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The state revenue from sheep is indicated in the following regulation ¢
The king should have one-eighth of the increase of sheep,’ and one-sixteenth
of the milk of the female animals, The rule is thus exactly the same as in the
case of goats.

iii. Cervide,

The Cervidee or Deer-Family is celebrated in Indian elassical poetry.
The elongated eyes of the animal are the touchstone of beauty in visual
organs, according to the eesthetic sense of damsels idealisd by Hindu poets,
The animal is also appreciated for its gentle and tame disposition, and is the
invariable stock-in-trade of authors for describing peaceful hermitages of
ascetics and saints, The deer is known to be very fond of music, In Rajput
school of painting, the deer is the conventional symbol® for one of the tunes
or Raginis, called the Tori. Sukracharyya, in describing the Frgayas or things
of enjoyment which overpower the character of human beings, refers to the
effects of delightful sound even upon lower creatures: *“ The deer,®> which
is innocent, feeds upon grass and blades and can roam far and wide, seeks
death attracted by the music of the tempter.” This fondness of the deer for
music has been again referred to in connexion with statecraft, “One should
always do good of those whom one intends to ruin. The fowler sings sweet
in order to entice and kill the deer."*

The Department of Live-stock should make provision for stabling the
animals. The following rule about deer apphes equally to guats, sheep, &c.:
# Houses should be built towards the west for cows, deer,® camels, elephants and
other animals.” The rule for the appointment of men in charge of animals is the
same in all cases. We are told that each species should have a separate s1aff
of officers: “The king should appoint separately the heads of elephants,
horses, chariots, infantry, cattle, camels, deer,% birds, gold, jewels,” &c. The
qualificativns of such men have been already noted in connexion with goats
and sheep. The leaping of the deer is well-known and supplies the technical
term for a pace of horses: “The pluta movement is that in which the horse leaps
with all the four legs like the deer.”'

The prices of deer have not been noticed, nor also the revenue derived
from them.

. Suide.

The Suidee or Boar-Family has supplied an avatira or incarnation of
Visnu, as we have previously noticed, in Hindu mythology, In the Swuéranifi
we do not read mtuch of it. ‘[he tradition is recorded that one of the sources of
pearls is the hog.” as

' Bukra IV,ii ,280-40,
* oo Cooméraswimy's Selectéd Bsamples of Indian Art.
* Bukra I, 208-4. Bee also 111, 83-04,
¢ Bokra V, 62-63.
* Bukra 1, 450,
¢ 8akra I, 287-288.
* Sukra IV, vii, 304,
* Bakee 1, U, 11718,
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(e) Cetacea.

‘The whale is known to be an aquatic animal. It is symbolical of huge
size. Sukracharyya teaches man humility by the following illustration: “One
should remember that there is the animal which devours the devourer of
whales,! Raghava is the devourer of that even, and there is the destroyer of
Raghava,” So the rule® is that the wise man should nevér-consider “1 am
superior tgall, 1 am more learned than cthers.”

SECTION 6,
Auves in Sukranitt,

Birds® are mentioned along with the cattle and other animals as some of
the attractions of the place where the capital city is to be built. The economic
importance of this department of Fauna is further shown in Sukraniti by the
provision for the appointment of a special staff to look after the birds* main-
tained by the state. 'Some of the battle-orders in which troops are enjoined to
be arrayed indicate careful observations of the limbs of the aves and their
habits, &c.

(a) Passeres,

Passeres® constitute more than half of the Birds of India; but only one
family of this order has beev mentioned in Sukraniti, e g, the Eulabetidee, The
bird gackle, talking maina or hill maioa which belongs to this family is to be
used in the examination of royal foon. The toxicological principle is the fact
that the bird begins vomiting at the very sight of poisoned food.®

(b) Coccyges.

‘T'he cuckoos belong to the Cuculidee Family of this order, The shout of
the bird is traditionally known to be sweet and has been much poetised both in
the east and west. ln advising people to learn restraint and gentleness in
speech, Sukracharyya remarks that * the voices of the drake red with pmmn,
the cuckoo’ and the peacock are not so attractive as those of the good and the
wise,” 1t requires to be noted herc that poets have not bestowed much atten-
tion on the talking maina which lhas the wonderful power of imitating buman
voice,

' (¢) Psittaci.

; To this order belong the parrots, which can be made tq acquire human
, voice- like hill mainas. Among the qualifications of persons to be appoiated to
"the Department of Live-stock, one is the ability to teach parrots,® (and birds

1 Bukra 111, 446-47.

* Sukra I11, 444-46.

* Sukra 1, 425-28,

4 Bukra 11, 237-88.

* Indian Ewpire, Vol, I, p. 289, in Imperial Gazetteer,
* Bukra I, 6864-57.

" Sukra 1, 887-88.

* Sukra 11, 800-02,
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generally). Sukracharyya refers again to the educability of these birds in the
following lines :

“The elephant, the horse, the ox, the child, the wife and the parrot? get
the qualities of their teachers through association.”

(d) Accipiires,

Té this orfler befong the Indian birds of prey, The Syena or hawk is the
only bird mentioned in Sukraniti that may be placed in one of the families of
this very great order. One of the qualifications of men to be appointed in
charge of birds and animals is the knowledge and skill of catching hawks® by
appropriate enticements, They muast know when such birds fall victims to
arrows. This bird has supplied a technical term to riilitary science, One
of the forms of battle array is known tu be the syena or hawk-order or order
with' two wings. The soldiers are to be arrayed in this form when the
enemy is known to bhave placed danger ahead,® i, when the army has to
encounter a front attack. It is the order in which the wings* are large, the
throat and tail medium, and the mouth small.

(e) Columbe.

Pigeons or Treroninge are common [ndian birds belonging to the Columbee
order. This bird also has supplied the form of a battle order called after it
the Krauncha Vyuha® or Pigeon array, It is to be formed according to the
nature of the region and the troops in the same rows as the movements of
pigeons in the sky. It is that order in which the neck is thin, the tail medium
and the wings thick,

(/) Gallina,

This order comprises the common Game Birds of India, e, pea-fowls,
Junglc-fowls pheasants, partndges quails, &c, This order is well-represented
in Sukraniti.

The peacock’s divided note is called 4¢ka in Indian hteralurc, and the bird
itself is held sacred eg. by several ruling dynasties. It is the s4hana of the
war-god Kdrtikeya. Sukra authors, as we have seen abovehave recorded the
tradition about its voice. *The man who is popular speaks sweet words like
the notes of the peacock.”® ‘ But the voice of the peacock is not so sweet as
that of the good and the wise. So one should use pleasant words both to
good men and enemies. The sensitiveness of peacocks to poisons is a test to .
be utilised in the examianation of royal féod; for at the' sight of poisons,
toxicologists say, peacocks begin to dance.” The feathers* of the bird are
known to the-Sultra authors as possessing bright lustre ofemerald or pacht,

Its long neck has also been observed. The gait of the horse is called valgite .

1 Sukra 111, 582-583. * SBukra IV, vii, 566-58.
* Bukya 1I, 800-302. * Sukra 1, B65-88.
3 Bukrw IV, vii, 527-28, * Sukra 1, 654-57.

* Sk IV, vii, 550. ) ~* Sukra YV, i, 87.
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when. it runs with contracted legs, neck raised like that of the peacock® and half
the body trembling,

The jungle-fowl or the cock® is known to cry at the very sight of poison.
This supplies a test to the medical officers superintending the royal kitchen.

The tittira or'parfridge has been referred to only once, It is stated that
the men in charge of birds should be competent enough, among other things,
to domesticate the partridges,®

(g) Gralle.

The Gruidee or Crane-Family is one of the many families belonging to
this order that has been mentioned in Sukraniti, Cranes get intoxicated* at
thie sight of poisons. Hence, their utility to men and especially to princes who
should always have their food examined before meals.

(k) Amnserees.

Ducks belong to this order. These birds begin to limp® at the very sight
of poisons. This sensitiveness is to be utilised by the medical men of the palace.
Drakes ur Swans cr Ganders are also famous in Indian poetry as emblematic
of passionate love, Their notes are known to be sweet like those of the cuckoo
and the peacock. Thus we have the advice regarding cultivation of restraint
and gentleness in spcech @ ¥ The voices of the drake® red with passion, the
cuckoo, and peacock are not so attractive as those of the good and the wise.”

SkcTION 7,
Reptiles in Sukraniti,

According to the Fauna of British India (1890-1900) there are altogether
153 genera containing 558 species of reptiles in India. These belong to three
orders: (1) Emydosauria or Crocodiles ; (z) Chelonia or Tortoises and Turtles
and (3) Sguamala or Lizards and Snakes,

“ The Reptiles of India’ are far more numerous than mammals and more
destructive to human Iife; snake-bites alone cause more deaths than all the
wild beasts together.”

It is not strauge, therefore, that Reptiles should have made a deep
impression on the life, habits and thought or literature and art of the people of
India in ancient and medieeval times, Sukraniti is full of references to reptiles,
especially to snakes, indicating the great familiarity of the authors and their
countrymen with these species of Fauna, whether they willed it or no,

(a) Emydosauria,

The makara or alligator isavery familiar river animal, It has left its
influence on Hindu religion, art and industry. It is sacred to the goddess
Gangi, one of the national rivers of the Hindus, The goldsmiths and jewellers

! Sukra 1V, vii, 20798, * Sukra I, 654-57.
* Sukra I, 854-57. * Ibid.
3 Sukra 11, 207-288. * Bukra I, 887-338.

' Imperial Gagetteer of India—Indian Empire, Vol. I, Chap. V, Zoology.
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manufacture the alligator pattern of ornaments and decorative devices much
appreciated by connoisseurs. The national taste of the peopie also finds satis-
faction in the alligator shapes perpetuated in sculpture and painting.

Nor is this all,  This family of reptiles has contributed a technigue to
military science or Dhanurveda, 'Thus, according te Swkraniti, one of the
recognised Battle-orders is the alligator array' in which the commander should
arrange his troops when he has to face an opposition in the front. This vyuha
or array® is described as that form which has four legs, long and thick mouth
and two lips, There is no doubt that the formation is based on a correct
observation of the external organs of the animal.

(8) Chelonia.

Tortoises are sacred to the goddess Yamuna, another holy river of the
Hindus in upper India. Like the Boar, this species of Fauna has contributed
an avatara, or one of the 1o divine incarnations, to Hindu mythology. The
animal has been referred to only once 1n a passage that describes at once its
physique as well as an important feature of the mateiial civilisation of ancient
India, The Sukra ideal of road-making 1s given in the following line: * The
roads are to be made like the back of a tortoise® (7, high in the middle), and
should be provided with drains oun both sides for the passage of water,”

Tortoise? shells seem to have been some of the articles of trade in the
early Christian era, The Periplus records that from the port of Muziris on the
Arabian coast, famous also in Tamil classics, the list of exports included
among other things “ tortoise shell from the golden Chersonese or from the
islands off the coast of Limurike.”

(¢) Squamata,

The dangerous character of snakes is too well-known. But bad men are
more dangerous than they, The advice, therefore, is that ' one should associate
rather with spakes® whose mouths contain poison and whose faces have been
dnrkened by the smoke of fire exhaled by their breathings, but never with bad
men.”

Like the tiger, the snake is also emblemical of fury and vehemence, One
of the attributes of the king is fury and prowess, He is therefore naturally
compared with a snake,® and officers are advised to approach him with
caution,

The snake is never to be pitied or neglected. *“ The snake,” the fire, the®
wicked man, the king, the son-in-law, the nephew, the disease, and the enémy
—these are not to be regarded as being too small.” Expeditions against snakes®
must, therefore, have been common. The adviceis “ oge should not go alone
to attack snakes, tigers and thieves ”

Another reference to dangerous things mcludes snakes also. "Assocmtlon

t Bukra IV, vii, 637, 528, *Sukra 1, 827-28,
* Bukra IV, vii, 560. * Bukra 430-81
* Bukra 1,531-52. ’ Bukea 111, 212-18,

4 Aiyangar—Anoient Igdis, p. 65, "Sukra 111, 833-
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with tiger, fire, spake® and other ferocious animals is not good. Lven wben
served, the king and these things can never be friends to anybody.”

Snake-charmipg® was praciised, as even now. The power of the snake-
charmer aver the snake supplies a very characteristic analogy : * The minister
masters the king by the force of mantra (charm or counsels), just as the snake-
charmer subdues the snake,”

Of the above extracts, four come from a single chapter, tnat on the general’
rules of morality. As all the refereuces are but casual, they indicate the
enormous impression made by venomous snakes on the general thought of the
people,

The same topic about the natural or ingrained maleficence of snakes is

"'imrped on in the following verses: * Instiructions to foolish people are the
causes of their anger, not pleasure; just as the drinking of water by snakes?®
is for the making of poison, not of nectar.”

Sukra authors have recorded the tradition of gems being borne on the
heads of snakes. ' The gem on the head of the snake? is the best of all, of very
great splendour, but very rare. Snakes® are also said to constitute one of the
sources of pearls. The real explanation of the popularidea has been given in
the chapter on mineralogy The snakes have to pick up bright stenes in their
mouths when they move about in the dark. These stones are their lamps, so
to speak, and serve the purpose of pointing out their paths.

The snake has contributed one battle-formation named after itselt, ibe
vyala or snake array® should be devised by the commander when the danger
is on all sides. It looks like the snake.”

Further references to snakes are given below :—

(1) As an ordeal or dizya: The accused has to swallow poison or catch
the poisonous snake® by the hand; and if he gets scot free, his innocence
is proved ; otherwise not,

(2) The earth swallows the king who does not fight, and the Brahman
who does not go abroad, just as the snake® swallows the animals living in the
holes.

(3) One should keep five cubits from the carriage, ten cubits from the
horse, one hundred cubits from the snake,'® and ten cubits from the bull,

¥ Sukra 111, 518-19,

* Bokra 111, HO1-62,
*Qukra 1V, i, 87-38.
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Secrion 8,
Pisces in Sukraniti,

Fishes and Fish life are well-known to Sukra authors. Fishing and angling
must have been familiar practices, Thus one of the illustrations in.Sukraniti
about the bad effécts of the inclination to satisfy the sense of taste, one of the
classical vyasanas or vices, is drawn from angling: * The fish,! though it dives
into unfathomed depths and lives in distant abodes, tastes the angle with meat
for death ™ The fish is thus the object lesson for the danger from rasa or taste,
This fact has been recorded again: *The deer, the elephant, the fly, the bee,
and the fish*—these five are ruined through sound, touch, form, smell and
taste respectively,”

Fish-eating® is also known ; but it is described as a local custom confined
to madhyadesa. The limits of the country indicated by it have been discwssed in
the chapter on Geography, It has been suggested that the ideal .advocated or
‘norm ' represented by the Sukra authors is one of vegetarianism, fish-eating
being something abnormal. It has to be noted that in Sukraniti there is no
mention of fishermen as a class,* fishing as a kala, or realisation of revenue
from that industry, It may be surmised that it is not one of the state-recognised
occupations of the country according to Sukraniti, the people among whom or
for whom it was compiled being generally abstemious in the matter of fish and
meat diet,

Fishes are known to be sources of pearls.®

Like the tiger, the fish also supplied an emblem of kings, In the Tamil
classic, Epic of the Anklet, (2nd cent. A.D,) * there aie a number of refer-
ences throughout the work to the erecting of the fish-emblem® on the
Himalayas, * * * These achievements are clearly ascribed to the reigning
Pandyan in Canto xvii,"”

SkcTION 9,
Invertebrates in Sukraniti,

Sukraniti is not so rich in observations regarding babits, habitats and
organs, &c,, of invertebrates as of vertebrates, especially Aves and Reptiles,

Conches belonging to the Mollusca class of lnvertebrates are very impor-
1ant n Hindu religious ceremonies. The notes produced by blowing the
shells of these molluses with the mouth are integral features associated with
auspicious and purificatory occasions, In Sukraniti these are mentioned
together with drums, trumpets, pipes &c., as ware-paraphernalia to indicate by
their sounds, like bugles, the construction of battle-arrays.” They are also
known to be the sourtes of pearls,® like snakes, fishes, &c. Their colour is

1 Bukra T, 200-210, * Bukra 1V, il, 117-118,
* Bukra I11, 88-84, * Aiyangar's Ancien? India. p. 856,
* Bukra IV, v, 85-86, ! Bukra 11, 402-8.

+ Spkra [1,390-411. * Sukra IV, if, 117-118,
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characteristic, The teeth of horses? agquire this colour from the twenty-first
year.

Vardtis or cowries are also smaller species of the same order important
in Indian economic life as a form of what is technically called * money.” These
are the lowest coins for the standard of value and medium of exchange, They
are mentioned in Sukraniti only in connection with currency,® as indicating its
unit,

A third species, belonging to the Mollusca, mentioned in Sukrantti, is known
to be the most prolific source of pearls, It is the oyster-shells* It is the
pearls derived from these shells that are used in ornaments, for these alone
can be bored or pierced.*

Besides molluscs, the Sukra authors have referred to several tiny insects
belonging to the Jnveriebrata, Likethe fish, the fly® is an object lesson for one of
the six vyasanas or vices of Hindu Ethics, * The fly gets death by falling sud-
denly into the lamp, because of its mad passion through gratification of eyes by the
light of the wick in a mild lamp." The danger of men from pleasures of rupa
or sight is thus illustrated by the case of the fly, Simularly, the bee? illustrates
the danger from gandha or smell, * The bee which has the power of cutting
holes, and can fly with wings, gets, however, caught within a lotus because of
its desire for smell.” This lecture on the necessity for the control of the
senses and the practice of self-restraint is repeated in the chapter on General
Rules of morality: * The antelope, the elephant, the fly, the bee and the
fish—these five are ruined through sound, touch, form, smell and taste res-
pectively,” So one should duly enjoy these things with restraint,

Another characteristic of bees has been recorded. At the very sight of
poisoned food bees® begin to hum. This supplies a very good test for the
detection of poisons, and is utilised by toxicologists,

Ants and worms have been referred to in Sukraniti—generically to
indicate the meanest and minutest creatures of the animal world in the lines
describing the ideal of akimsd or charity, mercy and philanthropy that people
should hold before themselves: “One should serve as far as possible people
who are out of employment, who are diseased, and who are aggrieved ; should
always look upon even ants and worms® as oneself; and even if the enemy be
harmful, should be doing good to him,”

SECTION 10,
Agricultural Live-stock in Sukranits.

We have mentioned above that the Ungulales cf the Vertebrate kingdom
supply all the more important animals of domestic, social, and economic life, In

' Bokra IV, vii, 821-24, * Bukra I, 207-8.

! Bukre IV, i, 284, * Sukra I, 211-(1,
* Bokra 1V, ii, 117-118. ' Sukra 111, 83-34.
4 Bukra IV, ii, 128, * Bukra I, 654-857.

* Bukra 111, 20-32,
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this section we propose to deal with the animals specially useful in agriculture,
Such animals are (1) Bulls and bullocks, (2) Cows, (3) Buffaloes, both male and
female, (4) Sheep, {5) Goats, (6} Horses and ponies, (7) Mulés and donkeys,
(8) Camels.! We have already disposed of sheep and goats in a previous
section ; and, as in Sukianiti, camels and horses are put specially to military
purposes, we reserve their treatiment for a subsequent section. Bulls also have
been mentioned as draught cattle for the mulitary establishment, but their
importance in agriculture and ordinary conveyance is, however, well-known,
We proceed, therefore, to cull from Sukraniti all references to cattle, ploughs,
carts, &c., that have eny bearing on agriculture.

Both agriculture and pasture aie included in the list of topics dealt with
in the science of Vdrid, which coincides more or less with the modern science
or art of Economics. *“In Pdr/a® are treated interest, agricuiture, commerce
and preservation of cows,” As Varta is a branch of learning recognised in the
curriculum of studies for princes, we may 1ake it that matters connected with
veterimary science, agricultural live-stock, entomology, &c, such as they were,
had to be studied by persons who were called upon to rule over the destinies of
mankind,

The cattle, however, affect the people more than princes, In Sukranifs
we therefore have references to agriculture and the breeds of animale employed
in it, specially in connexion with the activities of the people, SukrachAryya
has described the tending of cattle and cultivation of lands as two of the
occupations of Vaigyas,® and the driving of pliugh as one of the occupations
of Sudras,* It is difficult to see the diffcrence between cultivation of lands and
drawing of ploughs, unless the former implies supervision or high class
intellectual work in connexion with agriculiure, and the latter purely mechanical,
manual work. Whether Vaisya or Sudra, the cultivator ceitainly forms an
important member of Sukracharyya's social system with his oWwn customs,
rites, traditions, It is, therefore, definitely laid down as a juristic principle that
“The cultivators should have their disputest decided according to the usages
of their own guild, &c.” And the drawing of ploughs is a kala.*

What would be called * Simple Co-operation™ in modern phraseology is
indicated in the following rule regarding agricultural life : * The women should
be assistants' in the functions of males, vrz, agriculiure, &c." We have here
a maxim of the Cottage Industry System rendered natural through the
organisation of the Joint-Family,

The only reference to the use of cattle in agriculture is in the lines, on the
authority of Manu, describing the resort of Brahmanas to this occupation under
certain conditions,® The conditions are that Brahmans must have 16 animals

! 1n the Punjeb, Sind, snd Western Rajputana camels are largely used for agricultural :
purposes instead of bullocks,

* Bukra I, S11-4. * Sukra 1V, v, B5-86,
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* Bukra IV, 1il, 87-40,
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o their ploughs, Keatriyas, when they take to agriculture, shauld have 12 cows,
The noymal number, .8, that for Vaisyas is 8, The Sudras may have 4 cows
and the Antyajas 2 only, The difference in the number of cattle to be employed
for the same work according to the caste of the worker, seems to have been
justified in those days by the idea that, in the case of those whos¢ normal
occupations were non-agricultural, e, g, Brahmanas and Ksatriyas, agriculture
‘should be looked upon when they do take toit, as an dpaddkerma;and as
.they are hot used to it, they should have as helpmates a larger number of cattle
torelieve them of the physical strain than those whose ordinary occupation
being manual does not require the extraneous help. The authority of Maou
-and other sages has been invoked to prove the legitimacy of agriculture being
.an occupation of Brahmanas,
The conditions of good cattle are indicated in the following line :

“ The cow! with good horus and fine colour, which gives plenty of sweet
milk, and has good calves has very high value, whether young, small or large.”

The prices are given below :

(1) A good cow costs Rs. 8, r.¢, twice the price of a she-goat,*

(2) The high price for cows is, however, Rs, 64, or Rs, 8o.

(3) The high price of a buffalo® is the same as that of the cow or one
and a half times that, 7., Rs, 64 or 8o, or g6 or 120,

(4) The high price for she-buffaloes* is Rs. 56 or Rs. 64, 1., lower than
that for the male cattle,

The revenue® from agricultural cattle is realised at the following rates :

(1) One-cighth of the increase of cows and buftaloes,
(2) One-sixteenth of the milk of she-buffaloes,

The milk® should never be received by the king for his own kith and kin,

Carts have been referred to—not, however, in connection with agricultural
purposes, but with the military establishment, But ordinary carts are implied
in the following proverbs: “It is better to be poor first” and rich afterwards,
just as it is better to be a pedestrian first and go ina vehicle afterwards.” Also,
-# Pedestrianism js better than using bad vehicles,”*

We have just noticed that only the cow has been specifically mentioned in
Sukraniti as the agricultural live.stock, But much information on this head is
not available from it, [t requires to be noted, however, that the Sukra authors
represent one of those stages in the history of Hindu national sentiment which
gave concrete shape to the idea of the cow as a divinity. Thus as one

t Sukra IV, 11, 186-187. 4 Bukra IV, if, 196,
* Bukra 1V, i, 188-188, * Sokra IV, ii, 288-240,
* Bokra IV, ii, 163, * Bukra IV, ii, 268-54,

' Sukra III, 569-70.
* Sukra 11, 573-8. Bee also the references to carts drawn by horses as the oconvey-
anoes of sommanders Mpverm!ll.l v, 1629,
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of the moet justifiable “ grounds for war,” according to tha principles of Interna-
tional Law advocated by Sukracharyya, we read what may be cemparad
with the cry of Sivaji, the great Hindu monarch of the rjth century:
“There are no rules about the proper or opportune time and season for
warfare in cases created by the killing of cows,! women, and Brahmanas.”
The physical considerations of time, place &c,, must not weigh when the
most vuluerable point of national honour and feeling has been touched by the
adversary.

It may be possible to find out the age of Sukramifi trom the history of
this * Doctrine of the Divinity and Inviolability of the Cow’” as a corner-
stone of Hindu socio-religious system, The work must be attributed to a
period not preceding the advent of the Musalmans, with their alien ereed as a
formidable rival to contest the sovereignty of the land with the people of Hin-
dusthan,

It may be interesting to add here that in the western countries also
thinkers have been gradually coming to appreciate the Cow-cult in their
own way. Thus to quote from the Encyclopadia Britannica (Article on Dairy):

“ If civilised people were ever to lapse into the worship of animals, the
Cow would certainly be their chief goddess. What a fountain of blessings is
the cow ! She is the mother of beef, the source of butter, the original cause of
cheese, to say nothing of shoe-horus, hair-combs and upper leather. A gentle,
amiable, ever-yielding creature, who has no joy iun hier family affairs which she
does not share withman, We rob her of her children that we may rob her of
her milk, and we only care for her when the robbing may be perpetrated.”

SEcTION 11,
Economic Zoology in Sukvraniti.

The various references in which the Fauna have been mentioned by
Sukra authors must have given us an idea of the uses which their country-
‘men made of the animal world. The importance of animals in military life
will be dealt with in the next section. In the meanwhile, we shall mention the
odds and endr of the economic zoology of Sukracharyyathat cannot be covered
by all these.

Of cotirse milk is one of the most important products of the animal wor!d
Among the 64 kalas we have two connected with this, vfe., milking® and churn-
ing. Similarly, ghee is also mentioned in Sukraniti as an article of great econo-
mic importance. One of the important items of State Interference in Indian
Industry and Commerce seems to have been the prevention of Adulteration_of -
Foodstuffs, We find even Sukricharyya combatting this evil,® The regulation
is given in the following lines : ** Falsehoods* must not be practised by any ene

with regard to ghee, honey, milk, fat, &c.” Sukracharyya's state is a_ guardian

! Bukea IV, vil, 453, . * Bakra IV, 1, 187,
¥ Boe the articles on Adnltemimnﬁlhﬂlnlnmlopndhm
* Bukrs 1, 500-2.
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of the people’s health and wealth, according to what Sidgwick would call
the * Socialistic pringiple.”

Not these irmocent industries only—but even the more cruel and untouch-
able ones are noticed in Sukraniti, Thus, in addition to the above two kalas,
.we have three more connected with animal life in the list of 64 arts:

(1) Softening of leathers,’
(2) Flaying of skins from the bodies of beasts.*
(3) Extraction of oil from flesh (fats).*

It is to be understood, as a matter of course, that the chemical and
mechanical processes allied or auxiliary to the above industries must also have
been well-known.

Commerce and Industry in leather must have been important enough.
We do not find any reference to fishermen as a class or fishing as an occupation,
as we have already noted. But weread of bird-catchers and leather merchants*
among other classes of persons who deserve state encouragement,

And at least one product of (he leather-industry was in universal demand,
¢.g., shoes, Thus, among the general rules of morality to be observed by
both people and princes, we have the following: “One should always bear
medicinal substances in jewels, &c,, consecrated by mantras, have umbrellas
and shoes,® and walk in the sireets with eyes fixed on the straight path
only,” Here we have the ideal of material life that a gentleman of the
Sukra-days was expected to follow; and shoes form an item in what would
have been regarded asthe ‘proper’ or decent dress of a householder. That
theuse - f shoes was common enough would be evident from the following
happy adage of Sukracharyya also: “It is better to cover feet with shoes®
than try to cover the whole earth with leather.”

Flesh or meat as a diet is known to the Sukra authors, but, like fishing,
eating it is a purely local custom confined to the artisans and artists of Madhya-

desa.!

Worms and Insects® as destroyers of grains are known to Sukra authors.
They have advised the king not to accumulate for future use those that have
been thus attacked by pests. Information, however, is not copious,

Dr, Rajendralal has pointed out in his Essay on Dress and Ornament in
Ancient India that, among the presents brought by princes and potentates of
‘warious parts of India to king Yudhisthira, 1eferred to in the Sabhaparva of the
Mehdbhdrala, various skins are mentioned, The skins of animals that lie in
W, and of wild cats, r.e., the furs of varieties of martin and wease) families, were
brought by the Kambojas of the Hindu Kush ; Blankets by the Abhiras of Gujrat ;

" Bakea 1V, iii, 180. * Sugra I11, 89,
* Sakra 1V, iii, 181 * Sakea I, 574,
» Bakea IV, 1ii, 187. * Sukra 1V, v, 9-496.

« Sukra 11, 408-407. : *Sakrs IV, Lii, 56-57.
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Clothes of the wool of sheep and goats or thread spun by worms (gilks) by the
Scythians, Tukharas and Kankas; housings for elephants by princes of the
Eastern tribes, lower Bengal, Midnapur, aud Ganjam. Papini also, has not only
given words for wool, cotton, weaving, cloth, turbans, sewing, &c,, but also for
gives a special rule (IV, iii, 42). Woollen stufts and furs as well as silks are:
silk for which he mentioned by Valmiki among 1he constitnents of Sha's
trousseau (Ramayana, I, 74). It may also be added that animal products, e.g.,
the hair of Yak, Gour, Gayal and other bovine auimals living in hills were used
in the manufacture of one species of chdmaras, or fly-flappers, described in the
Yukti kalpataru as one of the most important insignia of royalty. Some idea of
Economie Zoology may be furmed from the factthat the author mentions the
Meru, Himalaya, Kailasa, Malaya, Vindhya, Gandhamadana and other moun-
tains as the habitats of theanimals yielding the requisite hairs of various kinds,

Dr, Rajendralal has described some of the shoes and boots in Hindu India
in his Indo-Aryans. We know the tender story of Bharata's placing a pair of
Rama’s slippers on the vacant throne of Ayodhya to officiate for him during his
exile. Medieval Sanskrit authors allude to them pretty frequently. The
Vignu Purdgna enjoins all who wish to protect their person aever to be with-
out leather shoes. Manu forbids the use of others' shoes (IV, 66), as Sukra
considers the use of others’ gold and jewcls, &c., as a chhala or social offence,
The Pur@nas recommend the use of shoes in thorny places and on hot sand,
Airian notices the Indian shoes made of white leather, which, according to the
description given, may he identified with the Uriya shoes of to-day. According
to Mitra the material for these boots and shoes was bovine leather, and even
the hide of sacrificed cattle, Aswalayana quotes Sanvatya (1V, ix, 24) to men-
tion the fact that the hide of catile sacrificed in Sulgava ceremony is fit to be
converted into shoes and other useful articles. So also hog-skin is a fit
material for shces according to a Vedic verse quoted by Savara Swami in his
commentary on the Mimamsa aphorisms. Rajend. alal also mentions leather
bottles, leather jars (drifis in Manu), leather straps, strings and bands, leather
sails, &c.

The following extract from Mr, Law's Hindu Polity based on the Artha-
sastra of Kautilya would give an idea of the Economic Entomology or agricultural
Zoology of the Hindus in the 4th cent, B. C. * It should be remarked that mea-
sures for the extermination of pests were also undertaken by Government. These
pests generally included rats, locusts, injurious birds and insects and tigers,
To destroy rats, cats and mungooses were let loose ; some varieties of poisord
were also used for the purpose. To kill tigers, several kinds of posion were
in use.”

On the strength of evidences from Tamil sources bearing on South indian
life of the early Christian era, Aiyangar says': " Among the woollens we ' find
mention of manufactures from the wool of rats which was regarded as parti. -

cularly warm, There are 3o varieties of silks mentioned, each with a
1 Anoient Tudia p, 65. ' S '
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distinctive appellation of its own, as distinguished from the imported. silks "of
China which had a separate name,"”

Marco Polo (1793 A.D.) deseribes Cambay as a port with “ great trade in
hides, which are very well-dressed.”

According to the Dharma Sutra of Baudhayana (i 2 4), traffic in wool and
in animals with two rows of teeth (horses, mules, &c.) is a forbidden practice
in the Dravidian districts,—the locale of this work according to Buhler,—~but is
common among the * Northerners” (i, Western and North-western India,
nécording to the geographical terminology of those days recorded by Hiuen
Thsang also).

The following extract from the History of Indian Shipping pp. 77-78
relates to the traffic in animals in aucient times: * Lastly, there are several
other Jdtakas in which we are told explicitly of a successful, if sporadic, deal
in birds between Babylon and Benares, and of horses imported by hundreds
from the North and from Sindh,” The author quotes Tandulamali Jétaka,
Suhanu Jdtaka, Kundaka-Kucchi-Sindhava-Jdlaka, Bhojajanuya-]dlaka and
Ajauna Jilaka and also Mrs. Rhys Davids’ articles in Ecomomic Journal and
J.R. A, 8, for 1901, In the days of Solomon also Indian peacocks, &c., found
customers in Syria,

Prof. Mookerji quotes the Baveru-Jdtaka and the opinions of Buhler, Rhys
Davids and Kennedy to show that peacocks were first taken to Babylon by
Indian sea-going merchants in the 6th cent, B,C,

SECTION 12,
The Animal Corps in Sukraniti,

Horses, elephants, camels and bulls constitute the animal-corps of the
Sukra state, The general rule about the relative proportion of these animals
in the army is given in the following line : * The king should have in the army
a predominance of footsoldiers, a medium quantity of horse, a small quantity of

“elephant force, equal number of bulls and camels, but never elephants in excess:”
This is stated more definitely as follows :*
Infantry should be 4 times horse,

Bulls NG M
Camels " & "
Elephants , g "

Thus the number of elephants is to be the smallest, the bulls and camels
may be equal in amount or differ as } or § of horse,

The idea of Sukra statesmen is clearly known from the statement of the
constituents of the Army in a state whose annual income is Rs, 1,00,000. ‘The
ruler of such a state® is advised to have

(1) 8o horses, (3) 2 clephants.
(2) 10 camels, (4) 16 bulls,
' 8akra 1V, vii, 45-6. 2 gakra IV, vii, 41,

* Bukra IV, vii, 47-52
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The budget of expenses on the military live-stock of this “ unit ¥ of politi-
eal fife is explicitly stated to be as follows i~

(:) Horse {and Foot) ... we Yia Rs. 48,000 per year,
{2) Elephants, Camels, Bulls (and F ire—arms)... e 4.800

Total Rs, 52,800

The importance of the department of live-stock to the state would be
evident from the fact that, together with (1) the Infantry and (2) the Fire-arms
and other accessories, e,g., chariots, carts, &c., the horses, elephants, camels and
bulls constitute more than half of the permanent charges upon the finances
of the kingdom. It is clear, therefore, that all Hindu financiers and statesmen,
as well as rulers must have made themselves thoroughly well-grounded in the
knowledge of habits, habitat, feelings, rations, stabling, embryology, anatomy,
external characteristics, health, prices, classes, measurements, mettle, &c,, of the
live-stock, It is this which explains the abundance of Zoological lore among
the Hindus, and the production by their scholars of works on economic zoo-
logy, veterinary science, physiology, &c,, dealing with all the theoretical and
practical or scientific and utilitarian aspects of Indian Fauna, .

Besides the purely military uses of these animals, Sukraniti records some
other uses algo. The following reference to the animal-force indicates non-
military as well as military uses ; “The elephant,! the camel, the bull, the
horse are excellent beasts of burden in the descending order, Carriages are
the best of all conveyances except inthe rainy season,”

The use of horses for puiposes of conveyance is further referred to
in what looks like modern " horse-allowances” described in the following
lines: * (1) The master of 1o villages, and the commander of too troops should
travel on horseback with attendants; (2) The master of one village also should
be a horseman; (3) The commander of 1,000 troops and the ruler of 100
villages should each have the conveyance of a chariot or cart and a horse, and
1o armed attendants should travel on horseback. (s) The ruler of 1,000 villages
should always travel in vehicles carried by men or two horses, (5) The ruler
of 10,000 villages can use all vehicles and four horses,”

The use of elephants, also, as conveyance is granted to the “dignified
parts ” of the state: * The commander of 10,000 troops should travel on an
elephant® with 20 attendants,”

The references to carts or carriages drawn by horses should be noted,

Horse-Sacrifices have also been incidentally mentioned in Sukranifs,
# Cap virtue that is begotten of afwamedha* come out of mere recital of hymns 7
Se also, can the virtue arising from mercy come out of punishments ?” The
q,ua!ogy is quite worthless, however, The horse to be used in the sacrifice
would pechaps be called ﬁydmaéama' according to the taxonomy in Sukrnnm.

Bakrs 1V, vii, 353-58. « Sukra IV, 1, 108 B,
* Sukra V, 1624188, * Sukra IV, vii, 221-23.
? Bukrs V, 167, “Sokea L, 623,
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So also the religious ceremony in connexion with the ufsarga or letting out
or consecration of bulls is referred to, There is a law of the land regulating
the people's action with regard to the custom: * Those who have let out bulls
and other animals (after religious observances) must keep them within proper
control"; f,e,, the animals must not be allowed to destroy public property or
cause damages to the interests of the citizens,

The following is a general rule of morality to be observed by pedestrians
while walking, and indicates the degree of danger that is to be feared from the
animals: "Oue should keep 5 cubits from 1le carriage, 1o cubits from the
horse,' 100 cubits fiom the snake, and to cubits from the bull,”

Like the poats, the bulls are also known to Sukra authors to be stupid
animals, Thus those kings are almost like oxen® (i.e., fools) by whom their
strength (army) is not increased, by whom princes are not made to pay tribute,
and by whom subjects are not well-protected.

The elephant has left its deep mark on Hindu thought, Both Literature
and Fine arts of the Hindus have preserved the most characteristic representa-
tions of this animal's iuternal and exteinal features The rut gushing out of
the elephant is a conventional symbol with Hindu poets for the excitement of
passion in both physical and moral worlds, The havoc created by the animal
in fury bas also been the theme of many a noble specimen of Hindu sculpture
and literature.

The moral lessons illustrated by the Sukra authors from the habits of this
animal are given below ; —

(1) There is a complete analogy between the processes of training
elephants and the senses of man., " One should bring to bay or discipline, by
the hook of knowledge, the elephant® of the senses which is running to and
fro in a destructive manner in the vest forest of enjoyable things,” This simile
about wild and unbroken elephants is one of the most common devices in
Sanskrit literature.

(2) The elephant is the object lesson, among other things, of the danger
from the weakness of Touch-enjoyment: *“ The elephant* whose stature is
like the peak of a mountain and who can uproot trees with ease, is, however,
caught, because of the pleasure of contact with the female.” This is expressed
again, in the following : " The antelope, the elephant,® the fly, the bee, and
the fish—these five are ruined through sound, touch, form, smeil and taste,”

Two prufessions have been incidentally noticed here, e.g., those of catch-
ing and training the elephants.

The elephant is known to be proverbially huge and strong, “It is only
the powerful elephant,® that can extricate an elephant from the mud. So
also, it is a king who can deliver a king who has gone astray.” Again, “The
¢lephant? cannot be bound by thousands of bales of cotton,”

! Bukra 111, 281-2, ' Bukra I, 205-6.
? Sukra 1, 249-50, * Bokra 111, 33-34,
% Sukes I, 108-84, 1 Sukra IV, vii, 884-85,

*Gokea IV, vii, 888,
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But the elephant is no match for the lion : “ 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.”

We have already referred to the use of elephants-as conveyance granted
to the very high officials of the state, [t is also advised that * the king should
tour the city on the back of an elephant,* in order to please the people.”

SECTION 13.
Horses.
(a) External Anatomy.

The anatomy and external characteristics of horses were very minutely
studied, The fact that the Hindus laid down mathematically accurate rules
for the artists to follow and demanded of them a strictly religioﬁs observance
of those rules presupposes, and is an evidence in favour of, the view that they
were past masters in anatomical surveys of the human and animal bodies, To
those who would construct the images of horses, Sukracharyya's advice is:
“If an image is to be made, the appropniate pattern or model should be always
placed in front. No image can be made without a model. So the artist should
frame the limbs after meditating on the horse® and finding out the measure-
ments and attributes of horses in the manner indicated above.” *In horses
all limbs are made according to a certain proportion with thtf face,”

The measurements of horses’ limbs given by Sukracharyya will be
explained in the section on the anatomy of the vertebrates,

(&) Mettie and Worth.

The appreciation of horses and their classification according to merit
depend on the consideration of the following circumstances, both zoological and
economic : {1) measurements of limbs, (z) certain general aspects and physiog-
nomical features, and (3) marks on the animal's body, ¢.g., feather-rings, &c.,
which are known to be auspicious or inauspicious, also (4) the place from which
they come, But this last has not been described in Sukraniti,*

According to the measurements of limbs, we get the following tradition re-
corded by Sukra authors: B

(1) The best horse® has a face of 24 angulas or inches.

(z2) The good T 36 " " "
(3) The medium TR 32 ” " "
(4) The inferior W 28 - w on
[N. B.—5 yavas=1 angula, according to Sukra.] .
? Bakra IV, vii, 880-81, * Bukra IV, vii, 145-8,
1 8ukra I, 744. * Vide Law's Hindu Polity, p. 86,

*Bukra IV, vii, 86-88.
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The limbs which are to have a fixed proporl.i?:n with the face should have
the following measurements :
(1) Stature'.is to be 3 times face.
(2) Length o 4% i
(3) Girth or Circumference of belly 3 times face+ 3 angulas,
The measurements given by Sukracharyya differ from those given in
Chanakya’s Arthasisira,® as well as in Aswavaidyaka.®
The classification of horses, according to general physiognomical features,
has teen elaborately treated under 5o heads by Jayadatta in the third chapter of
his Aswavaidyaka. In his notes on this chapter, Pandit Umeshchandra Gupta
has quoted passages from Nakula's veterinary science, Agnipurana, Brihat
Sanghitd, Hdrdvali, Amarakoéa, and Hemachandra, but specially from Sukranift.
The extracts show similarity as well as divergence of ideas on the subject.
The gencral characteristics of horses regarding features, colour, gait, &c.,
appreciated by Sukra authors are indicated below :—

(1) That horse is heantiful' which has a high neck and a low back.

(2) ‘The horse® with divine attributes, or excellent horse is that which
has a beardless face, beautiful, smart and bhigh nose, long and high neck, short
belly, beels and ears, very swift speed, voice like the cloud and the gander
or swan, is neither wicked nor very mild, has good form or colour and beauti-
ful circular rings of feather.

(3) The following horses are disparaged:
(i) those with black legs, or with one white leg,*
‘i) those rough, grey-coloured or ash-coloured,’
(iij) those with black roof of mouth, black tongues, black lips; or
throughout black but with a white tail,
(iv) thosc with one white mark on the forehead, but throughout colour-
ed otherwise—(called Dalabhanjt),®
‘ (v) those that throw kicks, make sounds with lips, shake their backs,
.tend to go down into water, suddenly stop in the midst of a
movement, lie down on the back, move backwards and leap up,®

(vi) those that have snake-like tongues, the colour of bears and are
timid in character,®

(vii) those with marks un the forehead disfigured by a minute blot (of
another colour),”

(viii) those which tear asunder the ropes® (cf, IV, vii, 217).

1 Sukra 1V, vil, 8105, * See Law's Hindu Polity, p. 38.
* Chapter I11, 181-188, published in the Bibliotheca Indica Berles,

* Bukra 1V, vii, 144, * Bokra 1V, vii, 220-28,

* Bokra 1V, vil, 148-68. * Bukra 1V, vii, 284-15.

* Bukra 1V, vii, 225. * Bukra 1V, vii, 828-81.
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{4) Defects of colour {whether one or variegated) are not considered, if
the form be beautiful,?

(s) So also the presence of bad hair-marks on the body is not minded
if the animal is strong, has a good gait, is well-formed, and not wicked

(6) The following movements of horses are appreciated :*
(i) with legs thrown from a height,

{ii) gait like those of tigers, peacocks, ducks, parrots, pigeons or doves,
deer, camels, monkeys and bulls. Aswavaidyaka also bears this
out,

(7) Oue of the most practical tests of good horses is given by Sukra;
thus, if the horseman does not get tired by riding a horse even after over-feed-
ing and over-drinking, the gait of the horse is Lnown to be excellent,*

The value of horses in terms of money, e, their prices, according to
Sukra authorities, are given below :—

(1) The high prices for horses and elephants is zooo, 3000 or 4000,
Now a silver pala=38 fo/as or rupees, Therefore, the price is 16,000, 24,000,
32,000 rupees. . This seems to be extraordinary, especially from the following
estimation of the best horse. Hence, the figures 2,000, 3,000, 4,000, are to be
taken to indicate not palas, but silver folas or rupees,

(2) The best horse is that which can go 1oo yojanas (500 or 700 miles)
a day. Its price is 500 gold (coins) 1. e, Rs. 8,000,

The price of horses according to Sukra Statistics would, therefore,
normally range from Rs. 2,000 to Rs, 8,000.

(¢} Omens.

The third consideration which weighs much in the valuation of breeds
of horses is the presence or absence of ringlets, curly-feathers, hair-marks,
pimples &c on the body ofthe animal. These have been described thoroughly
with all their significance in LXVIand XCIill chapters of Brihat Samhits, as
well as the chapter on marks in Aswavaidyaka previously referred to,

According to the Hindus the marks are good or bad omens,® and may be
interpreted to indicate the character, qualifications, disposition, as well as
future social or economic condition of men over whose bodies they appear.

The science of omens relates to the animals also, aud what is more, foretells
adversity or prosperity of their masters. It is natural, therefore, that the sub-
ject was minutely studied in those days, Thus Varahamihira begins his
discourse on omens ¢ with a short historical treatment of the science:

“ Risabha has written a treatise on omens embodying the views of the

1 8ukra IV, vil, 234, 288-87. * Bokra IV, vii, 220-81,

* Sakra IV, vii, 208, * Sukra 1V, vil, 253-83,
* Varihamihira has dealt with this topic in LV, of Brihat Saglﬁ,itl,
* Bukra IV, vi, Brihat Sambitd, LXXXVI, 1-4,
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gods Sukra, Indra, Brihaspati, Kapisthals, and Garuda, and of the Rigis Bha-
guri, Devala and others. Sri Devavardhana, the Maharaja of Avanti (Ujjayini)
has written a treatise on omens, embodying the views of Bharadwaja. There
are also treatises on omens by the seven Risis. Numerous treatises are also
found on the subject written in ancient and modern languages, Then there are
the treatises of Garga and others who have written works on Samhita. There
are also treatises by writers who have written on Yatra. Having examined all
the above treatises, | proceed to write clearly this brief treatise on omens for
the enlightenment of my pupils.”

Our author has been referred to by Varahamihira as an authoerity in
the above bibliography, It appears Sukracharyya was a founder of this
science. Sukranili is perhaps the most elaborate of Niti-or Dbarma-or
Arthasastras in the treatment of the subject, as would be evident from the
references given below. 1t should be mentioned that the Sukra authors, Vara-
hamihira, Nakula and Ja yadatta do not all agree in the valuation or enumeration
of the marks or omens connected with the features of horses.

I'he bhramaras or dvarias, i, marks on the horses’ body consisting of
feather-curls or hairy growths may be (1) circular—Ilike ringlets, or (2) of any
shape and size, as indicated by the following substances :' Conch, wheel, mace,
lotus, altar, seat ol meditation, palace, gate, bow, pitcher full of water, white
mustard seeds, garland, fish, dagger and Srivatsa gem,

These 16 are known to be auspicious signs. As for the circular ones,
their significance, good or evil, is to be known from the following general
rules:

(1) These may be (i) leftwards or rightwards, (i) full or partial, (iii) small,

or large.*

(z) In the female horse, the leftward or anti-clockwise ring is auspicious ;
in the malc the rightward or clockwise.®

(3) The results vary also with the directions in which they are formed,
e.g., downwards, upwards or oblique ; * thus on the leg the downward mark is
good, on the forehead the upward,®

These general remarks on hairy growths, whether circular or shaped like
the objects enumerated above, have been the basis of a classification of horses
according to merit, This is dwelt on more elaborately as below :

(1) Excellent horses® are those that have these marks on (i) nose-tip, (ii)
forehead, (iii) throat, (iv) head,

(2) Good or Middling" horses are those that have such marks on (i)
breast, (ii) neck, (iii) shoulder, (iv) waist, (v) navel, (vi) belly, (vii) front of the

' Bokra IV, vi, 15011, < Sukra IV, vii, 168.
* Sukra IV, {i, 154-56. * Bukra IV, vii, 212,
% Sukra 1V, vii, 156-57. * Sukra 1V, vil, 102-168,

* Sukra IV, Vi, 1845, 208-05, There is a repetition of waish snd sides in the two
references,
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sides, (viii) back, (ix) lower lip, (x) space between ear and eye, (xi) thighs, (xii)
forelegs,

(3) Bad horses! are those that have marks on (i) eyes, (ii) jaws, (iii)
cheeks, (iv) breast, (v) upper lip, (vi) kidney, (vii) knee, (viii) genital organ, (ix)
hump of the back, (x) right waist, (xi) right foot,

A lew more good and bad marks are enumerated below :—

(a) Good:

(i) If two marks are noticed on the cheeks of a horse, they lead to
the increase of the master's fame and territory,®
(i) Two marks on the forehead with space between indicate good,
and are like the sun and the moon. If they overlap, they give
medium results.?
(iii) Three marks on the forehead with space between them, one being
on the top, are indicative of good.*
(iv) Oune mark in the middle of the throat® is very auspicious and
prevents all harms,
(v) On the leg the downward mark is good, on the [orehead the
upward,®
(6) Bad:
(1) The horse that has a mark on the left cheek is wicked and leads
to loss of wealth,’
(i) If the horse has marks in the mouth (or face?) or at the end of
the belly, it is sure to get death or cause ruin of the master.*
(iii) The marks on knees give troubles of life abroad.®
(iv) The mark on the genital organ causes lass of® victory a}jld beauty,
(v) The mark at the end of the vertebral column means total ruin,’
(vi) If on the forehead two marks be too contiguous, they are inaus-
picious,!®
(vii) Three triangular marks on the forehead are causes of grief,?
(viii) The mark on the back of the genital organ or on the nipple or near
the ear!*® is bad,
(ix) The horse that has an upward mark!® on the leg is disparaged as
the uprooter of posts,

'Sakra 1V, vii, 2002, 1t has to be noted that there is a contradiotion in this
enumeration with that in 162-85 as regards navel, waist and throat.

" Bokra IV, vii, 174-76. * Sukra 1V, vii, 101-2.

* Sukra 1V, vii, 206-7. * Sukra IV, vii, 108-5.

« Bukra 1V, vii, 208-9, 1 Sukra 1V, vk, 207,200,
* Bukra 1V, vii, 211, " Gukra IV, vii, 210,

* Bukra IV, vil, %«» » Sukra IV, vii, 214-15,

* Bukra IV, vii, H88 " Sukra IV, vii, 217,
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(d) Breeds,

The artificial tazonomy of horses according to the adventitious marks
on thejr. bodies has created along with it a system of nomenclature also, which,
according to Hindu tradition, again, is a good index to the quality, mettle and
other characteristics of horses. In Sukraniti we have the technical names of
the following classes or breeds :

(1) Purpaharga’ —with two marks on the brow and a third on the
head.

(2) Suryya®—with a mark on the backbone—leads to the increase of
master’s horses,

(3) rtkuta®—with three marks on the forehead—leads to the increase of

horses.
(4) Vajisa*—with three marks on the neck—is the lord of horses in the

royal stable,
(5) Sarvandma®—with only one mark on the cheek—leads to the owner’s

ruin,

(6) Siva®—with a mark on the right cheek—leads to the happiness of the
master.

(1) Indra'—with two spots on the ears—gives victory in wars and leads
to happiness,

(8) Vijaya®*—with marks on the nipples—gives victory in wars and
leads to happiness,

(9) Padma®—with two marks on the side of the neck—brings several
padmas (Padma = one thousand billions) of wealth as well as unceasing happiness
to the master,

(10) Bhupdla'® or Chakravarti—with one or three marks on the nose,

(11) Chintdmani''—with one large mark on the throat—leads to the
realisation of the desired objects,

(12) Swulka'*—with marks on the forehead and the throat—gives increase
and fame.

(13) Dhumaketu'®—with a mark at the origin of the tail—is ruinous,

(14) Kritdnta'*—with a mark on the rectum, the tail and the end of the

vertebral column,
(15) KEkarasmi®'—with a mark on one of the upper sides of the neck.
(16) Panchakalydna'®—with five white marks on the face and four legs,

'Bokra 1V, vii, 186-7.
* Bukra 1V, vii, 168-9.
* Sukea 1V, vii, 170-1.
* Bukra 1V, vii, 172-3.
¢ Sukra IV, vii, 176-7.
* SBukra IV, vii, 178-79.
' Sokra IV, vii, 181.

* Sukra LV, vii, 182,

* Sukra IV, vii, 184-5.
© Bukra 1V, vii, 186-7.
11 Sukra 1V, vii, 188-8.
'* Sukra IV, vii, 190.

* Bukra IV, vii, 196-7.
" Sukra IV, vii, 108-99,
* Bukra IV, vii, 318,

* Bukra IV, vii, sio,
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(17) Astamangala’—with the five white macks of Panchakalyana, and
three more white, e.g,, on the breast, neck and tail.

(18) Bydmakarna®—with one colour throughout the body, but with ears
coloured §ydma (i.e. greenish, swarthy, &c), If that one colour be white, the
horse is sacred and deserves to be worshipped. '

(19) Jayamangala®—with eyes like vaiduryya gem,

(20) Dalahbanji*—with one very white mark on the forehead, but colour-
ed otherwise throughout—brings contempt upon the owner,

A classification of animals which has been adopted in the case of elephants
has not been recorded by Sukra authors with reference to the horses, This
bas, however, been noticed in the Arthasastra,®* Thus, horses were regarded

as belonging to the three classes or types of tikgna (fiery), bhadra (gentle) and
manda (sluggish).

It is also strange that Sukra authors should have omitted altogether a very
important mode of economic classification of horses, e, g., that according to their
places of origin, The dswavaidyaka has devoted a whole chapter?® to this topic,
called the chapter on jammadesa or Habitat or Zoological Distribution, as we
would call it in modern times, and deals with the subject under nine heads:
e.g. (1) good horses, (2) second-class horses, (3) worst-class horses, (4) Tdjika
horses, (5) Pdrasika horses, (6) Kekkana horses, (7) Turaska horses, (8)
Bhindaja horses, (9) Saindhava horses, &c,

The Arthasastra,? also, mentions the following classes of horses, accord-
ing to their natural habitats: (1) Kimboja (Afghanistan) (2) Sindhu (Sindh)
(3) Aratta (Punjab, according to Cunningham, p. 215), (4) Vanayn (Arabia),
(5) Balhika (Balkh), (6) Sauvira (Eder in Guzrat, according to Cunningham, or
Sophir of the Bible), (7) Papeye, (8) Taitala,

Of these places the first four were held to supply the best I;reed, and
the remaining four the horses of the second quality. Horses of inferior
quality came from other sources.

It may be mentioned here that almost all the places enumerated by
Kautilya have been noted by Valmiki in the Bdlakdnda of the Ramayanam
{Canto VI, 22).

Trade in horses® seems also to have been a feature of South Indian com-
mercial life in the 1st cent, A.D, Thus in the Perip/us we have the description
of Puhar, a port on the East coast, where “horses were brought from distant
lands on the seas.”

' Bokra IV, vii, 220, * Bnkra IV, vii, 223,
* Sukra 1V, vii, 221-2. * Bukra IV, vii, 284-35,
* Law's Hindu Polity p. 86.
* Vide the 8th chapter of the work In the Ribliotheca Indica SBeries. Thls throws
much light on the F ic or C ial Geography of ancient India,
! Law's Hindu Polity, pp. 36-87,
* Aiyangar's History of India, p. 68.
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(e) Trainimg and Managemen!,

Lt. General Sir Fitzwygram deals with the construction and ventilation
of stables, stable fittings, watering and feeding, forage, grooming, shoeing,
exercise, and stable management in part I of his work, * Horses and
Stables,” All these topics are the subject-matter of Jayadatta’s 4swavaidyaka
in several chapters, and have been described more or less in all Hindu treatises,
called Arthsastras or Nitisastras, which have been handed down from at least
the 4th century B.C.

It is, however, only during the last hundred years that, owing to the
*“ enormous losses! produced by the ignorance of the true origin of disease,
veterinary art has been recognised as second only in its usefulness to the
care of human life,” * * ®“In the increasing value of domesticated animals
useful to man, and in the greater ravages of disease, as must be the case where
animals, more or less intended to roam at large, are crowded together ; as must
be the case where land increases in value, and where also population increases
in numbers and daily requires larger supplies of food ; in the increasing value
and necd of domestir animals, aud in their increasing ailments arising fiom
domestication, modern veterinary science has had its rise.”

The humanity of the Hindus, as displayed in their care for animals since
at least the 6th century B. C.—the epoch of the founders of Buddhism and
Jainism—as well as the progress of their knowledge about animal-life, medical
treatment of the dumb creatures, and the social, economic and political import-
ance of Fauna, constitutes one more of the solid evidences regarding the
great advance of the people of Hindusthar in spirituality and material civilisa-
tion, long before the “strong Son of God, immortal Love ” flourished under the
“Syrian blue.” The unfounded remarks of Western scholars explainiag away,
without rhyme or reason, the antiquity of the original achievements of the
Hindus in secular and physical sciences or arts, require, in the light of more
rational and unbiassed investigations which they pretend to monopolise, only
to be mentioned to prove their absurdity, It is strange that sentiments~for
they are no better than sentiments—engendered by race-pride and colour-
prejudice, like the following, expressed in the most categorical fashion and
sweepingly general terms, should find a place in a scientific work like the His-
tory of Mathematics® published in the first decade of the zoth century :(—

“ The Hindus, like the Chinese, have pretended® that they are the most
ancient people on the face of the earth, and that to them all sciences owe their
creation, But it would appear from all recent investigations that these
prelensions® have no foundation j and in fact #o® science or useful art (except
a rather fantastic architecture and sculpture) can be traced back to the
inhabitants of the Indian penmsula prior to the Aryan invasion. This invasion

e L i

1mt¢wygrams Horses rmd Stables ([.nngmans, Green & Co,, London, 1911), Fifth
BEditlon, pp. 512-518.

* By Ball (Macmillan & Co., London, 1908), Fourth Egition, p. 148,

® The [taics arc ours.
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seems to have taken place in the latter half of the sth century! or in the sixth
century,”

To return to the topics of horse training and management in Sukramits,
Sukracharyya says, as we have noted in a previous context: *“The elephant,
the horse,* the bull, the child, the wife, and the parrot get the qualities of their
teachers through association,”” The staff connected with the management of
horses consists of three classes® of men : (1) aswddhipati or superintendent of
cavalry, (2) siksaka or trainer, (3) the sevaka or groom, These, together
with other items in the administration of the cavalry, will be treated of in the
sectign on organisation of the Veterinary Department.

Some general observations® regarding forage, exercise, &c for horses are
given below :—

(1) Defects grow in horses through long-continued absence of work. But
through excessive work the horse grows lean and emaciated.

(2) Without bearing burden, the horse becomes unfit for any work

(3) Without food, the horse becomes sickly, but with excessive feeding,
it contracts disease,

(4) Itis the good or bad qualifications of the trainer that give the horse
good or bad gait, 3

We may compare these practical rules about grooming and training
with those of a modern specialist®* which apply especially to race-horses in
India :

#(1) It is most important that the trainer should recognise the fact that he
can greatly increase a horse's speed by practice.

“ But experience teaches us that we must be very careful in applying the
fact, that speed can be greatly increased by practice, to horses ; because, if we
push it to an undue extent, they will be apt to become disgusted with their work,
and may refuse to “ try,” '

“ (2) I am much averse from the plan of throwing sound, healthy horses
altogether out of trainiog during the summer, for hard condition once lost
takes a long time to regain. A sound horse should get all through the hot
weather a fair amount of healthy work,

“(3) The trainer, while supplying the horse with food suitable for the
requirements of his system, when undergoing severe work, should never lose
sight of the fact thatthe proper assimilation of such food can only be ensured
as long as the functions of digestion are in a healthy state,

! What is the meaning of this date? This bit of recent investigation deserves a
place by the notorious feat of Dugald Stewart in proving the Sanskrit language to be an
invention of the crafty Brahmans!

s Bakra 117, 582-8.

3 Sukra II, 260-68, 270-78, 274-75,

 Sukra IV, vil, 280-43,

* Haye's Training and Horse Management in India (Longmans, 1065), pp. 150, 151, 104,
170, 172, g

]
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“(3) Horses should be made to walk smartly, Nothing looks slacker or
causes an animal to walk in a more sicvenly manner than the way syces often
lead horses, with a long rein or rope over their shoulder, while they hobble
along in front at the rate of about two miles an hour.”

(/) Grooming.

The theory of grooming has been explained by General Fitzwygram®
in his answer to the question—* why does the stabled horse require constant
grooming, whilst the same horse turned out into a ficld does well enough with-
out it?" ¢t is the work and the food, not the shelter,” says he, " which coustl_
tutes the difference between the domesticated animal and the horse in a stnte
of pature, * * * Aslong as the horse remains in a state of nature, taking
only the exercise required for gathering his food, and feeding only on laxative
diet, grooming is not needed, because the debris of the food and the excretions
of the system are carried off mainly by the action of the bowels and the
kidneys. The cart horse, whose work is slow, can get on with very little groom-
ing, The hunter and the race horse, on the other hand, whose whole systems are
developed to the utmost, require much more giooming than is necessary
for carriage and ordinary riding horses. "* * * Civalry horses in camps
require grooming just as much, and in some respects more than they do in
barracks. ¢ * * Grooming, or iu other words, cleanliness of the skin,
is not, as many suppose, a mere matter of appearance, or of a rough or smooth
coat; but it is essential to the general health and condition of the domesticated

animal.”

It is remarkable that the Sukra authors, who have been writing mainly
of the cavalry horses, should have been well-acquainted with the physiological
aspects of grooming, as would be evident from the particular care they have insist-
ed on the syces and servants in attending to the rations, health and comfort
of the animals under their charge. The following rules of Sukracharyya
about shampooing, washing, cleaning, &c,, as well as feeding and exercise con-
nected with the art of grooming, testify to their thorough grasp of the subject
and may be compared with the most recent ideas about it,

(1) 'The horse that has got fatigue through work should be given a slight
stroll for sometime, then should be fed upon sugar and powdered grains mixed
with water,®

(2) The horse should be given gur (molasses) and salt just after work,
before the saddle and fittings are brought down. Then when the sweat has
disappeared, and it has stood calm and quiet the horse should be relieved of
its fittings'and reins,*

(3) The horse should be made to stroll in the dust after its limbs have
been rubbed, and carefully tended with baths, drinks and foods*,

L Horses and Stables, pp. 88-7, 3 Sukra 1V, vii, 275-78.
* Bukra IV, vii, 270-T1, * Bukra IV, vii, 39-80,
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) (4) If the horse be made to carry burden, just after taking food and drink,
1t soon gets coughs, breathlessness and other diseases.!

General Fitzwygram® appreciates the Indian method of grooming in the
following words :

“In India the native groom often cleans his horse by hand-rubbing
or shampooing, The practice is good and has an excellent effect on the
skin, It would be difficult, probably impossible, to get English grooms
to adopt a practice so novel. But ® ® ° the author believes the practice
would be found most beneficial, The action of the hand never irritates the
skin, which the brush frequently does.”

(g) Forage,

We have just noted that according to modern Physiology and Hygiene
feeding and grooming cannot be dissociated from each other and do in fact
form two inter-connected functions of one and the same work, vis, tending
of domesticated horses. The treatment of food must inevitably come hand
in hand with the other aspect of the general ar: of tending. It is perfectly
natural, therefore, that rations of horses, and their cleaning, rubbing, washing,
&c,, have been dealt with by Sukra equestrians as an organically blended
topic, Thus in the above remarks about grocoming we have noticed also the
treatment of the forage,

Besides sugar, salt, gur (molasses), and powdered grains or peas, called
sakiu, the varieties of horses’ food are indicated in the following lines:

(1) The horse should be given peas or grains, masa, mungo (phaseolus
mungo), both dry and wet, as well as well-cooked meat.*
(z2) Wines and juices of forest or wild animals take away all the

defects of horses.*
(3) The horse should be made to take milk, ghee, water and powdered

grains.® .

Sukracharyya thus recommends mineral, vegetable as well as animal food.
The following order® indicates the varying degrees of nutritive rations known
to our author:

(1) Best food—e.g,, Barley and pea.

(2) Second class—-e.g., Masa and makustha,

(3) Inferior stuff—e,g,, Masur and mungo, .

The Arthasdstra’ of Kautilya has given more elaborate rules about
rations to be observed by the superintendent of horses, In the dietary for the

best horse we find curd, milk, meat, among other articles.
The importance of sugar in the rations of horses is thus indicated by
Hayes :* Cane sugar is the best of all restoratives for animals ina state of

' Bukra IV, vii, 3854, * Sukra IV, vii, 282,
* Horses and Stables, p. 70, * Bukra 1V, vil. 286,
* Bukra IV, vil, 272-78. ' Bee Law's Hind. Pol, pp. 40-42.

¢ 8ukra 1V, vif, 381, * Training and Horse Management in ladia, p. 35,
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exhaustion, because it can be absorbed into the system with little or no preli-
minary preparation by the digestive juices. Also the more tired a horse is, the
more torpid are his disgestive organs. Therefore a solution of sugar is a far
better restorative to a fatigued horse, supposing that the amount of sugar is
equal to that of the starch in the gruel,”

This explains the two rtules of Sukracharyya about the kind of foed to
be administered to horses just after work. To appreciate the physiological
significance of the rations prescribed in Swkranits, Hayes’ chapters on varieties
of food, sketch of the theory of food and nutrition, watering horses, and prac-
tical rules for feeding and watering horses, should be read along with this
‘section,

(h) Rules about exercise,

* As air is to the lungs or food to the stomach, so is exercise to the due
development of the muscles, tendons, ligaments, and respiratory organs. In the
horse, on account of the active exertions which we require from him, we wish
to get the muscles as firm, the tendous and ligaments as strong, and the
respiratory organs as vigorous as possible, * # % In the ox and sheep, and
other animals which are used for food, we wish to have the flesh less firm and
more tender ; and therefore we give him little or no exercise.”

The above extract from Fitzwygram’s work on Horses and Stables fur-
nishes the theoretical consideratiens guiding the exercises of horses, It is
evident that exercises would vary with the climate and seasons of lands. The
rules of Sukra authors abcut the exercise of horses! according to seasons are
given below :

(1) One should ride the horse in the morning and evening in hemanta
(OEtober and November), winter and spring, inthe evening in summer, and in
the morning in autumn.

(3) One should not use the horse in the rainy season nor on uneven
grounds.

We have in the section on horticulture noticed the rules for watering plants
adapted to the seasons, and had reasons for guessing that the rules indicated
the conditions of Iife obtaining in Eastern India, In the present instance, also,
the specially noticeable feature is the importance given to the rainy season, and
this, again, probably points to the abundant rainfall in Eastern India.

The beneficial effects of exercise are thus described by Sukracharyya:
“ The appetite, strength, prowess, and health of the horse are promoted by well-
regulated movements,” *

‘The following are the rules for ‘breaking ' the horse:

(3) . A circular breaking or training ground® has to be prepared. The
circumference may be (i) 1,000 chdpas or dhanug (=4,000 cubits), (i) 500 chapas
or 2,000 cubits, (iii) 1,000 cubits, (iv) 400 cubits, or (v) z00 cubits,

* Sokra. IV, vii, 206-88. In dswavaidyaka a whole chapter has been devoied to the
treatment of seasons. ‘
* gokra 1, vii, 268, * Bukra IV, vii, 261-08.
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(2) The movement or speed of the horse should be daily increased by
exercises ! within the circular ring in such a way that itcan run 100 yojanas
(400 or about 700 miles) in a day. This speed has been taken to be the criterion
of the best horse in the calculation of prices ! also, As for the daily increase of
speed we have already noticed the theories of Sukra and Hayes,

(3) The ideal speed of horses is, again, indicated in the following rule,
which, however, does not tally with the above :

“The good horse * should go 100 dhanus or goo cubitsin 16 matras,”
Horses are inferior according as the speed is lower.” [As 1o matras=4
seconds, the rate given here would be about 64 miles an hour.]

() The Art of Training,

Feeding and grooming, the two parts of the work of tending horses, form
the duty of the syce or groom, Exercise and Breaking als> forin part of his
duty, But these aspects of horse-management may be conveniently left to the
trainer or sisksaka ; for he is responsible for the character, gait, paces, speed,
&c., of the animal, which depend, to a considerable extent, on exercise, breaking,
&c,

We have already noticed that “it i the good or bad qualfications of the
trainer that give the horse good or bad gait ; 7 and we have just seen that the
ideal speed which the horse should be expected to approximate is 64 miles an
hour or 700--800 miles a day. The trainer must therefore be well up in the
rules of horsemanship, which are given below :

(1) The good trainer is he who moves his legs below the knees, keeps
his body erect, is fixed in his seat, and holds the bridle uniformly.®

(2) The good trainer should strike the horse at the proper place by
whips mildly, and not too severely but with medium pressure.*

It is the proper use of the whip, in which, according to Sukrachrayya,
consists the secrect of good horsemanship or success in jockey’s art ;——

(1) Iu the first place, one should never ride a horse without a whip,® and
should overpower the ammal by whips when necessary.

(2) Ia the second place, he must not use it indiscriminately or very often,
or strike the horse at wroug places; for then he adds to the defects of the
animal, which last for ever,®

(3) The following are the rules for striking a horse :—(i) at the sides,” if
it ne]g'hs, or if it slips, (ii) at the ear, if it shies, (iii) at the neck, if it goes astray,
(iv) at the space between the arms, if angry, (v) at the belly, if absent-minded,

\ Bukra 1V, vii, 264-65. [A yojana=4, 5, 7, or 8 miles.]

* Sukra 1V, ii, 100. « Sukra 1V, vii, 246-7,
4 Sukra 1V, vii, 248. - - *Sukra 1V, vii, 258,
* Sukra I, vii, 244-45. * 8akra IV, vii, 268-67.

! Bukra IV, vii, 24850,
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Or ! (vi) at the breast, if it be terrified, (vii) at the neck, if it neig'bs,
(viii) at the posterior, if it slips, (ix) at the mouth, if going asiray, (x) at the
tail, if angry, and (xi) at the knees, if absent-minded.

The function of the traine1* would thus appear to consist of the following
classes of work :

(1) To promote the good disposition of the horse and maintain its proper
mettle by skilful management, as just described.

{2) To qualify horses as swift 1acers by proper exercise, &c., as described in
the previous sub-section.

(3) To train their gait, Z¢., teach them elegant paces according to the
rules of military life, sportsmanship, hunting or ordinary riding.

Some of these paces were enumerated in the section on the general
physiognomical and other features of horses ; e.g., like those of tigers,® peacocks,
ducks, &c. A few remarks about the gait and movements of horses have also
been made there,

According to Arthasdsira* ' horses weie trained not only for the ordinary
work ot thie state, but alsc fui the more difficult movements required in war,”
The paces and trots enumerated by Sukiacharyya differ, however, from those
given by Kautilya, both as to name and description.

According to Sukra authors, movements are of 11 kinds :*

(1) Chakrita—circular.
(2) Rechita—galloping.
(3) Valgita—prancing.
(4) Dhaurita—trotting,
(s) Apluta—jumping,
(6) Tura—speedy.
(7) Manda—slow or sluggish,
(8) Kutila—tortuous.
(9) Sarpana—serpentine,
(10) Parivariana—rolling, revolving.
(11) Askandita—galloping at full speed,
Of these, the following six® have been characterised by Sukracharyya
thus—
(1) Dhdrd—which seems to be equivalent to fura in the above list—is
known to be that pace which is very fast, in the midst of which a horse would

get puzzied if spurred with the heels.
(2) Askandita—that in which the horse contracts its forelegs and 'runs

with rapid leaps,

1 Bukra IV, vii, 252-54.

1 Bee also Sukra 11, 270-73.

% Bukra 1V, vii, 220-81.

* Law's Hindu Polity, pp. 42-44. See the technical terms used by Eautilya

* Bukra 11, 270-73.

* Bukra 1V, vi, 387-88.
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(3) Rechite—that with short leaps, but continuous,

(4) Pluta—that in which the horse leaps with all the four legs like the deer,

(5) Dhaurifaka—;apid movement with uncontracted legs very useful in
drawing carriages or chariots.

(6) Valgita—that in which the animal runs with contracted legs, neck
raised like that of the peacock, and half the body trembling.

(/) Stables and Trappings.

Sukraniti is silent about stables. We rcad only that horses are well-kept
in watered lands,! and that stables for horses should be built in the northern .
side® of the palace, Kautilya deals with the subject very elaborately and treats
of the ventilation, sanitation,® accommodation of the houses to be built for the
horses,

As for the trappings, we have noticed them in connexion with grooming.
One of the 64 Kalas 1s the preparation of saddles® for horses, elephants, bulls’

and camels,
The instrument by which the horse is to be controlled is the bridle or

reins, which has been elaborately described.?
For cleansing purposes an instrument with seven sharp teeth?® is used.

SECTION 14,
Elephants,

In modern India elephauts are used principally and solely as draught-
animals, The following extract from Lieut-Colonel G. H, Evans’ Elephanis
and their Diseases” would give an idea of the uses to which they are put:

“Elephants may conveniently be divided into two classes, namely,—
(a) timber-elephants, (&) baggage or travelling elephants,

Timber-elephants, again, may be divided into two classes, namely,
(i) trained tuskers, (ii) trained males and females.

Well-trained tuskers have at all times commanded a good price ; they are
much more useful, both in yards and forests, as with their tusks they can
‘oung’, e, butt and stack timber, carry butts and planks, assist in getting logs
over obstacles or in clearing blocks in'creeks. ® * ® Though tuskers are
largely employed in dragging operations, still most of such work is generally
performed by tuskless males and females. Most Burmese elephants are trained
to timber-work, and to some extent to carrying baggage.”

In ancient and mediaeval India, however, the elephant force constituted a
special and characteristic feature of the Animal-corps Alexander had to en= -
counter on the Hydaspis a Hindu army which was remarkably strong in ita
elephant-force. Megasthenes’ description of the capture of elephants is one of

1 Bukra 1V, vii, 389-50, * Sukra IV, iil, 104,
2 Bukra T, 4513, * Bukra 1V, vil, 841-44.
* Law's Hind, Pol., pp. 38-39. * Bukra IV, vii, 346,

* Pp. 7-8 (published by Superintendent, Government Printing, Eurma, 1910),
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the earliest pieces of literature on the subject,! *One of the four wellknown
divisions® of the old Hindu army was the elephant-force ¢ # * There has

been on record many a battle in early Indian history in which elephants
carried the day,” :

It is not strange, therefore, that the animal should have drawn towards it
the attention of Hindu poets, scholars, Ayurvedists, artists, politicians, &c,, from
the earliest times. We have already néticed the vast [literature on the life,
babits, medical treatment, &c., of elephants It may also be noted that the
elephant is very abundant in, and almost a characteristic fauna of, India, The
abundance of the animal and its nearly uniform * distribution * throughout the
land, account for the considerable uses made of 1t by kings in every part of
the country and the impression made upon the thought of the people every-
where, Besides their distrnibution in present times along the foot of the Himalayas
as far west as Dehra Dun, foiests between Ganga and Krisna, Western Ghats,
Mysore, and Ceylon, “there is evidence® that about three centuries ago
elephants wandered in the forests of Maiwa and Nimar, while they survived to a
later date in the Chanda district of the Central Provinces, At the comparatively
remote epoch, when the Deccan was a forest tract, they were probably also met
with there.”

The rearing up of a good breed of elephants was recognised as one of the
special cares of Chandragupta’s Government, * The killing of an elephant was
visited even with capital punishment”* Kautilya has treated the subject
elaborately in Arthasdstra,

But Sukracharyya has paid more attention to horses than to elephants
or the other animals in the army.

(@) Meltle and worth,

According to Hindu writers, the appreciation of elephants like that of
horses depends on the following considerations :—-(1) measurements of limbs,
(2) certain external characteristics and internal temperament, {3) marks or
omens, (4) places of origin. Sukracharyya has not touched the last two, and has
dealt with the first two items very summaily.

The general physiognomical and other features of elephants that are much
appreciated can be known from the following remarks:

(1) The best of all elephants® is one which has long cheeks, long eye-
brows and long forehead, has the swiftest speed, and has auspicious marks on
the body.

(2) Harmful elephants are those that have blue palates, blue tongues,
curved tusks or no tusks, who persist long in their angry moods, whose rut
gushes out without any systematic order, who shake their backs, who have
less than 18 miils, and whose tails touch and sweep the ground,® "

' Book I1I, Fragment XXX VI,

2 Law's Hind. Pol., p. 47.

¥ Hncyclopeedia Britannica, 11th Edition, Vol, 9, p. 260,

4 Law's Bind. Pol. * Sukra 1V, vii, 88-84&.  * Bukra IV, vii, 6407, .
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A modern writer! on'the subject enumerates the following points of a
good elephant which may be compargd with those given by the ancient Hindu
author : medium height, a good big barrel, skin soft and wrinkled (described
by Burmans as crocodile skin), the head massive, full cheeks, and a broad
forehead ; the ears large, eyes bright and kindiy and free from opacity or
excessive flow of tears; the trunk “of good length, broad at the root, and
blotched in front with pinkish colowred spots. The neck short, thick and full ;
chest broad, the back straight and broad, broad loins ; short forelegs, convex in
front (i, set up like a lion). The hind quarters full, sloping well down and
supported by thick short limbs, The pads of the feet bhard, nails smooth and
polished, action free, paces fast and easy ; the tail should be of gaod length,
free from hardness, and provided with a good tuft of bristles.”

The tests of Varahamihira of the 6th century A, D. are given in the fol-
lowing lines taken from the 67th chapter of Brihat Samhiti® called ‘character-
istics or features of elephants’:

(1) " Theelephant whose lips and mouth are red, whose eyes resemble
those of the .sparrow, whose tusks are shining, grow upwards and have sharp
ends, whose face is largg.and long, whose backbones are like bows, long and
invisible, whose masf/akas (round protuberances on the temples) are covered with
hair and resemble the turtle, whose ears, mouth corners, navel, forehead, and
genital organs are large, whose body resembfés the turtle, whose nails are 18
or a0, whose trunk has three lines and is round, whose tail is beautiful, and
whose juice (when in rut) is felt to be of good smell when the animal blows
through its trunk, will bring on wealth.

(3) The elephant whose tail is long, trunk red, roar like that of clouds,
and neck large, long and round, will brihg wealth to a king,

(3) Non-rutting elephants, those which possess extra or defective organs,
those which are lame or short, or whose tusks resemble the horns of the sheep,
whose testicles are visible, those which possess little or no trunk, whose mouth
corners are brown, blue, black, or of different colours, those which possess very
little hair about the face, those which have no tusks, those which have no
virility, female elephants possessing the features of a male elephant produce
misery.”

These and sundry topics of economic importance in connection with
elephants have been dealt at length in the 36th chapter of Book IV of Sivadatta’s
Palakdpya,

Hiodu tradition, as we have Just seen, attaches much importance to the
number of nails, The following remarks of Evans throw much light on this ques-
tion : “ Some animals have four nails on each foot ; this decreases their value,
as five nails on each foot raises the same ; four on each of the front feet and
five on the hind ones does not interfere with their value. Out of a total of

1 Bvans : Eleghants and their Diseases, pp. 3-10:
3 Iyer's Brihat Samhitd, Part IT pp, 98-80,
-1
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623 Indian, Burmese, agd Siamese ciéphqnts, only three possessed ‘twenty
na:ls'_J_ so0hdd eighteen 222 S 5, 104 sixteen :::,and 16 seventeen toes

=4
4—3 :
It would appear, therefore, that the wery fact of 18 and 20 nails being rare
has had something to do with the worth of animals ‘among the Hindus. We
incidentally notice here the minute observation of limbs and other features
of animals that was a characteristic of .Hindu intellect,

(&) Omens,

The auspicious marks have been referred to in Swukranifi, but have not
been described, The Brikal Samhitq has enumerated some of the omens con-
nected with elephants which may be interpreted to indicate prosperity or adver-
sity of the owners, A few remarks apply equally to horses and elephants.
Certain special points applying only to the latter, e.g., those connected with the
cutting, breaking, etc., of the tusks are being given below :*

“(1) If the cut be white, smooth, glossy and emitting good scent, there
will be prosperity. All that I now proceed to state abput the breaking of tusks
apglies also to the dropping down, becoming thin and loss of colour,

(2) ‘If the elephant be found to walk unsteadily, if its ears cease to move,
on a sudden, if the animal be of dejected appearances or if it be found to put
its trunk to the ground or to breathe softly ard long, if the eyes be full of tears,
if the animal be found to sleep always or to be restive or to refuse to eat pro-
perly, or to pass excrement or urine often, there will be misery.”

Burmese tradition on the subject has been recorded by Evans in Elephants
and their Diseases.® * The following peculiarities in some animals reduce their
value, as they are regarded with superstitious dread by the Burmese, Itis
thought that the ownership of such creatures may cost their masters loss of

“life or substance:

(1) A loose fuld of skin, descending from the throat down to the forelegs.”

(2) Moving head up and down and simultaneously from left to right.

(3) Swinging the trunk only to the left and right.

(4) Restlessness of the whole body somewhat after the fashion of bears,

(s) Holding the truuk up in the air and putting it into the mouth.”

" (¢) Breeds.

The Hastisdstras have handed down various systems of taxonomy,
both economic and more or less zoological. In Smukraniti we have only one
system of terminology and classification. " There are four classes! of ele-

phants in order of merit :
(1) Bhadra—(a) " that which has tusks coloured like honey (ie., not

' Elephants and their Dumsm p. 12,
s Tyer's Brihat Samhiti Part I1. pp. 212-18.
3 Pp. 11-13, * Sukra IV, vil, 8.
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pure white, but-yellowish, which is strong’ and well-formed,. is.roand - and fat
in body, has good face and excellent limbs ; ! (&) “the height® or statire is
seven cubits, length elght cubits, and girth or circumference of the belly ten
cubits,” ¢

(2) Mandra—(ay " that which has a fat belly,* lion-like eyes, thick skin,
thick throat and thick trunk, medium limbs, and along body;" (b, height?
six cubits, length eight ahd girth nine,

(3) Mriga==(a)* that which bas small or short throat,® tusks, ears and
trunk, big eyes, and very short lips and genital organ, and 15 dwarf;" (&)
height five cubits,® length seven cubits and girth eight cubits.

(4) Misra—(1)* that which has these’ characteristics in migture, =={,e.,
a non-descript, incapable of being specified as bhetonging to a particular type,
() no measurements given."

It would appear that the ‘artificial * classification given here is meant only
to indicate by technical terms the permutation and combination of external
characteristics previously mentioned,

Varahamihira also recognises these lour classes of elephants in Chapter
LXVII, but describes them in a slightly different® manner, The second class
is called by him manda and not mandra, and the last sankirge and not midsra.
The measurements given by him agree With those in Swulranifi except in the
following rule recorded by the latter : —* But it is mentioned'® by sages that
the lengths of the mandra and bhadra class would be equal.” The additional
information in Briha! Samhild is about colour of the animals : —

(1) The Bhadra is of green colour and is a rutting animal.

(2) The Mandra is of yellow colour,

(3) The Mriga is of black colour and i1s also a rutting animal.

(3) The Sankirpa is of mixed colour and a rutting animal,

About the height of elephants'! Evans makes the following remaiks : —

“ Extravagant estimates of the height of elephants havz from time to timer
been recorded ; their great bulk so far exceeds that of the ordinary animals we
are accustomed to see that the tendency is to overestimate their size, The old
method of measuring was also most wisleading : a rope was simply thrown over
the back, the ends brought to the ground on each side, and half the length
taken as the height. Much amusing information on this subject is contained in
Sanderson’s excellent work. Madras elephants, he tells us, were at one time

o ._.‘.:.. - r— e ——

- Bukra 1V, vii, 09-70.
] Sulrm 1V, vii. 79-80. [N.B.—In'elephant measurements, 8 yavas=1 angula. -
24 angulas=1 kara or cubit
In horse-meagpre, b yavas=1 angula,
Sukra IV, vii, 77-8, 85,]

* Sukea IV, vil, 71-72. * Snkea 1V, vii, B1-82
¢ Bpkra IV, vii, 81-82, ' Bukra IV, vii, 76
* Bokrs IV, vii, 78-74, * Bnkra IV, vil, 76,

*Boo the original Sanskrit Text [n the Bibliotheca Indica Series. edited !nv Eern
(Calcutta, 1865), pp-. 388-40
¥ Bokra IV, vii, 82 A1 Elephants and, their Diseqses, pp. ¢=b
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said to be from 17 to g0 ft, high, and ap animal of Dacca was said to be 14 ft.
Mr. Corse, a gentleman thoroughly conversant with elephants® * * was
rather surprised to find that according to his measurement the animnal
said to measure 14 ft, did not exceed 10 ft, in height (a very good height). We
may take it on the authority of Sanderson * * * that such a thing as an
elephanit measuring 10 ft, at the shoulder does not exist in India, nor may
1 add, in Burma, The largest male he ever met with measured ¢ ft. 10 in,
and the tallest female 8 ft, 5in * ¢ © Of 300 elephants measured in this
Province the average height was 7 ft. 10} in, ® * All these animals were
measured at the shoulder as is done with horses,”

It is evident from the above that the Indian method of measuring heights
is different from that of measuring animals at the shoulder. Therefore,
the extraordinary height attrituted to Indian elephants by people as well
as scholars of Hindusthan, is quite natural and perfectly explicable, and in fact
does very well tally with the statistics recorded in modern times, According
to the Hindu authorities the dhadra or the best class attains a height of
» cubits or 10} ft., and the m#»iga or ordinary class has a slature of § cubits
or 74 ft, and this, measured not by the new method, but the old Indian
method, If the heights of the old method be reduced to the new standard,
the Bhadra would be very much under 1o} ft. 7.e, about 8 or g ft.;and
the Mriga would be about 5 or 6 ft. We should therefore be inclined rather
to think that the Hindu writers have understated the highest stature attain-
able by elephants ; for, as we have just seen, the Dacca elephant measured
10 ft, and the average elephants measure generally 7 ft 1o} in,; e, the
ordinary animals are equal to the highest classes mentioned in the standard
Sanskrit works on elephants.

Abul Fazl records the Hindu tradition of the four classes of elephants
in the Ayeen Akbari,' —that Imperial Gazetteer of India in Moghul times:

“ The natives of Hindusthan hold this animal in such estimation that
they consider one of them as equivaleut to 500 horses, ®* * * The price
of an elephant is one hundred to a lac of rupees, Those of five thousand,
and of ten thousand rupees price, are not uncommon, * * *

There are four kinds of elephants, Behder (Bhadra) is that which has
well-proportioned limbs, an erect head, bgoad bieast, large eyes, and a long
tail, with two excrescences in the forehead resembling large pearls, These
excrescences are called in the Hindovee language Guj Manik, and many
properties are ascribed to them. Another kind called Mund (Mandra) has
a black skin, and yellow eyes; is bold and. ungovernable, That called
Murg (Mriga) has a whiter skin, with moles, and its eyes are of a mixture
of red, yellow, black and white. That called Mirk (Misra) has a small head,
and is easily brought under command: lts colour is a mixture of white
and black, resempling smoke, And from mixtures of the above kinds are
formed others of different names and properties,”

1 Part I pp. 148-147 ( Translatfon published in 1788),
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It should be remarked that Kautilya's Arzkasdsira does not enumerate
these four classes ; his silence may probably be taken to mean the absence of the
idea in the 4th centurv B,C, But the Yubhti-kalpaiaru, also, a work later than
Brihat Samhitd, which treats of elephants, horses, cattle, &c., and mentions the
cight classes of elephants called Diggaja, ¢.8., Airdvata,' Pundarika, &c., with
their characieristics as well as the four classes, e.g., Brahmana, Ksatriya, &c.,
does not record-the four-fold distinction noted.in Sukraniti and Brihat Sambita.
So the mere silence of Kautilya is no evidence against the absence of the
tradition in his times,

‘The number four_ seems to have been a favourite with Hindu authors in
thinking of classes, For corresponding to the four castes in social life we have
four classes of elephants and also four classes of wood. Thus ! according to the
Briksa Ayurveda* or the Science of Plant-Life (Botany) four different kinds of
wood are to be distinguished : the first or the Brahmana comprises wood that is
light and soft and can be easily joined to any other kind of wood ; the second
or the Ksalriya class of wood is light and haid, but cannot be joined on to
other classes; the wood that is soft and heavy belongs to the third or Vaisya
class ; while the fourth or the Sudra class of wood is characterised by both
hardness and heaviness.”

The classification of breeds according to the places of origin has not
been mentioned in Swukraniti, but recorded by Kautilya: ' The souices of
supply of elephants® were the fullowing piaces: (1) Kalinga, (2) Anga,
(3) Karusa (eastern portion of the district of Shahabad in Behar) supplying
elephants of the best quality ;

(4) Prachya (east), (s) Dasarna (modern Mandasore), (6) Aparanta (wes-
tern countries, vie,, Konkan and Malabar), supplying elephants of medium
quality ; ) .

(7) Surastra (Guzrat) and (8) Panchajana (in Northern India), supplying.
elephants of inferior quality."

The following extract from the Ayeen Akbari would also furnish informa-
tion regarding some aspects of the Economic or Commercial Geography of
Medieval India: * Elephants are taken in the following places In Agra,in
the wilds of Begavan, and Nerwar, as far as Berar, In the Subah of Allahabad ;
near Ruttenpoor ; Sirgetchch; the Subab of Malwa; Hattendeyah; Achowd:
Chundary ; Suntwass ; Bijegurh ; Roysan ; Hosengabad ; Gurh ; Haryegurh ; in
the Subah of Behar on the Borders of Rohtas ; at Jharkhend ; and in the Subahs
of Bengal and Orissa, particularly at Satgong, there are great numbers. The
best elephants are those of Tipperah.” -

! Two of these eight names have been referred to in Sukra II, 250-68

% History of -Indian Bhipping (Longmsns, Green & Co,), 1012 ky Prof. Radhakomud
Mookeril, p. 20.
* Law’s Hindu Pol. pp. B0-51,
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‘The money-value of elephants, accordmg to the statistics supplied by the
Sukra authors, i8 indicated below :

(1) Good elephant' (or horse) custs 2,000, 3,000, or 4,000 rupees,

(2) The elephant® that is unrivalled in strength, height, fight and madu
(rut) is priced at 20c0 sighas [Niska is the value, of gold weighing 4 mdads;
and in estimating the value of elephants, 5 rafis=1 mdsi] or Rs 6,666.

We have already noticed the remarks of Abul Fazl about the high prices
of these animals, Evans' remarks on Prices aie given below: *“Prices vary
according to age, good points, temper, training, and length, thickness, and
sweep of the ivory, * ® * A [ull-grown well-trained tuske: will command as
much as Rs. 7,000 and a well-trained female as much as Rs. 5,000 Elephants
that are trained to baggage work or slightly to timber may cost Rs, 4,000."
These are known to be high prices,

(d) Training and Management,

Information in Sukianiti regarding the rations, grooming, exercise,
training. medical treatment, stabling. &c., of elephauts is very scanty, almost
nothing, Someof these items have been but casually noticed, as we have
seen previously, Thus we read: (1) One should bring friends and foes to
submission by appropriate methods as snakes, elephants and lions are tamed.®
(2) The elephant, the horse, the bull, the child, the wife and the parrot get the
qualities of their teachers through association,*

The art of training has been mentioned among the subjects that should be
studied by the man who is to be in charge of elephants,” We have also read
“previously of professions connected with the capture of the animals. There
are two kalds®*—one relates to the driving or guiding, and the other to the
teaching or training.

The Arthasdsira’ gives more detdils, About capture of the animals
we are told that the captors, taking with them five or seven female elephants
roamed about in the summer—the season for the capture of elephants—in the
forest, and traced the whereabouts of herds of elephants by fulllowing the
course of their dung and urine, and by observing their footmarks, the spots
where they reposed, the banks of rivers, lakes, &c., they damaged.

Kautilya divides elephants into four classes according to their training:

(1) Damya—those that are being trained,

(2) Upavahya—those trained for r iding, &c,, in times of peace,

(3) Sdnnahya—trained for war,

(4) Fyala—refractory and difficult to be broken, because of obstinacy,
perversity, bad temper, &c.

! Sukra 1V, ii, 188, * Sukra 111, 582-3,
* BukralV, ii, 208-8. * Sukras 11, 266-9.
' Sukra IV, i, 48-49, . *Sukrg IV, iii, 160,

" Law's Hi'l'l_‘d. Pol. p. 51-7,
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There were several clearly marked out stages in the process of taming.
For war purposes the elephants were taught seveu-kinds of movements ; for
riding they were taught eight movements. The movements for military purposes
are I—

(1) Upasthdna—rising, bending, jumping over fences &c.

(2) Samvertana—turning.

(3) Samydna—moving forward straight or transverse or making ser-
pentine movement,

(4) Vadhavadha—killing and trampling down.

(s) Ndgarayana—assailing forts and cities.

(6) Hastiyuddha—fighting with other elephants,

(7) Sdngrdmika—other cognate movements relating to war,

The elephant is governed by the hoock! which has two teeth, one for
movement forward, and the other for movement backward,

About stables Sukracharyya says nothing, We are only told that ele-
phants are well-kept in forests.* The sixth chapter of the 4th Book of Pdlakdpya
describes in prose the nature of the soil, the direction, the size, shape, doors,
&c of the stables suitable for elephants: and the sth chapter of the second
Book advises great precaution in allowing visitors into the hastisélds for fear
they might cause damages to the animals by administering poisons, &c. The
effects of poisons on various substances, animals, milk, fire, &c,, are treated
here quite elaborately. In connexion with the housing arrangements should
be noted also the religious ceremonies for the propitiation of the gods described
in the last two chapters of the Book IV,

Kautilya's treatment of stables® in the Arthasastra is full enough, ' There
were two sets of stables, onein the fort, and the nther sutside ; in the former
were kept those animals that had already been trained for war aud riding,
and in the latter those that were being tiained, together with the refractory
animals,

An elephant stable was twice as high as the length of an elephant, and
its width was half its height; it was made to face either the north or east, had
separate apartments for female elephants, had a spacious corridor, &c,”

SECTION 15,
Bulls and Camels in Sulranils,

The celebrated Sanskrit manuscript, called Yulti-kalpataru, has séveral
sections devoted to animal-life, Three of these relate to Bulls and Cows,
their character, merits and defects, There -are two methods of classification
adopled in this treatise with regdrd to Bulls: (1) into Brahmanas, Ksatriyas,
Varsyas and Sudras, and (2) inte-Satwika, Ra_]asska aud Tamasika,

Information supphcd by Sukia authors is very meagre We read—

(1) Bulls get the qualities gftheir trainer thmugh association,*

' Sukrs 1V, vii, 33940, s L3 Lawn Hindu Pol. p, b1,
* Sukra IV, vii, 349-50. « *“Bukra 111, 582-8.
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(2) The price of a bull! with good horns, fair colour, sufficient strength,
which can carry burdens and can walk fast, and which has the height of eight
talas is Rs. 480,

(3) The bull is controlled by the string which passes through the nose.

(4) Bulls are well-kept in watered lands,®

Regarding camels we are told—

(1) ~The high price of camels is known to be that of the buffale,* 7e,
Rs, 56 or Rs. 64.

(z) The good camel® is one which can go 3o yojanas (120 or 210, Or 240
miles in one day, Its price is 100 silver palas or Rs. 8co

(3) The cam'e!{like the bull, is governed by the strings.®

(4) Camels, like elephants, are well-kept in forests,’

The following are the remarks of Abul Fazl about camels ;

“From the encouragement given hy His Majesty, there are now bred in
Hindusthan camels that excel those of Turan and Iran.

“A number of these animals are selected, and always kept ready to fight
for diversion, The head Khaseh camel, named Shak Pussend (the king's choice),
and who is a native of Hindusthan, has for the space of 12 years conquered
all antagonists. A

“Camels are bred in the following places : Ajmer;e, Judhpéor, Nagore,
Beyganur, Jalmeer, Hetinda and Tahresir ; and in the Subah of Gujrat, near the
province of Kutch are great numbers and very fine, But in Sind are the
greatest abundance. The swiftest camels are those of Ajmere, the best for
burden are bred in Tatah™ b ” s Camels do not live
above 24 years.”

The Ayeen Akbari gives details about the daily rations of camels according
to age, their furniture, methods of training and anointing them, the adminis-
trative staff in connexion with this branch of Imperial live-stock, and prices, etc,

The Hindus had been for ages skilled in the training and management of
camels, And it appears that the camel-post was one of the Moghul institutions
for the conveyance and transmission of news : “Reybary is the name given to
a tribe of Hindus, who are skilled in the management of camels, They teach the
Hindu Look (species of camel) to travel at a great rate, Although for the
speedy conveyance of intelligences postmen are stationed at every five cose
(10 miles) from one extremity of the empire to the other, yet a great number of
these camel riders are continually in waiting at the palace to carry order,”

About Bulls the Ayeen Akbari gives the following ipformation :
“ Throughout Hindusthan the ox is esteemed lucky and held in great venera.
tion. Every part of the empire produces good oxen, but those of Gujrat are

! Bukea 1V, ii, 194-105. * Sukra 1V, ii, 198.
* Sokra 1V, vii, 3¢5. - * Sukrs IV, ii, 201-2.
* Sakra IV, vii, 840-50, * Sukra IV, vii, 345, -

! Sakea 1V, vil, 340-50.
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eésteemed the best. These will travel 36 miles in the course of 24 hours, and
they are swifter than the generality of horses.” Sometimes a pair of them are
sold for 100 mohurs, but they are very commonly of 10 and 20 mohurs. There
are also abundance of fine oxen in Bengal and the Deccan, that will kneel dowa
to be loaded, Many cows at Delhi give daily 20 quarts of milk each, and are
sold for more than 1o rupees. His Majesty. has a pair of bullocks which cost
soo rupees, In the neighbourhood of Tibet and Kashmeer, are the Katars,
which are of a very extraordinary appearance, This animal lives geldom above
25 years.
SECTION 16,

The Anatomy of the Vertebrates.
(2) Hindu Literature on Human Anatomy,

Like mineralogy, Botany, and Zoology, the Anatomy of the Hindus lies
scattered through all branches of Hindu lterature, Vedic, Pauranic, Tantric,
Medicihal, Astronomical, and Sociologleal,

" The Hindus have described five hundred muscles,—four hundred in the
extremities, sixty-six in the trunk, and thirty-four in the region above the clavicle,
They knew of the ligaments, sutures, various vessels and nerves, lymphatics
and nerve plexuses, seven layers of skin, Manasadbara or Fascia, Medhadhara
or Adipose tissue, Raktadhara or Vascular tissue cf blood vessels, Pittadhara or
Mucous membgane of the digestive canal, Slesmadhara or Synovial membranes,
ete. Theré are allusions to Vapa (pericardium), Hridaya (heart), Fusfusa (lungs)
Yakrit (liver). Pliha (spleen), Vrikka (kidneys), Mastiskam (brain), Adhipati
(medulla),! etc.

Any tubular structure is cal[ed by them a nddi or vessel. But they dise
tinguish three sorts of mddis: (1) Dhamani (artery) carrying wind, (2) Sira
(vein) carrying blood, (3) Srota (canal), including the large and small intestines,
ducts of the various glands, lacteal vessels, etc. '

1. The Nervous System of the Tantras,

The contributions of the Hindus to anatomy are recorded in many non- °
medical works,—e.g., the Tantras—the last phase of Yoga philospphy in India—
the' records of Hindu culture in medizmval times, It is only very recently that
. the Tantras have begun to be edited and translated.® But in 1885 one of these
documents of Hindu allegorical literature and mystical lore, vis., the Shiva
Samhutd, was translated into Eng’llsh by Rai Bahadur Srischandra Basu, =

In his Prize Essay on the Hindu System of Medicine published in the
Guy's Hospital Gazetle of London (188g). Major B. D. Basu, L M.S, referred to
the anatemy of the Tantras in the following wordg: “ When these Tantras

! The Ayurvedic 8ystem of Medleine by Dr. Sumant B. Mehta of Baroda (Navsari, Bom-
bay, 1813), and Dr, Gananath Sen's Medical Sclence in Anclent India (Sihitys Sabhg, Qal-.
catta, 1908).

* Sea the Pantrik Texts Beries, edited by Avalon, and Makdniryd1a Tantra tranalsted
previously by Manmathanath Datta, recently revisod by Avalon (Luzae & Co, London,
1918)

M
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will be studied by oriental scholars, as closely as they have explored othet
branches of Sanskrit learning, the anatomical knowledge of the ancient Hindus
shall be better known to the world ; "' for, according to him, “ better anatomy is
given in the Tantras.than in the medical works of the Hindus.”

From Shiva Samhilta now republished in the “Sacred Books of the
Hindus Series,” we learn that the Hindus were acquainted with the spinal-cord
and the brain. They knew that the central nervous system is composed of grey
and white matters, They discovered the central canal of the spinal cord, and
traced its connexion, through the fourth and third ventricles, with the lateral
ventricles of the brain, They cal] it Brulmarandhra, or the dwelling-bouse
of the human soul. - The same Tantric werk gives a description of the several
ganglia and plexuses of the nervous system, The brain is said to be composed
of Chandrakald, or convolutions resembling half-moons,

The nervous system of man is in fact more accurately described in the
mystical” Tantras than in purely medical -treatises, In a paper on the
Anatomy of the Tantras, originally published in. the “ Theosophist” of
March 1888, and reprinted in the Intioduction to Shiva Sambita in the Sacred
Books of the Hindus Series, Major Basu has tried to uaravel the mystery of the
Yogis and Tantrists regarding the nerves and nerye-centres, and identify the
Nédis, Chakras, and Padmas, The following is a reproduction from that paper.

The language of the Tantras being too allegorical and too mystical to be
understood by the uninitiated, it is very difficult to identify the Nadis, the
Chakras, and the Padmas described in them,

However, some of the spots are easily identifiable from their simple and
lucid description, Thus it is apparent that the “nectar-rayed moon™ (vide
Shiva Samlita, Ch, 11, verse 6) is the underpart of the brain ; that “ Sugumna "
is the spinal ¢ord ;#1da” and *Pingala " are the left and right sympathetic
cords respectively.?

! The Uttar Git4 has thus described the relations of these stractures (Ch, 11, verses

14 apd 16) :—
" “The bony coluamn that extends (from the coccyx) to the pociput is called the
Brahmedanda (i.e, the vertebral column), Within this ie the thin cord Bagum-
ué, 'hloh is algo called Brahman#di by the wise. This Snsomné is midwsy betwesn the
ﬂl snd Plngn‘ln B

" Ahother Tantriec work named, Bat-Chakra NirQpanaw, has thus described the position
of these three Nidis : —

“ Qutaide the spinal canel, on the left is the Id4 aud om the right is the Pingsld,
while within the canal and midway betwaen the above two Nadis is the Bugumnd, whose
structare is like a rope.”

Pref. Cowell identifies Bugumnd with the coronal artery (vide his translation of
Malteyi-oplaishad, p. 270, footnote. Puoblished by the Asiatio Society of Bengal.) While
Pandit Rama Prasad Kasyapa, M, A,, identifies Bagumna with traches, and Idd and Pingald
with left and right bronchi (Occult bei , the Bcience of Breath, Published at Labore,
1884). ’ .

_ Butlb isclear from the above desoription that these three famous Nidis ave the
spinal cord and the two sympathecto cords,
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We shall try now to identify some of the nervous structures deseribed in
the Tantras :—

“ Chitra,”—From the description of this Nadl in the Tantras (Shiva Salp-
bita, Ch, 11, verses 18-1g), it may be identified with the grey mattér of the.
spinalcord, For “in it is the subtlest” ofall hollows called ¥ Brahmiarandhra,”
which is nothing else save the central canal of the spinal cord—a structuré
whose functions rermmain as yet to be discovered by the physiologists, The
Taantrists appear to have traced its connection with the lateral ventricles of the
brain, It has been considered by them to be the seat of the human soul,
Even in these days, when itis no exaggeration to say that the Hindus have
quite forgotten the scientific truths discovered by their ancestors, they point to
the hollow space in the crown of the head (knowa as the aaterior fontanalle) of
the new-born child as the Brahmarandhra,

Every tyro in anatomy knows that this space contains the fateral \rentriclel
of the brain,!

The “Sacred Triveni_ " (Slnva“Samh:ta Ch, V, p. 52) is the spotin the
medulla oblongata where the sympathetac cords join together or whence they
take their origin, (V:de Ashby’s Notes on Pnysiologv,—Article Medulla
Oblongata), The mystic Mount Kallasa (Shiva Samhita, Ch. V, p, 154) is cer-
tainly the brain.

' Prof. Sir Monier Williams has @efined Brahmarandhra to be ‘‘a suture or apertare
in the crown of the head and through which the soul is said to escape on death.” (Sanse
krit-English Dictionary.) Now the learned professor's definition explains nothing. Had
he consulted the Tantras and known the space called the Brahmarandhra by the modern
Hindus, we doubt not his conclasion would have been the same as ours (i.e., he would
have identified the Brahmarandhra with the centr#l camal). :

2. A Hindu renegade thus delivered his verdict on the anatomy of the Tantras, &o.

“ It would indeed excite the surprise of our readers ta hear thut {he .Hindus, who
would not even tonch a dead body, mnch less dissect it, should possess any anatomical
knowledge atalh... vesssvesennsss 14 i8 the Tantras that farnish us with some extra-
ordinary pieces of I.nlormntlon. eoncermng the humag body............ Butofall the Hinda
Bistras extant, the Tantras lie in the greatest obscurity... ---------------------------------....Tha
Tantric theory on ., which the well-known Yoga called “Shat-chakra-bheda" is founded,
supposes the existernds efaix main internal organs, called Chakras or Padmas, al] bearing
a special resemblance td that famous flower, the lotus. These are placed one abgve the
other, and connected by three imaginary chaing, the emblems of the.Ganges, the Yamung
and the Baraswati...

“BSuch {s the ohsl‘.mmy with which the Hindus adhero to these eemou
notions, that even when we show them by actual dissection the non-at!,lt’euss of .the
imaginary Chakras in the human body, they will n:he; hnva recourse t0 excuses revolt-
ing to vommon sense, than acknowledge the evidence of thele own eyes, They say with
a shamelessness unparalleled, that these Padmas exist as long asa wuah lives, but dis-
sppear the moment he dies,"—Physical Errors of Hinduism, Calcutta Review, Vol. XI,
pp. 486-440.

A DNaniel has come to Jadgment. Did the Hindu renegade teke the trouble to com-
pare the Chakras with the Plexuses of modern Anatomy? Had he done =0, he would not
have talked such nonsenss. His paper contains two diagrams, one of the al Chakras and
the other of the different viscers as represented by the modern Tértrists,
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Padmas and Chakras. —Great difficulty arises in identifying these Padmas
and Chakras, What are these structures one is tempted to ask ? Are they real,
or do they only existin the imagination of the Tantrista? Though we are
unable to sa:isfacforily identify them, we nevertheless believe that the Tan-
trists obtafmed their knowledge about them by dissection. These terms have
been indefinitely used to designate two different nervous structures, vsz. :—
nervous plexuses and ganglia, But it may be questioned, how are we autho-
rized to identify the Tantric Padmas and Chakras with either the ganglia or
plexuses of the modern anatomists ? Our reasons for daing so are the following :

i1st.—The position of some of these Padmas and Chakras corresponds
with that of the plexus or ganglion of the modern anatomists.

and.—These Chakras are said to be composed of petals designated by
certain letters, which clearly point to either the nerves that go to form a
ganglion or plexus, or the nerves distributed from such ganglion or plexus.

ard.—Certain forces are said to be concentrated in these Chakras, thus
identifying thiem with the plexuses ot ganglia which the modern physiologists
have proved to be * scpaiate and independent nervous centres,”!

This Nadi Susumna has six Padmas (Shiva Samhita, Ch, II, v, 27, p. 12),
evidently sigmfying the six nervous plexuses forined by the spinal cord,

The description of the thousand-petalled lotus (Shiva Sambita, p. 51)

shows it to be the medulla oblongata,

) We proceed next to the identification of the famous six Chakras of the
Tantras :— ‘

i. Mulddhdra Chakra (Shiva Samhita, p. 44) is the sacral plexus,

il. Swadhisthdna Chakra (Shiva Samhita, p. 46), There can hardly be
two opinions as to its being the prostatic plexus of the modern anatomists,

il Manipur Chakra {Slmra Samh:ta, p. 47) appears to be the epigastric
plexus.

iv. Anahat Chakra (Shiva Samhita, p. 47) is the cardiac plexus.

v, Visudha Chakra (Shiv Samhita, p.. 48) is either the laryngeal or
pharyngeal plexus,

Vi. Ajnd Chakra (Shiva Samhita, p. 47) is the cavernous plexus.

We have very briefly hastened over the six Tantric Chakras, We see

that these Chakras are the vital and important sympa!l:euc plexuses, nnd preside
over all the functions of organic life,

There tan be little doubt that by'the *“con templation " on these Chakras,
one obtains psychic powers,

“ Contemplation " leads to control over the functions of these Chakras or
plexuses. “ The intimate connection between the sympathetic nerves and the

1 Gmy's Anatomy, 10th Edition,
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great viscera renders it highly probable that the sympathetic system has
mainly to do with the organic functions, * * * The sympathetic is the
system of organic life,” When one gets control over the sympathetic nervous
system, one is the master of one’s body, one can die at will, The heart beats at
his will. The lungs, the intestines, nay, all the different viscera ‘of the body,

carry on their allotted duties at the commanrd of such a Yogi. Verily, verily,
that is the stage of Samadhi,

The learned translator has treated only of the five externalities of ¥oga.
in his elaborate introduetion, He has not dwelt on the Dhyana, Dharand and
Samadhi, As “Pratyahara is not a distinct method in itself, but is a result
of Pranpayama,” so Samadhi s the stage brought about by the processes of
Dhyana and Dharapnd, As ‘‘by Pratyahara, the subjective world overcomes
the objective,” so by Samadhi, the spiritual nature of man stands predominant
over the gross physical one, Pratyahéra must be clearly distinguished from
Samadhi. No more serious mistakes, we think, can be committed than con-
sidering the hybernation of the reptiles and other animals as ilustrating the
Samadhi stage of the Yogis, The hybernation corresponds with the Pratya-
hara, and not the Samadhi stage of Yoga. The learned transhtor has happily
compared the Piatyahara stage with the stage of insensibility produced by the
administration of ansstheties, e.g.,, chloroform (Introduction to the Shiva
Sambita, Ch, X, pp. lvii, ef seq). * But it is a well-known fact that the inhalation
of chloroform has little perceptible effect upon the sympathetic nerves. The
spiritual conciousness of man is inteusified enly when the functions of the
organic life are brought under his control, and when he can modify and regulate
the functions of the different viscera, We repeat that that is the stage of
Samadhi,

It behoves all students of Yoga and occultism then to gain a clear know-
]edgegof these six Chakras, from the contemplation of which he can aspire to
attain to the stage of Samadhi;

Major Basu concludes thus :

“ This is an humble attempt on our part to identify these Chakras, and how
far we have succeeded in our task, it remaims for those who are abler, and more
learned than ourselves to decide, It is passing strange indeed, that the three
famous Nadis of the Tantras, vis,, Susumma, lda, and Pingald, which, there
cannot be the slightest doubt, form the spinal cord, right and left sympathetic
cords respectively, have not as yet been identified by any Orientalist. But we
believe that as a Tantric work has been rendered into English, greater attention
will be bestowed by Oriental scholars in illumining the dark recesses: of the
Tantric literature, and it is to be expected that within a not very distant date
the Chakras, Vayus, &c,, of the Tantras will be more correctly identified,”

2, Osteology.

The Hindu system of osteology, so far, as human anatumfll tancerned,
which has been thoroughly investigated by Dr. Heernle in his learned * Studies
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in the Medicine’ of Ancient India ' can be known from the following works * :—.
A.— The System of Atreya-Charaka :—

1, Charaka Sawyhita —Sartrasthana, VII adhyaya.

2, The Glosses of Chakrapanidatta,

3. Bheda Samhita—Sarirasthana, VII adhyaya.

4. The Non-medical version of Yajnavalkya® (I1I, 84-g0). (ath cent. A.D,)

5. The Commentary of Apararkaon , (India Office MSS.)in 1150 A.D,
6, TheCommentary of Vijnaneswaraon ,, ( " ,» )in 1100 AD,
7. The Commentary of Sulapapi on w ” ..p» J)inthe rsthcent
8, The Commentary of Mitramisraon ,, ( " , )inthe iytheent,

9. The Non-medical version in the Institutes of Vispu® (aoc-g00 A.D,)

10, Vaijayanti, or the Commentary of Nanda Pandita on Institutes of Visnu,
in 162z A,D,

11. The Non-medical version in the Puranas®—(i) Agnipurapa (369th chapter),
and (ii) Vispudharmottarapuraya (Part of Garudapurana) which has
been quoted by Ballala Sen in Danasdgara (11co A D,)

12, The Non-medical version in the ‘ Anatomy '—the anonymous work called
Sariram (Tubingen University Mss.)
B,—The System of Susruta :—

1. Susruta Samhitd—Sartrasthanam.
2. Sarira Padmint (Mss, in the possession of Dr. Cordiar),
3. Commentary on Sartra Padmint by Vaidyanatba.
4. Bhavaprakasa (Jivananda's edition of 1875, pp, 40-41).
C.—The System of Vagbhata | :—
1. Astnga Sangraha (Bombay, Vol. 1, p, 244, 1l, 3-13,)
D, —Miscellaneous Texts :—
1, Susruta and Vagbhata on muscles—
(6) Susruta Samhita—Sarirasthana, Ch. V, cl. 33.
(6) Dallava’s commentary extracied from Jivnanda’s edition, p. 578,
() Vagbhata I, (Bombay) Vol. 1, p. 225, Il 20~21,
2. Susruta on Dissection.
3. Susruta on Homology in Sarirasthana, Ch. Vi, cl, 29,
4. Susruta and Vagbhata on the Eye-ball—
(@) Uttaratantra, Ch, 1, verses 166, 174.
(8) Astanga Sangraha—Sarirasthana, Ch, V, Vol, I, p. 233,1, 10.
s. Bhoja on walajs or reed-like bones, as reported by Dallana (Jiv., p. 576)
and Gayadasa,

1 Published by the Clarendon Press, Oxford, 1807.

* Bee pp, 186-242,

* «The Law-Book of Ydjnavalkya is the original source of the non-medical version,
* trom 'which it passed lato the Institutes of Vignu and into the two Purinas.” Hoernle, p. 44,
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6. Dallana on the aggregate ten (Jiv., p, 576)
7. Susruta“knd Vagbhata on the number of kurcha.
Susruta and Vagbhata on the number of ankles,

. Susruta on the position of cluster and cluster-head,
to. Dallana, Gangadhara and Nanda Pandita on the collar-bone,
tt.  Susruta and Vagbhata ou the position of scapula and clavicle,
12, Susruta on the number of scapula and clavicle,
13. Susruta on Amsakuta.
L4, W » Amsapitta,
15. Rajanighantu and Amarakosa on Bhaga.
16. Susruta and Vagbhata on Jatru and Griva,
17. Susruta, Vagbhata amd Madhava on the Valmika disease.
18, Susruta on Urdhwajatru and Jltrurdhw@_.

E.—The System of the Vedas :—
t. The Satapatha Brahmanpa! on the Total Number of Bones and Bones in
the Head and Trunk (X, 5, 4, 123; XII, 2, 4, 9-14).
3, The Batapatha Brabmana on Costal Cartilages (VILI, 6, 2, 7, 10).
3. The Atharva Veda on the Sekleton (X, 2, verses 1-8),

The *wonderful structure of man * is thus described in the Atharva Veda®
(X,2):

“1, By whom were brought the two heels of a man? by whom was his
flesh put together? by whom his two, ankie jrimts ? by whom his. cynning
fingers? by whom his apertures ? by whom his two schlakhas in the midst ?
who put together his footing (pratistkd) ?

“3. From what, now, did they make a man’s two-ankle‘pmts (gulpha)
below, his two kaee-joints ahove ? separating his two back-thighs (fanghd),
where, forsooth, did they set them in ? the two joints of his knees—who indeed
understands that ? -

3, Thereis joined, four fold, with closed ends, above the two koees,
the pliant trunk; what the hips are, the thighs,~who indeed produced that,
by which the body became very firm ?

“4. How many gods (and) which were they, Who gathered the breast,
the neck-bones of man? how many disposed the two teats? ‘who the tweo
collar-bones ? how many gathered the sh,ulder-bones ? how many the ribs ?

“5. Who brought together his two arms, sayiﬁg “he must perform
heroism " 2 what god then set on his two shoulders upon the body ?

“6. Who bored out the seven apertures in his bead ? these ears, the
nostrils, the eyes, the mouth? in the might of whose conquest in many places

quadrupeds (and) bipeds go their way,

! Hoernle's Indian Med., pp. 105-6.
* Boe the translation notes in the Harvard Orlental m?&ﬁw.m%
Dr. mmmumn,p.uo-uocwmm-nwz this,
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7. Since in his jaws he put his ample tongue, then attached to it great
voice ; he rolls greatly on among existences, clothing himself in"the waters:
who indeed understands that ? !
“8. Which was that god who (produced) his brain, his forehead, his hind
head, who first his skull, who having gathered a gathéring in man's jaws,
ascended to heaven? '

Its composition is traditionally ascribed to Risi Narayana, author of the
famous hymn on the sacrifice of man (called Purusa-sukta), perhaps also
a medical man responsible for certain formulee, eg, the recipe for thé
preparation of a medicated oil in Bower MSS. Part 111,

3. Vardhamihira.

Tothe above survey of Hindu anatomical literature we should also add the
non-medical treatment of the human body in LXVIII chapter of Varahamihira’s
Brihat Samhitd, This chapter on the physical features of man called
Purusalaksanam® begins thus: “ A learned person shall examine a man's
(1) Ksetra (body), (z) Mrija (complexion), (3) Swara (voice), (4) Sara (strength),
(5) Samhati (joints), (6) Sucha {gloss), (7) Varpa (colour), (8) Anuka (shape of the
face), (9) Unmana (height), (10) Mana (weight), (11) Prakriti (disposition), (12)
Gati (gait) and then predict his fortune.” We meet in this chapter with such
terms of human anatomy as nails, heels, sinews, ankle, shanks, thighs, knees,
loins, abdomen, sides, belly, navel, skin, nipple, bosom, collar-bones, neck,
arm-pit, shoulders, arms, §ngers, wrists, palm, thumb, fore-finger, chin, lips,
tongue, face, ears, cheek, nose, eyes, brows, temples, head,

ArpeNDix C,
a. Dr. Seal on Hindu Physiology and Biology.
Por Beal's notes on Hindu 1deas ahout Nervous Bystem of Tantras, Vital Force,
Heredity, &c,, see Appendices.
(8) The Scientific Value of Hindu Analomsy.

éyi comparison of the Vedic osteological system with those of Atrcya-
Charaka and Susruta, Dr. Hoernle proves :—

(1) The “system-of the Atharva-Veda more nearly approaches the system
of Atreya-Charaka than that of Susruta ;" and belongs to the “ semi-mythical
period of the history of Indian medicine.” (circa 1000 B.C,)

(2) In the time of Yajnavalkya, the traditional author of Safapatha
Brdhmana, who'is said to have flourished at the court of Janaka, king of Videba,
contemporary of King Ajatasatru and Buddha, e, about 500 B.C,, “both the
medical schools of Atreya and Susruta were in existence;” and “ he possessed
some knowledge of their respective theories on the skeleton,

* The remsining verses of the hymn refer to the ‘numerous thiogs dear snd not
dear,’ ruin, pleasure, &c,, and altogether give a complete picture ol social, political snd
moral sspects of human exigtenga,

2 Sanskrid Text in the Bibilotheog Indica (Caloutta, Lass),
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As for Vagbhata's osteological system, Heernle proves that the principle on
which his list of bones is constructed is '‘ to take the list of Susruta as itg
bagis and add toit such items of the list of Charaka as do not occur in it,"
and that it is really a * combination of the two,”

The scientific value of Hindu anatomy would, therefore, depead on that
of the osteological systems of the two principal schools of medicine,” * Ac-
cording to modern anatomy,! there are about 200 bones in the aduit human
skeleton. The early Indian anatomists, on the other hand, count either
360 (Atreya) or zoo (Susruta) bones, This large excess is principally due to
the fact that (besides including the teeth, nails and cartilages) they counted
prominent parts of bones, such as are known as ‘ processes’ or ‘ protuber-
ances,’ as if they were separate bones.” As for the difference in the systems
of Charaka and Susruta, Dr, Hcernle remarks :* * The statement of Dr, Wise
(Hindu System of Medicine, p. 5z) that the * difference [between Susruta’s
total 300 and Charaka's total 360]is owing to their counting the cartilages
with the bones' is hardly correct, Both writers include cartilages in their
counts, though in different ways, The difference in their totals is mainly due
to Charaka'’s counting the 32 sockets of the teeth as separate bones, and his
including the zo nails, neither of which are admitted in the count of Susruta.”

In the third section of his work, that on the anatomical identifications,
Heernle's verdict on the Hindu systems of osteology is given, He says:
“ The views of the early Indian anatomists are surprisingly accurate, This
is due to the fact that they were accustomed to the practice of preparing
the dead human body for actual examination, and that, therefore, their views
were the direct result of an experimental knowledge of the skeleton. Itis
true that the compendium of Charaka contains no reference whatever to the
practice of human dissection ; and it must, therefore, remain doubtful whether,
and to what extent, that practice was observed in the school of Atreya, But
there can be no doubt as to the practice being known and observed in the
school of Susruta, for his compendium contains a passage * which gives
detailed instructions regarding the procedune to be adopted in preparing
a dead body for anatomical examination.”

The following remarks from his Preface may also be quoted : “ Probably
it will come as a surprise to mauy, as it did to myself, to discover the amount
of anatomical knowledge which is disclosed in the works of the earliest
medical writers of India. Its extent and accuracy are surprising, when we
allow for their early age—probably the sixth century before Christ—and
their peculiar methods of definition. ® ® ¢ No satisfactory knowledge of
human anatomy can be attained without recourse to human dissection. » »
it is worthy of note, however, that in the writings of neither of these two
oldest Indian medical writers is there any indication of the practice of aﬂiﬁll"

I Hoernle, p. 116. The explanation for counting in this manner has also been given,
* P81,

s memm at the end of t.heﬁrt-l: chapter olﬁarmmmﬂmh,
po. 116117,
8
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dissection, The only mention of an animal subject is in connexion with tr_aip-
ing in Eurgery. Thus ‘ puncturing’ is to be practised by the medical pupﬂ.' on
the veins of dead animals and on the stalks of water-lily, similarly, ' extricat.
ing," on the pulps of various kinds of fruits and * on the teeth of dead animals,’

(¢) Propagation of Anatomical Knowledge in Hindu India.

In ancient and medieeval India the knowledge of anatomy, whether ele-
mentary or advanced, was extensively diffused. There are reasons to believe
that it was almost universal and not confined only within the circle of students
and young men, called Brahmacharis, who received lessons in oneor other of
the various types of educational institutions. It was scattered broadcast through
conventions, traditional usages, canons or rules of art and industry, social
and religious practices, Tantric rites, and numerous popular ceremonies
among the millions whose vocation in life was no nobler than what in terms
of modern socio-ecomomic science may be grouped under (@) mechanical
or automatic manual work, (#) responsible or intelligent manual work or
even (c) mechanical or automatic brain-work.

The reasons are not far to seek. It is superfluous to remark that it
is the numerous schools of Hindu medicine that have preserved and more
or less developed the medical knowledge and literature of India through the
ages. In every part of the country these have been the direct fountain
heads of anatomical research and investigation, aud have propagated through
their professoriat and alumni, whose number has ever been considerable,
the knowledge of the parts of the human (as well as animal?) body among the
lay non-medical community at large. The importance attached by ancient
Hindu thinkers to anatomical knowledge is to be gathered, however, from
the provision they made for its inclusion in the curriculum of studies even
for those scholars who would not specialise in Ayurveda. We are thus led to
surmise that they wanted to make it an integral part of the liberal education
of non-medical Brahmacharis also, and to form an estimate of the pedagogic
theory that underlay their educational movements,

‘There is no doubt that, under the regulations of the Hindu Universities
of ancient and medizeval India, a course of anatomy had to be offered by students
of law (and social science), Theology as well as of Astronomy (and Astrology).
The incorporation of anatomical chapters in some of the traditional text-books
on Smriti Sastras, Dharma Sutras, Puranas, Jyotisa, &c., and the commentaries
on them by successive schools of scholars who were generally non-medical men,
undoubtedly point to the facts—

(1) that even those who would not study Ayurveda did not go without
a few lessons in anatomy (something like the* short-tgrm courses’ in modern
western Universities),

(2) that even non-medical men had sufficient knowledge of the subject to
write commentaries on the medical topics in the treatises on Law, Sociology,
Religion, &c,
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(3) that the avatomical chapters of non-medical Sdstras corresponding to
the anatomical primers and handbooks of modern times, had an important
position in the literature of Hindusthan ; and, as integral parts of social and
religious works, which may be looked upon as more or less the Encyclopadia
Indicas, found a placein every man's library,

We have already noticed in connexion with the survey of Hindu anatomy,
what Heerale! calls the “ Non-medical version” of Atreya-Charaka's System
of Osteology. This non-medical version is found (a) in two religious text-books,
vis., (1) Visnudharmotlarapurdna and (2) Agnipurdpa, and (b) in two legal
text-books, (1) Ydjnavalkya Dharma Sdstra and (2) Vignu Smriti, There are
certain particulars with regard to the incorporation of anatomical chapters in
these works which point to the recognition of their importance to non-medical
students by those responsible for it,

In the Iustitules of Vignu “the passage is in no way required by the
context ? ® incorporated into the text from some other work.” Heernle be-
lieves “the passage was inserted into the [usfitutes by some one who was
familiar with the Mitaksara® commentary on the Law-Book.” The prose
statement in Fignu is only a paraphrase and “otiose amplification” of the
metrical section in Ydjnavalkya. Again, a comparison of the 369th chapter,
called Sarfrdvayavah, or arts of the Human Body, in the dgnipurdna with the
chapter on Anatomy in the Vignudharmottarapurana shows that about two-
thirds of its contents are “literally plagiarised from it.” ‘ The Law-Book
of Yajnavalkya is the original source of the Non-medical version, from which
it passed into the Ims/itules of Vignnu and into the two Purapas.”

Without entering into a discussion of the differences in the anatomical
knowledge displayed in these non-medical treatises, it would be sufficient for
our purposes to remark that the tendency of incorporating medical chapters
with non-medical works,

(1) began as early’as at least the 4th century A.D.), when Yajnavalkya,
author of the celebrated Smriti, is supposed to have flourished;

(2) that it has been kept up by latter-day professors of Theology and
Sociology, £.g., (1) in the Visnudharmottara (at least as early as troo A,D.), (ii} in
Vispu Smriti (at any rate before 1622> A.D,) and (iii) in the Agnipurapa (at
the latest 1650 A. D.) ;*

! Pp. 40-46.

! “ Whoever drow up the list as we find it In the Instilutes, did so on the basis of
vijninegwara's interpretation; and accolMingly the introduction of that list in the Inatitutes
cannot be placed earlier than the date of Vijndneswars, that is after 1160 A.D, Seeing
that the Institutes of Visnu appears to be often quoted in the Mitdkgars, it does not
seem impossible thatthe appearanceof thelist in the Institutes is due to Vijnfpnoeswasa
himselt, ¥ Hoarnle, pp. 58-80 '

3 These dates refer to the introduction or inlerpolation of the anatamical chapters
in the works, not to the general body of the works themselves, '
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and (3) that it has been preserved by the efforts of successive schools of
lay commentators to explain the medical ideas, according to the culture of the
ages in which they lived, ¢.g., (i) Vijnaneswara (Mitdksarg, c. 1100 A.D.), (i}
Apararka, who though a near contemporary of Vijnaneswara (1150), holds an
independent view in the interpretation of Yajnavalkya, (iii) Sulapapi (t5th cent.)
and (iv) Mitra Misra (17th century), both following the lead of Vijnaneswara,

The same conclusion is arrived at by the fact that a small manuscript,
called Sarira,! or anatomy, has been discovered in the collection preserved in
the Tubingen University Library, Its age and author are unknown, Its
versified contents are compiled from many different sources, some of which are
quoted by name, ¢g., Charaka, Yogamuktdvali, Kauldvali, &c. Iis statement
on the Skeleton is taken from the Law-Book of Yajnavalkya, though the source
is not named. But an important error of Yajnavalkya * was detected and
corrected by the unknown author of the Analomy.”

_ The extract from the Brikat Samhitd quoted previously also peints to
the intimate association of anatomy with general Hindu literature and its place
in the scheme of education in /yolisa (which is not equivalent to what in modern
times is called Astronomy, but includes Astrology, Mathematics and many other
topics of a social and economic nature). From the very definition of the scope
and proviuce of Jyotisa and of its three branches—Hord, Tantra and Anga-
vinischaya—as well as the description of the Jyotisaka,® or the man versed in
Sambhita, Astronomy, and Horoscopy, it would be clear that atleast such know-
ledge of anatomy, physiology, and embryology, as furnishes a working idea of
the parts of the body, the nativity, external features of man and animals, is an
essential item in the equipment of the students of this science,

From considerations like these relating to the scope of Hindu literature
on non-medical subjects we are reasonably led to believe that in ancient
and medieval lndia no Hindu Brahmachari was left without the knowledge
of a little anatomy; and that the references to limbs or features of human
or animal life that we meet with in poetical works, Silpasastras, Tantras,
sacrificial and religious catechisms, or allegorical, moral and didaclic treati-
ses are not due to commonplace observations that may be expected of the
man in the street, but presuppose, in the absence of evidences to the con-
trary, the education received by the poets, priests, moralists, story-tellers,
scientists and scholars, in their Brakmacharya Asram,

It is this universality of the anatomical instruction imparted by the gurus
or professors to their pupils whlch explains the popularisation of knowledge
about parts of the body among the com#lunity, and its influence on the arts
and industries designed to imitate or reproduce human beings or animals, It
is this, again, which has left its mark on the Theory and Philosophy of
Hindu Art including Architecture, Sculpture and Painting. The ‘masters’ are
very strict in their injunctions that the sculptors and painters should follow with

1 Foerale, pp. 61-822-67,
* See the first two chapters of Brihat Bumhiw.
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religious and mathematical accuracy, the anatomical measurements laid down
by them regarding the construction of images of gods aud their v@hamnas or con-
veyances or symbols,

These canons of Hindu art prove (1) a thorough knowledge of anatomy on
the part of the promulgator and (2) their desire to perpetuate and propagate,
through more or less durable embodiments, the national ideals of beauty in art
as consisting in the closest conformity of artists with the specimens of sym-
metry and order exhibited by Nature in her great museum of the living
universe. Once presented in art, the canons became conventional and have
been traditionally followed by sculptors, painters, artists and craftsmen, even
by those among them who had not received theoretical or demonstrational
lessons in anatomy at schools, from books or from professors. And, besides
satisfying the spiritual sense of generations of devoted spectators, both educated
aud illiterate, these images and works of plastic and other arts have served for
them the double parpose of anatomical models as well as object-lessons in
@sthetic perfection ;—being at once the national schools of religious, secular and
artistic education and culture, .

(d) Human Anatomy in Sukraniti,

The Sukra authors must hiave had adequate knowledge of human and
animal anatomy, as is evident from their care in noting, according to the
injunctions of specialists in art-literature, the features of the body in the
section on images of gods, and also the external characteristics of animals
in the treatment of the economic topics connected with them. The names
of the partsof the human body, and their measurements according as the
images are to be 7, 8, g, 1o or 1z #dlas (feet) high, will be described in the
chapter on the Data of ancient Indian art. Hete we shall mention the anatomi-
cal features described by Sukracharyya in the section on the animal-force
of the Hindu state,

(¢) External Anatomyof Horses, Elephanis, &e.

It isonly the horse that has been fully described in Sukrasniti. The
Sukra authors have given the measurements of the limbs of horses, most
probably, as it would appear, to help sculptors in their art. For say they:
“If an image' is to be made, the appropriate pattern or model should always
be placed in front, No image can be made without a model. So the artist
shouid frame the limbs after meditating on the horse, and finding out the
measurements and attributes of horses in the manner indicated above,” The
place of animal-anatomy in Hindu art is quite clear from this extract. But
Sukracharyya intends these measurements to be remembered also by non=~
artists, i.¢,, lay men, whether merchants er rulers or warriors in their sales
and purchases of horses.

The general remarks on the quality of horses as known from the
proportion between the parts of their body ate given in IV, vii, 8_1-95_

1 Bukra lvl vii, 146-47,
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" We have to remiember two things about horse-measurements \—

(1) 5 yavas=1 angula,
{2) ‘The limbs of horses are to have a fixed proportion to the face,
The quality of horses is indicated thus :—

The best horse has a face of 24 angulas.

Becond class ,, W ’
Third class ,, o i | .,
Inferior or ordinary ,, 23
Ordinary horse-measurements are given below:—
Height or stature ... ... B faces,
Length ... " w4,
Girth ... .- ... 848 angulas,

The following are the measurements of the 28 angula-type of Horses :—

(i) Heights.'

1. Heel or hoof (!iapha) .. 3 angulas.
2. Aunkle-joint or fetlock (Manivandha) ... 4 "
8. Foreleg or shenks (Janghd) ... . 30,
4, Knee (Jdnu) - B,
b. Fore-thigh or eibow (Uru) ... . 140
6. Thigh to neck .. 88
7. Hind thighs (Ure).. e B 5
8. Hind legs (Jaugha) o ML m
9. Neck? . 18,
(1) Lenmgths,®
1. Neck (Qrivé) ... 80 angulas,
2, Body (from end of neck to orgsn} w80 %
8. From organ to end of vertebral column... 18
4. Tail (Puchchhudanda) - 14 "
b. Genital organ . vos W 14 "
8. Testicles . I {
7. ERar i w B8, 40rb angulas
8. Mane or hair of neck* «. 1 cubit.
9. Hairof tail* ... ... 1} or 2 oubits,
10. Eye"' .. .. Sor 4 angules.
(s1d)  Circumferences,"

1. Heel or hoof w15 aogulas.
2. Ankle-joint S o w T8 »
8. Foreleg or shanks w B e
4. Fore-thigh o o P | R
5. Hind thigh . 88
6. Hock of the ankle-joint S w“ B,
7. Hind leg s w o,

1 Bokra 1V, vii, 96-101, * Sokrs IV, vil, 108-108.

* Bukra IV, vii, 104, ‘' * Sukra IV, vil, 118-132.

! Bokrs IV, vii, 160-115.
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8, Forepart of neok® .- 32,
9. End of neck 2 .- 8,
10, Perehead * w 3,
11. Faoe at the nose below the eye * [ |

(iv) Distances, breadth, width or space.

1, Between two thighs at the back we 1 angula.
2. The neck on which hair grows w 1B 4

3. Ear .. e asi . Bor4 angulas

4. Breast ... i vaw e 19 i

6. Eye - 20rd3},

8. Between two thighs . B "

7. v » eyes . B "

8, " w ears o w B i

9. - eye and ear - we B "
10, i two heels .8, 7, &e. ,,
11. i two pupils of eyes... e B -
12. o » eye-brows e B W
13, @ eye and nose e 9 -
14. 3 two nostrils w8 "
15. ” arms at breast T ! i
18. Lower lip T ¢ #
17. Upper lip s .
18. Between back and breast ... w« 1} cubits,

About Elephants the following measurements are given ia 1V, vii, 77-84,
[N. B,—8 yavas =1 angula
24 angulas=1 cubit.]

Bhadra. Mandra. Mriga.
Height ... 7 cubits. 6 cubits. & cubits,
Length ... 8 8 T »
Girtk .. 10 9 ., 8

About Bulls Sukra authors record the following measurements in IV,
vii, 299-302 :(— '

Girth " = {4 times face,
Height+hump =8 ,,
I‘angt‘h _— si ”

The best animal has 7 /4/as or feet in height,
The good height of camels is known to be g fd/as or feet,®

(f) Dentition and Age of Animals.
The following table gives the duration of.the periods of youth,® manhood
and old age, as applied to the five principal vertebrates :—
Maximom age. Youth.  Middle age,

Man we 100 years. 20 years. 60 years.
Elephant w 100, 20 8
Hor#te w“w Mo, 5, 9
Ball e 35 ., 5, 8
Camel o %, [ T %,

129 4 Gokes 1V, vii, 124-128, * Sukra IV, vii, 364-5, * Bukra IV, vil, 308-818,



