the note that “birds and animals bear different names in different Ctruntll‘ies;
and hence the animals shall first be identified fiom their names."”

The omens connected with animals, regarding not only cries, but habits,
habitats, features, limbs and movements, have been elaborately described in
Brihat Sambhita, and, in fact, form the subject matter of several chapters, Thus

! Iyer's Brihat Samhité Part 11, pp. 91-99,
3 Jhid Part I1, pp. 180-1,
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Chapter LXXXIX is devoted to the omens conuected with the dog, the next

chapter begins with the statement that “all that has been said of the dog
applies also to the jackal, but there are a few special points to be noted,”

and gives the various malefic cries of the jackal. The omens connected with

wild animals ave described in the gist chapter, and those counected with the
cow, horse and elephant in the next three chapters respectively. The caw-
ing of the crow has a lurge chapter (XCV) devoted to it, We read that “in
the case of people nhabiting eastern countries, the crow on the right side
indicates good luck ; but the crowing of the crane indicates prosperity when
on the left side. In other counwries the case is otherwise, The limits of
provinces shall be learnt from a general knowledge of the country.

(h) Ayurvedic Fauna,
The medical literature furnishes abundant proofs of the intimate acquaint-
ance of the Hindus with all the features of animal organism, internal aund
external, as well as the principles governing anunal life

The animal kingdom has been utihsed for the Malersa Medica of the
Hiudus since very early umes. 1he musk and the poisons of cobra de capellv
and of the snake-eating black cobra, ate some of the animal-products used in
medicine, The propeities of the flesh of various kinds of animals have been
discussed very elaborately in almost all ticaties on Iherapeutics,

‘Ihe following is taken from Gondal's' History of Aryan Medical Science s

Asthi (bone) of a goat reduced to ashes, aud formed into an oint-
ment with other ingredients, is used for cutiug fistulee, Cuttlefish bones are
also used medicinally,

Danta (tooth) of the elephaut 1s prescribed in leucorrhea.

Dugaha (mulk) is nutritive and witalising, Human milk ** Cow's
milk * * Goat's milk * * Sheep’s milk # * Elephant’s mulk * * Ass's mlk * *
Camel's milk,> * * I'he -properties of milk are said to vary according to the
colour of the ammal and the qualities of thie pastute.

Garala (poison) of snakes is used i1 dropsy.

Meda (tat) of camels aud hyenas is cousidered a valuable local remedy
for gouty jowuts.

Puchchha (feather) of a peacock is said to cure luccough, It is also be-
lieved that snake-poison will not aflect one wealing a ring made of copper
extracied from peacock's feathers.

Sringa (horn) of a stag has vaiious medicinal uses.

Gondal mentions alse the medicinal virtues of cowdung, elephant's hmus,
droppings of cocks and goats, conches, cowries, corals, biles of fish and other,
aquatic creatures, nails, and urine of cows, horses, camels, elephants, goats,

! Iyer's Brihat Namhitd Part LI, pp. 106-07.
* Pp. 120-184 (Edition of 1806).
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&c., skins of smakes, cob-webs of spiders, leeches, lac, honey, &c., used by
. the Hindu practitioners of the Ayurveda.

The Hindu Science of Toxicology, again, as oue of the eight branches
of the Ayurveda, recognised by Charaka, has largely drawn upon Animal-'
lore, * The treatmeut of poisons and their antidotes comes under the head
of Kalpa. Poisons are of two kinds (1) Sthdvara, vegetable and mineral
poisons; and (z) Jangama, animal poisens.! * * Jangama poisons include
venoms of such animals as insects, scorpions, spiders, lizaids, serpents, mad
dogs, foxes, jackals, wolves, bears, tigers, &c, * * Both kinds of poisons are used
therapeutically by the Hindus."

In his lecture at the Sdh#lya Sabhd of Calcutta, Dr. Gananath Sen referred
to Hindu Toxicology in the following words: 'This “contains the treatment

(i) of the crude poisons—vegetable, mineral and animal (including extensive
chapters on snake-bites and classification of snakes, &ec.), and

(ii) of the microbic poisons, which, it is said, distinctly arise out of the
contamination of air, water, and soil, and immunity against which was sought
and partly attained, :

The practice of appointing physicians skilled in Toxicology to accompany
expeditions of large armies and to take charge of the king’s kitchen-room was
in vogue even at the time of Susruta. So late as in the reign of the kings of
Gauda we find the relics of the practice in the fact that Chakrapani Datta, the’
well-known physician and author of Bengal, describes his father as physician in
charge of the royal kitchen.”

Gondal also describes the indebtedness of Alexander (according to the
Greek historian Arrian) to the Hindu Vaidyas in curing cases of snake-bite
which defeated his Gieck physicians. *Inface of the fact that the European
Toxicologists are still in search ol a specific for snake-poison, the Indian
physicians who lived some 2,200 years ago might well be proud of their skill.”

It may be incidentally remarked here that it is enly during the last twe
decades or so that snake-poison has been used as an article in western Materia
Medica, whereas it has been a 1ecognised drug among the people of Hindusthan
{rom time immemorial, In noticing this supericrity of Hindus over Europeans
we are reminded of the remark of Dr. Uday Chand Dutt about the diffidence
and caution of Yunani practitioners in the internal administration of mineral
drugs in which the Hindus had beeo proficient : * * We cannot help admiring
the ingenuity and boldness of the Hindu physicians when we find that they
were freely and properly using such powerful drugs as arsenic, mercury, iron,
&c., while the Musalman Hakims around them, with imperial patronage and the
boasted learning of the west,” were bold e ough only * to use them as few as
possibie " and consider them to be '‘ dangerous drugs.”

- 1 Gondal's Hist. of Ary. Med., pp. 1556-1686.
* Pyeface to Materia Medica of Hindus (8econd Edition, 1800), pp. xiv-xv. .
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According - to -Charaka, ! “Animals are divided into four classels (1),
Jarayuja or Mammalia, (z) Andaja or oviparous, (3 Swedaja or those produced
from animal excretions, as parasites, etc,, and (4) Udbhijja or those produced
underground or from vegetable matter, e.g., indragopa, a sort of red insect.” . .,

The following is taken from Part 11l of Dult's Maleria Medica of Mt.
Hindus: " Leeches have been employed by the Hindus from a very remote
period. Susruta gives a detailed account of their varieties, habits, mode of
application, &c. His account of leeches has been translated in full by Dr.
Wise, Pandit Madhusudan Gupta had also furnished a note on the subject for
publication in the Bengal Dispensatory. Thereare twelve varieties of leeches,
six of which are venomous and six useful. The venomous leeches are ‘found
near putrid fish or animals in foul, stagnant and patrescent water. The good,
leeches are found in clear and deep pools of water which contain water-lilies,’
The middle-sized leeches are the best, # # @

“The lac insect (coccas lacca) hag been known to the Hindus ftom a
very ancient period. The Bufea frondosa is the principal tree in which Iac is
said to be produced. It is used in colouring silk, * & *

“ Eight sorts of honey are described by Susruta; of these varieties,
Makgika (collected by the common bee), Bhrdmara (collected by large black
bees), Ksaudra (collected by smali bees), and Pauttika (collected by small black
bees resembling ants) are described by recent writers, ® *

4 The Bhdvaprakdsa describes three kinds of musk, viz, Kamarupa,
Nepala and Kashmira musk. ? % “ In describing the properties of the flesh of
various animals Sanskrit writers divide them into two classes, vis, Jangala '
or land and Anupa or water animals,” Land-animals are sub.divided into eight
classes, and water-animals into five, Thus we get the following classification :

1,~Jangala or Land Animals:

1. Jangala=living in forest ; e.g, deer, antelopes,

2, Vilastha—liviog in holes ; e.g,, serpents, lizards, porcupines, &c.

3. Guhagaya—living in caverns ; e.g, tigers, lions, bears, &c.

4. Parpamriga-—living on trees ; e.g., monkeys, squirrels.

5. Vigkira—(birds) which take their food after tearing or scattering it;
e.g., peacocks, quails, partridges, &c,

6. Pratuda—(birds) which strike with their beaks ;e.g., pigeons, m.‘
tails, cuckoos, &c,

7. Prasaha—birds of prey ; .., hawk, falcon, &c,

8. Gramya- domestic ; ¢ g, ox, goat, horse, sheep,

11.—Anupg or Water Animals:
1. -Kulechara—grazing in marshes ; ¢.g., buffaloes, yak, rhinoceros.
2, Plava—birds which swim in water ; ¢.g., geese, ducks, cranes, &t. .
3. Kosastha —animals enclosed i shells; e.g,, conch-shells, bivalve.shells,
&c.

* Ibid, p. L
0
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4. Padina{ooted animals ; ., tortoise; cracodile, porpoise, &e. :

5. : Matsya—fishes,

The classification of Fauna adopted in the Hdrila Semhitd ' in the
chapters on fiesh (XX—-XX1I), which enumerate and describe several species: of
anlmals, -is as follows :

F. Chatugpada or Quadruped.

1. Ena 6. Sasaka or hare.
z. Chitranga, 7. Sallaka.
3. Chhikkara. 8, Salyaka.
4. Rohita. 9. Godha,
5. Sukara (or boar) 10, Musaka.
I, ..Sua'la.cﬁﬂrc or Land Animals,
1. Lavaka, 8. Suka (parrot).
2, Tittira (partridge). 9. Sari
3. Nilamayura (peacock), 10. Krauncha (dove),
4. Dwitiya mayura. 11, Kokila (cuckoo),
5. Kukkuta (jungle fowls). 1z, Vivritaksa,
6. Kapota (pigeon). 13. Grihachataka,
7. Chakora.
111, Jalachara or Aquatic Animals.
1. Water-Birds, 4. Kachchhapa (tortoise).
2. Makara (alligator). 5. Kulira (crab).

3. Matsya (fish).
Regarding the knowledge of the Hindus about the internal morphology
of animal-organism, the following extracts may be cited :—

*The Hindus could set fractures and dislocations in men and beasts.
They were perfectly acquainted with the anatomy of the goat, sheep, horse .and
other animals used in their sacrifices. ® ® * The constant wars and internecine
strifes afforded ample opportunities to the surgeons to distinguish themselves
in their professions and acquire considerable dexterity in their work, * *

“[n order to acquire dexterity in surgery the preceptors made their
pupils practise different operations on various substances. ® ® Evacuating
was practised on the urinary organs of dead auimals;® scarification on the
fresh hides of animals on which the hair was allowed to remain ; venesection
was practised on the vessels of dead animals ; application of caustics and the
actual cautery on pieces of flesh, ® * ®

“ Buddha and his followers * would not permit the dissection of animals.
They put a stop to animal sacrifice, in which a knowledge of anstomy.was
mdupmublc and substituted models of dough.”

. % Gow the Text edited by Kavirdjs Binodlal Sen of Calcutbs,
* Gondal, pp. 176-180, BSee Hosrnle's Bludies in Ancient Indian Muiﬁmlu.
' % Tbid, pp. 185-188.

Cos
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1 Faung in Vetivinary Liteyature. -

The very definition of the scope and province of Ayurveda' given by,
Charaka (Sutra-sthana, Ch, XXX) “covers not only the medical science ia
its widest aspect including the veterinary science—specified as §aliholys and
sub-dmd:d into Gajdyurveda and Aswdyurveda, but also certain phases of

P;ychologg and Ethics on which long philosophical and instructive discourses,
are found in ancient Ayurvedlc works.”

The importance and antiquity of veterinary science in the secular
literature of the Hindus have been noted by Gondal® also: * Hindu medicine
was at the acme of its glory in the time of Rdmayana and the Mahabharata.
To the court of every chief, great or small, was attached a physician, Thers
were Army Surgeons and Court Physicians, * @ Veterinary science seems to
have been highly cultivated long before that period. Nala, a remote ancestor of
the Pandavas, is described as a most accomplished horse-trainer, and as posses-
sing a thorough knowledge of all mattérs relating to the horse. Nakula, one of
the five Pandavas, was an expert in the veterinary science on which he has
written several works, his Adiwachikitsd being still extant, The secience of
treating elephants, bullocks, and other domestic animals, was and is still knowa
in India, * * * Buddba established hospitals for men and beasts all over the
country ; and the institutes of Pinjrapoles (Auimal Hospitals), so peculiar t¢
India, owes its origin to him."

The existence of treatises in Hindu literature, specially addressed to the
needs of the animal creation, is the strongest evidence of Zoological studies in
ancient and medizval India. It is quite natural that a veterinary science should
bave come into being as a differentiated and specialised branch of the general
Ayurvedic literature of those days, since agricultural live-stock, draught cattle,
cavalry, camel-corps, elephant-corps, &c, were the common features of the
domestic, economic and political lives. Some idea of the secular activities
and ¢ nature-studies ' of the Hindus will be obtained from an account of their
treatises on elephants and horses,

(A4) Pdlakdpya or the Science of Elephants,

Treatises on elephants are known to be Gajachikilsd,* Gajavaidya, Gasjd-
yurveda, Hastyayurveda, Hasti-vaidyaka, &c. The sage Palakapya is by tradition
known to be the originator of this science, which is not infrequently named after
him, The antiquity of these works is to be inferred from the following no¥e"in
Prof. Aufrecht's Calalogus Catalogorum, Vol, I (1891).% *Palakapya h m

" 1 Lesture delivered by Dr.Gauanath Son on Medical Science in Aneient Jm-% the
Sahityd Sabha of Caloutta in 1906,

3 Hist, of Aucient Aryan Medicine, pp. 187-189,
% A fanoiful mme is Gudpaprakisikd, See Anfrecht, I, 140,
+ P. 386, :
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by Ksiraswamin on Amarakogs, Hemadri in Vralakhando, Sdrasgadharspad-
dhati (p. 99),' and Mallinatha,”

The volume of Hterature on the subject would be appareiit if we mention
the variotis manuscripts referred to in thé above ‘ alphabeticat rqmer' of
Sansk¥it works and authors” The following account is based on that work.

A work called Gajachikitsd, or * Treatment of Elephants,” is to be found in
the Catalogue of Manuscripts belonging to the late Pandit Radhakrishna of
Lahore, who was famous not only for his enlightened views, but also for his
great knowledge of Sanskrit lore.

Gajadarpana and Gajasdsira are quoted by Hemadri, and Dinakara res-
pectively on Raghuvamsam. Hasti-vaidyaka is a work by Virasena,® quotcd by
Bhattotpala on Brikajjdiaka.

‘Gnjapariksd is the name of a work in Oppert’s List of Sanskrit MSS: in
Private Libraries of Southern India (Vol. 11, Madras, 1885). Gajalaksana or
‘Characteristics of Elephants,” attributed to Brihaspati, is also to be found in
Oppert’s List, as well as in the Catalogue of Sauskrit MSS, in the Library of
#H. H. the Maharaja of Bikaneer compiled by Rajendralal Mitra,* and in the
Catalogue of Sauskrit MSS, existing in Oudh compiled by Pandit Deviprasad,*
A copy of Gajdyurveda isto be found in the Supplementary Catalogue of
Sanskrit works in the Saraswati Bhandaram Library of H. H, the Maharaja of
Mysore, signed by F. Kielhorn, Aufrecht® mentions also such names of trea-
tises on elephants as Gajaddna, Gajaddnapaddhaii, Gajanirdjanavidhi, Gaja-
sdnfi, Gajdrohana-Prayoga, Gajdvaria-laksana, to be found in the catalogues af
Lahore, Benares, Madras, Tanjore and other places.

Treatises named after Palakapya, the first promulgator of the science,
the Charaka of Hastyayurveda, are to be found in the following catalogues:

(1) Report on the Search for Sanskrit manuscripts in the Bombay
Presidency during the year 1880-81 by Kielhorn,

(2) Catalogue of MSS. in the Library of the Benares Sanskrit College —
pablished as a Supplement to the * Pandit™ Vol, 111—IX (Benares, 1864-74).

(3) Catalogue of Sanskrit Mss, in the Library of H, H. the Maharaja of
Bikaneer—compiled by Dr, Rajendralal Mitra’ (Calcutta, 188o).

1 Aufrecht's analysis of the work in Vol. 27 of the Zeitschrift of the German Oriental
Boolety.” Palakfpya has been quoted in Agnipurdna also (Chapter CCLXXVI'. See Sivae
dasta’s Preface in’Ananddsrama Edition.

. 3 Pirst volume puoblished at Leipzie in 1891, Second volume in 1808. 'I'hird volume
in. 1908,

3 Aufreeht, I, p. 765.

4 Pabiished in Oalentta, 1880,

* Vol. XVI (1888).

* Vol. I, p, 140,

' On the merlts of Mitra's works Prof. Aulrecht says :

# The coplous extracts are very useful, and enable the attentive reader to judge of
the contents of a work, even where he is deserted by the English Text, The indefatigable
ndustry of the ditor deserves every kind of ¢ommendation.”
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() - Catalogite of Sanskrit MSS, in the Private Libraries of the N-W.
Provinces (Allababad, 1877-86).

(5) A Classified Index to the Sanskrit MSS. in the Palace at Tanjorg,
by A. C. Burnell (London, 1880),

(6) Detailed Report of operations in search of Sanskrit MSS, in the
Bombay Circle (1882-87).

(1) Swuchipustaka or a list of the MSS, of Fort William, the Asiatic
Society in Calcutta, etc, (Calcutta 1838).

_ The second volume of Aufrecht’s monumental Catalogus Calalogorum
mentions (1) a Gajaparikgd in Peterson’s Fourth Report on the Search for
Sanskrit MSS in the Bombay Circle (1804), (2) a Gajdyurveda or Hasly8yurveda,
(3) & Gajdymrveda printed at Poona in 1894 by the Anandasrama Publishing
House, (4) a2 Gajendramokgana, said to be taken from the Santiparva of Maha-
bharata (where, however, it is not found) in the Catalogue of Sanskrit MSS. in
the Library of H, H, the Maharaja of Ulwar, and also (5) a Hastydyurveda by
Palakapya in the last list.

The third volume of Catalogus Catalogorum published in 1903 adds to the
above list the following names ;—

(1) Gajavaidya, with a commentary in Telugu, in the collection of MSS,
belonging to the modern Sanskrit literature presented to the Library of the
India Office by A. C, Burnell,

(2) Gajendramoksana in Reports on Sanskrit MSS, in Southern India
by Hultzsch.

(3) Hastydyurveda by Palakapya in the catalogue of printed books and
MSS, in Sanskrit belonging to the Oriental Library of the Aaiatic Society of
Bengal, compiled by Pandit Kunja Vihari Nyayabhusana, under the super-
vision of Mahamahopadhyaya Haraprasada Sastri.

The information contained in these treatises is more or less the same
as given in such works of modern times as Elephants and their Diseases,
by Lieut.-Colonel G, H. Evans, Superintendent, Civil Veterinary Department,
Burma, as a cursory glance at the table of contents in the Hastydyuroeda®
published by the Anandasrama, Poona, would indicate, ‘This work, attributed
to Palakapya Muni, has been edited by Pandit Sivadatta of Jeypore, Profesanr
of Sanskrit in the Government Oriental College, Lahore, In the Sanskrit
Preface to his edition Sivadatta says that those branches of Ayurveda con-
cerning elephants, horses and other lower animals which were created by
such master-minds as Palakapya, Salihotra and others, haye become almaost
extinet and are remembered only by the frequent quotations of latter-day
commentators, and that no other Sanskrit treatise on elephants has beea
printed and published before his,

1 Published by the Superintendent, Government Printing, Burma, 1910,
*'Ne, 36 of the Ananddsrama Sapskrit Beries, Bivadatta's Pdlakippa (1804, fooma),
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“‘Thé work: before us is based on four- MBS, : two belenging to Jeypore,

one to Poona, and one to Calcutta, It is a hugé treatise consisting of/y§y
pages of Toyal octavo size. it is divided into four books and containg 12,000
dlokas, Book I is divided into 18 chapters, and is called the Mehdrogasthdna;
Book ) is divided into 72 chapters and is called Ksudrarogasthdna ; Book 111
called Salyasthdna (surgery) is divided into 34 chapters, The last book has
36 chapters. '
' ‘The work has been composed in the form of a conversation between
King Romapada of Champa in the Anga territory and his preceptor, the sage
‘Pilakapya. The first four chapters of Beok I may be taken to be introductory
to the whole work, We are told how the king of the Angas wants to have
the elephants of the forests tamed for his state, how the animals are brought
from the quarters of the country indicated by Louhitya River (Brahmaputra)
and placed under the care of Palakapya, the expert in the theorctical as well
practical sciences regarding elephants, who condescends to live with the
king and be his ‘ guide, philesopher, friend * in the training and management
of elephants, The fourth chapter gives a preliminary survey of the subject
matter treated in the whole book,

Besides all topics connected with anatomy,' physiology, surgery, food;
medicines, diseases, treatment, poisons, &c,, the work deals incidentally with the
relations between teachers and pupils in Book I, chapter vi, toxicology in
Book 11, chapter vi, the seasons in Book 1V, chapter xv, the leeches in Book 1V,
chapter xxxiv, the superstitions and religious observances in Book 1V, chapters
xxxv and xxxvi, In the 4th chapter of Book I there is a distinction® drawn
between exclusively theoretical and exclusively practical knowledge in
Hastydyurveda, and the advice to rulers is that they should appoint such men
only, in charge of the elephants, as combine both theoretical knowledge and
practical experience, for each alone is quite useless,

(B) Sélihotra or the Science of Horses,

 Treatises on horses are known to be aéwachikilsd, ajwasdstra, oiwavai-
dyaba, aswdyurveda,’ &c. The father of the science of horses and the first pro-
taulgator of the veterinary art concerning them is the sage galibotra, after whom
also all these treatises are generally named, 1t has to be remarked thay
Salihotra stands often for all the veterinary sciences of the Hindus, not neces-
‘sarily those relating to horse-hfe. In fact Salibotrasastra is divided into twe,
branches (1) Gajaséstra and (2) Aswasastra,

" We have seen that, besides Palakapya, tradition ascribes treatises on
elephauts to ofie Virasena and to Brihaspati. Similarly, besides Salihotry; .
Hind'n tradition knows of several authors® 'of works on horses, ¢ g, Nakula,

" Book 111, Chapters 9, 20.
' V. 108-122.
*A hndfﬂlnmhﬂld.ﬁnm -saipgroha. Cf, Aufrecht I, p. 8.
mnl..py.zua. Sea the uselul Sanskrit Prefsce w;mm tg ‘Pandit _
Umenchandra Gupta Kavirstas, Librarian, Sanskrit College, Calcatta (1887),
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Bhojaraia; Jayadasta;, Garga Risi, Gana, Jayadeva, Sarangadhsra, Nalaraje,
‘Vabada, Dipamkara and others,

The antiquity of treatises on horses is to be inferred from the following'
facts. The work of Jayadatta, called Aswagvaidyaka, has been gqaoted in
Sdrangadharapaddhati', Salihotra has been quoted by Hemadri in Pra/abhaxndg,
The Hayaltldvati, also a work on horses, has been quoted by Malfinatha,?

The volume and importance of Hindu literature on horses would be evident
from a glance at the references in the three volumes of Calalogus Camiognmm.
The first volume® mentions :— .

(1) Aswachikilsd or 4 swavaidyaka by Jayadatta in Oppert's lists,

(3) Aswachikilsd or Aswasdstra or Sdlihotrasdstra by Nakula in notices of
Sanskrit MSS. by Rajendralgl Mitra (1871-go), Kielhorn's Catalogue of Sanskrit
MSS. in the C, P, (Nagpur, 1874), the Catalogue of Sanskrit MSS. contained in
the Private Libraries of Gujrat, Kathiawad, Kach, Sindh and Khandes com-
piled under the superintendence of Buhler (1871-73, Bombay), Mitra’s Bikaner
Catalogue, the Catalogue of Pandit Radhakrishna of Lahore, Deviprasada’s
Oudh Catalogue (vi, xviii, xix), Catalogue of N.-W, P, (V) and Burnell’s
Tanjore Catalogue, I

(3) Aswaddna in Oudh and Burnell,

(4) Aswaddnapaddhatiin Radhakrishna and Peterson,

(5) Aswaddnaprayoga in Burnell.

(6) Aswaddnavidhs in Oudh,

. (7). Aswalaksana in Oppert.
(8) Aswallldvati or Hayalildvati in Oppert 11,
(9) Asmavaidyaka by Jayadatta in Mitra’s Notices (1871-go), and Oudh
(VI, X1, XVIII),
(10) Aswasdsira in Burnell,

_ (11) Aswasdra in Buhler.
(12) Aswdyurveda or Siddhayogasamgraha by Gana, son of Durlabha,
in Weber's Berlin Catalogue (1853) and in Peterson; by Garga Rigi in J
Kielhorn,
(13) Nakula’s Aswachikitsé quoted in Sdrangadharapaddhati,*

{t4) Sdiihoira, "the general name for veterinary art,* ascribed to Salihotra
Muni, for whom Nakula creates a father, Aswaghosa (Turangaghosa),” in

*"% Atifrecht 1, p. 109, Vide also Pandit Gupta's Sanskrit Preface, p. 6, where ho discus-
mos the identity of Jayadeva.
* Pide Gupta's Sanskerit Preface, p. 3.
* Pp. B4-85, 378, 844,
4 Antrecht's msm- of the work in Vol. 37 (1878) of the Zeitsohrift of the Gersan
Oriental Soclety, p. 43, .
© " s Autrecht, I, p. 644, Vide also Pandlt Gupts's Sanskrit Prefsce to m
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Benares Catalogue, Radhakrishna, Oppert 11, Dr. R.' G. Bhandarkar's Report
on the Search for Sanskrit MSS, in the Bombay Presidency dunngwe year
1883-1884,
(15) Sélihotrasdra in Radhakrishna.
{16) Salihotromnaya in Burnell.
(17) - Hayalildvati (quoted by Mallinatha) in Bodleian Sanskrit MSS,
{Oxford 1136)
Thre second volume?! of Aufrecht mentions
(1) Aswachikitsd by Nakula in Stein,
(2) Aswadinain Oudh (XX, XXI).
(3) Aswaparikgana, attributed to Nalaraja in Dr, R, G. Bhandarkar's
Lists of Sanskrit MSS, in Private Libraries in the Bombay Presidency,

(4) Aswavaidyaka by Jayadatta in Peterson,

(s) Aswddigundh in Peterson,

(6) Aswdyurveda by Gana.

(7) Aswhyurveda-sdrasangraha by Vahada, son of Vikrama, in Stein.

(8) Sélihotra “veterinary art,” ascribed to Muni Salihotra in eight sthdnga.
These are called unnaya, uttara, sariraka, chikitsita, kisorachikitsa or
sisubhaisajya, uttarottara, siddhisthana and rahasya” in Stein.

(9) Aswavaidyaka by Jayadatta in Ulwar
Aufrecht’s third volume® mentions

(1) Aswachitited by Nakula in Burnell's collection presented to India
Office, in Dr, R, G. Bhandarkar’s Report (1887-91); by Salihotra In Bhandarkar,

(3) Aswavaidyaka by Jayadattain Hrishi Kesha Sastri and Siva Chandra
Gui’s Descriptive Catalogue of Sanskrit MSS, in the Library of Sanskrit College,
Calcutta (1898); by Dipamkara, son of Naovakara, grandson of Nidanakara, in
Haraparasada Sastri's Report (1895-1900).

(3) Aswlyurveda by Ganain Haraprasdia Sastri,

The Hindu treatises on horses treat of almost the same topics as are dealt
with in modern works on the subject, e.g., Lieut.-General Sir F. Fitzwygrhm‘s
. Horses and Stables,® Hayes' Training and Horse Management in India* elc.
The 68 chapters in the Aswavaidyaka of Jayadatta and 18 chapters in Aswa-
chikitsd of Nakula, both edited by Pandit Umeschandra Gupta, Librarian,
Sanskrit College, Calcutta, for the Bibliotheca Indica (1887) deal among other
things with their anatomy, the good and bad signs, as indicated by their colour,
feathers, &c., age, growth and development, the classificat:on according to mettle,
their movements, paces &c., and usefulness as draught-animals or as cavalry
&c,, embryology, articles of fond and nourishment according to seasons, the
various ailments and remedies, &c. ~

1 Pp, 7, 158, 188,
+p, 8.
* ¥ Longmaus, Green & Co,, ‘London, 1911,
« Lotigmans, Green & Co., London, 1605,
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The otigin of the science of horses is thus described by the editor in the
Sanskrit Preface on_the evidence of Nakula’s treatise. The winged horses of
Indra could not be controlled, So Salihotra was requested by Indra to lop off
their wings. This was done, but the poor animals waited in depulation upon
the powerful sage who had brought them to this plight. He was moved and
the result was the composition of treatises to heal the wounds of the horses
and minister to the needs of their proper development.

ApPENDIX B.
(7). Zoological Taxomomy of the Hindus,
Bee Dr, Seal's notes on the subject in Appendices,

SECTION 4.
The Sukra Fauna,

The authors of the Sukra Cycle were well-read men, their culture was
widely varied, and their scholarship adequately deep. The 'Mmeralogica'l and
Botanical data in their work call up before us the large range of their studies,
as they unmistakably point to their thorough grasp of the scientific literature of
their times. Further, the brief and fragmentary survey of the Zoological lore
of the Hindus we have given in the preceding section (i) indicates not only the
character of the literary atmosphere in which all Sanskrit works were com-
posed in ancient and medizeval India, but (ii) also suggests to a certain extent
the curriculum of nature-studies or the courses of scientific instruction which
undoubtedly formed an integral part of the liberal education of the Brakma-
chiiris of yore.

The words of Mark Pattison that the appreciation of Milton's
poetry is the last test of consummate classical scholarship, apply with equal
force to the Nitisdstra of Sukracharyya, since in this work the authors have
summed up the whole encyclopzdia of Hindu learning. literary, scientific as
well as technical, according to the conception and standard of those ages,
Sukraniti, from its scope and subject matter, is, as we have already noticed in
the chapter on Mineralogy, the embodiment of comprehensive Hindu scholar-
ship, its achievements and limitations, its processes and products, its methodology
and contributions—not, however, in the interest of an abstract, academic,
intellectual gymnastics, but sclely to subserve the practical ends of Hindu
socio-economic and socio-political life, in accordanee with the actual require-
ments of some of the epochs of Indian culture-history.

This, however, is unfortunately the main reason why it is difficult to realise
the local or epochal characteristics of the work. The analysis of the inter-
nal evidences does not carry us very far. The fallacy of argumentum ex silentio
and the existence of floating or conventional ideas are the eternal agencies
that circumscribe the range of ‘ wide solutions’ that may be possibly attempted,
Besides, it is not always easy to estimate the value of the findings or data from
a work ; for (1) they are not sufficiently copious, (2) their comparison and contrast
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with standard texts are not in many cases possible, because of the want of many
such texts of approved authenticity, and (3) their comparison and contrast with
the physical and sociological conditions are, if anything, really vague, indefinite
and inconclusive, because of the epitomic and almost universal or uniform
character of the Indian world, in both its physical and human aspects,

‘Thus with regard to the Sukra Fauna, it is not possible to achieve even
the tentative character of the results we have arrived at in our treatment of the
Botanical data, For our authors have diawn upen the animal world of their
country and the Zoological lore of their people in a very general manner, It is
not safe to assign a specific character to their references to animal-life, as we
have been able to do in the case of their botanical knowlcdge.

The animal world has been portrayed by the Sukra authors mainly as a
store-house of analogies, illustrations, &c. for the truths of the moral world,
This treatment is more or less conventional, and, while it indicates a familiarity
of the authors with the habits, habilats, &c, of animals,’it does not supply us
with a positive lerra firma or a reasonable ground for presuming any geographical
limits, aud daoes not seem to prove anything beyond a mere acquaintance with
the lore on the subject, through fables or adages.

Besides these illustrative references, there are in Sukraniti some toxico-
logical ideas dealing with the sensitiveness of certain animals to poisons. Now
Toxicology is a science as old as the Ayurveda. We meet with it in all medical
treatises from Charaka downwards, Palakapya also deals with the subject.
‘The Arthasistra of Kautilya, the work of the 4th century B.C,, utilises the
current ideas o its chapter on the management of the royal household,

Thirdly, the agricultural live-stock and domestic cattle have been referred
to in Sukraniti, but the references are not very exhaustive. Anything like
detailed treatment of the animal world is to be-met with in the chapter on
the Animal-corps of the state, But here, also, we miss,as we should, not
only the comprehensive character of Pdlakipya and Aswavaidyaka, &c,—
treatises devoted exclusively to elephants and horses,—but also the elaborate
details that we expect in handbooks meant for officers of the state. Such
an exhaustive account of the military live-stuck, however, we get from Kau-
tilya's Arthasdsira, which has drawn upon the veterinary literature of the
country to a more considerable extent.

‘Thus the whole subject of cattle, their maintenance, protection, medical
treatment &c., treated in the second chapter of Mr. Law’s work based on the
Arthasdstra, is entirely lacking in Sukraniti. Similarly, the geographical,
technical and other aspects of fauna, wild, domestic, agricultural or military,
which are to be met with in Sivadatta's edition of Hastydyurveda and Umesh-
chandra’s edition of treatises on horses by Jayadatia and Nakula, have been
treated by Kautilya, but neglected by the Sukra authors. To quote Mr. Law,!
“As in regard lo horses, certain ceremonies were observed to propitiate

1 p, b8,
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unseen agencies for the weifare of elephants. Thus &rat, or waving of lights,
was performed thrice daily in the rainy season and at periods’ of conjunction
of two seasons. Sacrifices to Bhd#ilas were also performed on new moon and
full-moon days, as also to Senaui or Kartikeya, the god of war."” Cere-
monies like these have been described in the last two chapters of Palakapya,
Book 1V. -

A reference to the Zoological works in Hindu literature would deman-
strate the depth and widih of the learning displayed by Kautilya in his
compilation of the Imperinl Gazelteer of Maurya India, and would substantiate
the truth contained in the following words with which Mr. Law concludes his
account of the Department of Live-stock in Chandragupta'’s Government : “We
have seen the comprehensive character of its scope and work touching the
welfare and growth of such important animals as the cow, the horse or the
elephant, on which depended, to a great extent, both the economic prosperity
and political security of the country.”

The paucity of Zoological information supplied by Suiranili would be
evident from another consideration also, In the case of the Flora, the enu-
meration of trees in two lists gave us scope wide enough for the application
of the ecological and literary methods in order to find outits Jocale. But
the authors have not presented us with any taxonomy of animals, scientific
or unscientific, or any register of the fauna to be kept in Zoological gardens
or hunting forests, or the like. We do not read in the Sukraniti of any sys-
tem of classification or enumeration like that we find in the Artha-sdsira, for
example. The following list of Kautilya, though very poor, does at any rate
furnish us with a positive record of the fauna in the Royal Gardens or State
Forests of the Empire ruled from Pataliputra, the historic city of Eastern
India in the post-Buddhistic ages. The animals' that were exempted from
capture, molestation and slaughter, and maintained in the Abhays-vanas, or
' Forests of safety,' are :—

(1) Birds, deer and other animals living in the forests under statg; pro-
tection, as well as fishes in the ponds therein. .

(z) Those birds, fishes, deer, and other animals that do not prey upon

life.
(3) Calves, bulls, and milch-cows,

(4) Ocean animals resembling elephant, horse, man, ox, or ass,

(s) Fishes in rivers, lakes and canals.

(6) A few game-birds, specially named as follows: cranes in rivers,
lakes aud canals, ospreys, sea-eagles, gallinules, swans, flamingoes, &c., Brah-
many ducks, pheasaats, fork-tailed shrikes, partridges, cuckoos, pecacucks,
parrots, Turdus salica (maina),

(7) Those birds and beasts that were regarded as sacred (e.g., those
enumerated in Asoka’s Rock-Edict V),

! Law's Studies. pp. 32-38. The protection of birds in agricultural countries is a
necessity as womm-eaters. Cf. the wretched eondition of French nq—rlcult.ure a8 §
result of the indiscriminate destruction of birds,
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Even such a fist, if we had it in Sukraniti, would not have. been suffi-
cient for the purposes of finding out, the /ocale of the Fauna and of the authors
who described it ; for (i) a study of the Zoological geography! of India would
indicate that these are more or less uniformly distributed throughout the coun-
try, and (ii) the commercial history would show that fauna bave been imported
to long distances from their native habitats as articles of commerce. E

But Sukraniti refers to animals only incidentally as it were; the patural
presumption being thatthe nature-studies in it, as far as-the fauna is concerned,
are not probably the result of any direct local or personal experienee, but are
derived from the perusal of works on the subject or the store-house of floating
Zoological literature, If, again, personal or local experience be admitted, no
conclusive evidence as to the home of the authors can be secured, since the
animals may be brought from place to place for purposes of sale.

The existence of camel-corps in the army seems to be a special feature
of Sukraniti and might point to the locality where camels abound,®

But camels have been important in Indian economic life since at least the
days of Arthasistra. Thus, amoug Lhe duties of the superintendent of pastures®
in Chandragupta’s Empire, was the regulation of the grazing of cattle. *As to
the kind of animals that were allowed admission nto the grazing grounds,
we have information from two passages, The first passage mentions that a
herd may be of cows, buffaloes, goats, sheep, asses, camels, horses or mules.
The second passage, which appears in a different context, refers to cows, horses,
and camels as being the animals which flourish on pastures and are the source
of power to the king,”

[f camels be recognised to be a ‘source of power to the king®by the
Prime Minister of the first Empire-builder in India, it is not difficult to see
that the camel-corps should have been a regular institution in the war-
establishment of Hindu kings of any importance. Even if their territory did
not include areas specially fit for camel-life, rulers would find no difficuity in
importing them as articles of commerce for purposes of conveyance, peaceful or
military, It may be observed that, as marketable commodities, animals, though
less mobile than metals and precious stones, are mote so than flora ; the ' mar-
ket' for them is therefore wider and more extensive.

As for the habitat of camels, it has to be noted, that they are * uowherc found
in a wild state.’* Again, to quote from Blanford’s Mammalia in the Fauna of
British India, “1t1s unknown in the wild state, and although Bactrian camels have
been found wild by Prejvalski and others in the deserts east of Yarkand, there is
but little doubt that these wild individuals are descended from tame ancestors.”

The result is, that camels are to be seen wherever there are people rich
enough to need and have a ‘demand’ for then.. The mention of camels

1 Chapter V. Indiun Empire Vol 1, in the Imperial Gazetteer of India,

* As Prof. Yogeshchandra Ray suggests in a footnote to Ratnaparikyd,

! Law's Studies, p. 27.

* Natural History of Indian Mammalia by Sterndale (Thacker, Spink & Co., Calontta,
1884), p. 618,
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and exisience of camel-corps, therefore, do not necessarily point to the natural
habitat of these animals, but solely to 1he _power, prosperity and lmportar;ce
of the persons who command them,

Just as in the case of minerals we could not come to any reasonable con-
clusiop as to the locale of the Sukra authors, so also here we have to confess
inability to point to any geographical envirenment which might leave its
stamp on the work., We proceed now to give an account of the various
species of fauna referred to in Sukraniti,!

SkecTION 5.
Mammals in Sukraniti.

Reserving for subsequent treatment the agricultural hive-stock and animal-

corps, we notice here the various orders of fauna treated by the Sukra anthors,
(a) Primates.

The monkey® is one of the animals whose sensitiveness to poison shbuld
be availed of in the detection of deleterious and malefic ingredients in the king's
food. The test is supphed by the fact that at the very sight of pmmd
food, monkeys pass stools. K

The Sukra authors have recorded also the tradition of monkeys bcmg
followers of the hero of the Ramiyana. * I'here has never been avirtuous king
like Rama, of whom even monkeys® accepted service,” Again, “ Fate was
certainly unfavourable to Ravana, when he met with discomfiture from even
one monkey?* on the occasion of Vanabhanga”

(b) Carnivora,
There are three families of this order in Sukraniti—Cats, Dogs and Bears.
i Felide,

The Felide or Family of Cats is represented by (1} the Lion, (2) the
Tiger, (3) the Fishing cat.

In Sukraniti, the lion is the embodiment of stfength® and prowess, The
authors have illustrated the strength of umty by drawing the analogy of the union
of threads, ' The unity of opinion possessed by the Many is more powerful than
the king, The rope that is made by a combination of many threads is strong
enpugh to drag the lion.” ¢

The lion is the king of animals, and hence is used by all Sanskrit authors
for comparison with the ruler of men, Lion-cubs are like princes;¥% in the
section dealing with the management of princes we are told that “ even when
well-governed, if they get a slight opening, they forthwith kill the protector, as
lion-cubs kill the elephant at the first opportunity.”

Lions were tamed’ in those days. The taming of lions has supplied an

1 1889-91, p. 558. ¢ Sukra I, 658-57.
* Gukea 1V, vii, 888-89, ' Bukga V, 114-15,
* Sukes 11, 35-87. * Sakrs 1, 111-18,

' Sukra 1V, i, 48-49.
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illustration in statecraft. “ One should bring friends and foes to bay by
appropriate methods, just as snakes, elephants and lions are tamed,”

The tiger! is one of the animals with which the king is advised to sport in
the forests, and which is to be used by him for extirpating the undesirable, 7¢,
seditious or intriguing," relatives in the interest of the state’s prosperity.

Tiger-hunting was certainly one of the adventurous feats of both rulers and
men ; among the general rules of morality we have the advice that one should
not go alone to attack snakes, tigers® and thieves,

The tiger is known to be inferior in position to the lion, It
is also stated that the king should promote the soldiers' strength and
valour by organising hunting excursions against tigers* and big game,

Thus we read that, just as even the tiger® and the elephant cannot govern
the lion, the king of beasts, so all the councillors combined are unable to control
the king, who acts at his own sweet will,

The tiger is also known to be untamable, hence the advice, ** Association
with tiger,® fire, snake, and nther ferocious ammals is not good, Even when
served, the king and these things can never be friends to any body,”

It has to be remarked that Sukra authors know of the lion and the tiger as
animals belonging to the same tiibe, the Fehidee, In the section ‘on construc-
tion of images of gods and their vdhanas (vehicles or conveyances or symbols),
we have the following rules: * The tiger” has the form of a cat, yellow colour,
black marks (stripes), huge physique and no manes. The lion has a thin waist,
large eye-brows, big eyes, a young appearance, manes, grey colour and black
marks. The difference between the lion and the tiger is only in manes and
matks, not in appearance” The fact that these animals belong to the same
family is known by the proverb common enough in [ndia that the cats are aunts
of these animals,

The tiger is vne of the amimals that have supplied emblems “and seals of
state, Thus, on the authority of the lanil classic, Pattinappéli, Mr, Aiyangar
says in Aucient India®: " They did not forget in those days to maintain a
regular customs establishment, the officials of which piled up the grain and
stored up the things that could not immediately be measured and appraised,
leaving them in the dockyards carefully sealed with the tiger signet of the king.”

* The cat® is the animal the lustre of whose eyes has supplied the name for
the moving rays of a gem, called Vaiduryya,” The habits of the fishing cat are
well:known to the Sukra authors. In the supplementary chapter dealing with
the political morality of rulers, Sukracharyya advises the king always to be on
the look out for oppartunities, * One should wait guardedly like the cat!® and

2 Sukra I, 665-86. * Bukra IV, vii, 84-85.
"+ Sukra I, 55-56. * Sukra I17, 518-519,

3 Sukra IT1, 829, i * P86,

+ Sukra 1V, vii, 880-81. * Sukra 1V, ii, 92,

* Bukra 1V, iv, 831-35, * Bukra V, 8-9.
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the fowler, and by creating confidence "extirpate the enemy whose soul has
been ruined by vices.”

K. Canide,

“The Canidae or the Dog-Family is poorly represented. There are no
references to jackals, foxes or wolves. Only the common dog has been
mentioned, It stands for a contemptible miserable creature in the following
Burns-like ultra-socialistic statement of Sukracharyya : *“ Does not even the
dog ! look like a king when it has astended a royal conveyance ? Is not the
king justly looked upon as a dog by the poets ?"

The idea is that the king does not look magnificent unless he is attended
by the retinue of officers and the regal insignia as well as the paraphernalia,
The king alone is no more than a dog, {e., cannot command awe and reverence
of the people, Truly,

*The rank is but the guinea’s stamp,
The man is the gowd for a’that,
® % * "
You see you birkie, ca’d a lord,
Wha struts, and stares, and a’ that;
Though hundreds worship at his word,
He's but a coof for a'that,”
inn, Urside.

The Ursidee or Bear-Family is likewise not important in Sukraniti. One
species has been mentioned and that only once, The timid horses are known
to be those that have snake-like tongues and the colour of bears.® Evidently
the black bears® are referred to, which are covered with long coarse hair, in-
habit some of the hottest parts of India, are generally very timid and are easily

tamed.
(¢) Rodentia,

Only one Family of this order has been mentioned in Sukrantti, e.¢, Rats
and Mice,

The Muride or Rat Family is represented by common rats. Their
seusitiveness to poison has been mentioned by the authors as one of the tests
for examining the food of the king. At the very sight of polsoned food the
rats* become excited,”

(d) Ungulala.

“ To this order belong elephants, horses, rhinoceros, tapirs, oxen, antelopes,
goats, sheep, deer, camels, and swine, besides several gcnel:ic forms not now
found in India. Some of these, however,—for instance, aspecies of giraffe and
hippopotamus  inhabited the country in past times, All the most valuable
domestic animals are ungulates.”

From this statement of Blanford it might be naturally expected that the
ungulates should be copiously represented in Sukraniti, In fact it is sa; and

' Bukra I, 745-186.

2 Sakea 1V, vii, 830.

* Indise Bmpire, Vol. I, Chap, 5, p, 228, in the Iup. Gazet, Series,
* Salra 1, 854-59,
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whenever there is a general reference to animals or an enumeration of several
species, we may take it to imply the ungulates, Reserving the agricultural
and military live-stock, e.g., the elephants, horses, camels and bulls for separate
treatment, we mention below (he various contexts in which the other families
of the ungulates have been referred to by the Sukra authors,

B it i. Capridee. '

The Capridee or Goat-Family has been well-represented in Sukraniti,
Of course the distinction between é_oats and antelopes cannot be traced in it.
Among the references to cattle, without any specification, goats are to be under-
stood as belonging to them. And in those passages where one or two animals
have been mentioned by name and the others are referred to by an “ etc.,” goats
should certainly be counted.

~ Some of the officers in Lhe Department of Live-stock in Hindu States are
in charge of goats,' sheep, cows &c. Only such persons are to be appointed
as are skilful in tending and nourishing them and who have-love for those
animals,

The goat is known o be a very stupid animal. The stupidity of a
man, vain through possession of wealth, is thus described: " The man who
is proud of his wealth docs not know of his own infamy, just as the goat®
uses his urine to wash his own urine-scented mouth or face.” -

The comparative prices® of sheep, goats and cows are given below :

Ordinary :
She-goat = 4 cow | = } silver pa/a (= Rs, 4))
She-sheep = } she-goat = } cow | = Rs, 2]
Egtraordinary :

Cow = 8 or 10 silver palas = Rs. 64 or 8o.

She-goat or she-sheep= 1 silver pala = Rs, 8,

The Public Finance of Sukracharyya recognises goats and other animals
as important national rescurces to be tapped in the interest of the state, The
king should realise one-eighth of the increase of goats,* and one-sixteenth
of the milk of she-goats, The payments are to be in kind, it appears.

. 1. OQvide.

The Ovidee or Sheep-Family has received 1he same treatment in Sukra-
niti as the Capridee. We have seen in connexion with goats the rules about
the appointment of officers for the management of the royal live-stock, The
prices of sheep also have been given above in the comparative statement,
The wool® derived from Lhe fleece of the sheep is, like silk, an important article
of the royal haousehold ; and trained men have to bemppointed to look after
these stuffs.

1 Sulera 11, 207-8,

* gokra TIL, 170-180.

* Sukra 1V, ii, 188-182. The History of Indian Prices will be dealt with in the chapter
on the Data of Aucient Indian Economics,

“ Bnkra 1V, ii, 280-240,

* Bukeall, 807-B08.



