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CHAPTER - 111

Origin and Development of Plant Science

Utpattim prakrtibhedamakrtim bhumibhedatah |
Vrksanaifica cikitsitam yathaha Caturdpana
Vrksivallayastathd gulmi bibidha trnajatayah |
Rmpugpapbaléﬂté bai ousadhyo jagnire tviha |

Paragara.

Section — I: Early Phase

Vegetation came under the influence of man during the post
glacial climatic optimum when the Neolittic man commenced
agriculture. The successive shifts in the plam populations in response to
climatic changes gradually resulted in the present pattern of plant fife'.
The vegetation of a country depends on, and to a large extent is
determined by, its geographical and climaltic features and India stands in

e 2
very favourable position with respect to both of these conditions'.

‘Tt is a region, indeed full of contrasts in physical features and
| chmatt, >3

Some archac,ologlsts behwe that wood was simultaneously used
aiong w1th stone by the people for hunting purpose during the Old Stone
Age, but actual evidence of the use of wood is known only from the late
Palaeolithic Age4. At this time men of the Clactonian culture in England
used yew wood for spear. About the same time an entire spear of yew-
wood, as Hawkes and Wooley have discussed was found in Germany

inside the skeleton of an elephams.

But India can not claim the use of wood to such an carly date. The
oldest record of use of wood in India is from the sites of the Indus Valley

Civilization. In the description of the dwelling houses in the Indus
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Valley, the scholars suggest that the doors were possibly made of wood.
The roofs are also described as flat and made of wood. The earliest
specitic record of use of wood comes from Harappa proper and from the
sites of Guijrat. In the former, two types of woods were found to have
‘been used for a coffin, namely of deodar and rose wood, and other wood
remains found were used for a wooden mortar. The examination of these
woods .by Chowdhury and (Ghosh makes it clear that choice of these
woods for specific purposes shows not only knowledge of where the
trees grew but also of the characteristic qualities of the woods used”. So
we have strong evidence to believe that “Harappan culture was based on
years of experience on the use of this botanical product’. Other plant
remains from Hastinapur have also been examined by Chowdhury. These
werc used as firewoods . The potteries and the bricks were burnt on a
large scale. The bricks were exceptionally well baked. Mackay s
observation on this is very clear. He says that well bumnt bricks of
Mphenjodaro are of excellent quality and practically indestructible and
can be used over and over again. So the huge amount of woods which

were to be fired can easily be imagined.

The representation of ships portrayed on the seals unearthed at
Mohenjodaro has already been taken into account to make il clear that
the vessels intended for riverine as well as for sea-irade were made of
reeds or such other vegetal materials’. These remains indicate that the
Hdrappans were certainly well aware of qualmes of different timbers and

recds

The growing acquaintance of plant life is reflected in the Vedic
literature of the Aryan people (Table I). This is not certain when the
Aryans first entered into India, but their occupation of the country must
have taken place at least as early as 1400 B.C. and a spirit of enquiry
spontaneously grew among them as to the effect of natural vegetation
growing near their dwelling places from the very beginning of their
settlement in this new country. To the community of the Aryans, the
study of plants and plant life of this country became a self imposed task
as they were stranger in this terra incognita. Agricultural pursuits made a

long advance in the Vedic period. The use of heavier ploughs, production
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Table [: Plant species as referred in Rgveda (¢.1500 B.C.) (Common
names and botanical names as could be identified)

Herbs, shrubs and trees Food grain (Jrasses
Pippala or advattha (Ficus Yava (ka) (Hordeum vulgare) Sara / Saira (Saccharum sp.)
refigiosa} Kusara (Saccharum officinarum)
Pama / palasa / Kiméuka (Butca Darbha (Desmostachys bipinnata)
frondosa) Mufija (Saccharum munja)
Khadira (Accacia catechu) Virana { Vetiveria zizanoides)
$infapa {Dafbergia sissoa) Durva grass (Cynodon dactylon)
$Salmali (Bombax malabaricum) Ulapa (Imperata arundinacea), a
Simbalam spreading soft grass
Urvaruka {Cocumis melo) Sipala/ Sarvata (BI 'vxa ceylanicd}
ASvavati (an unidentificd plant) $3da, agrass
Somavati {a medicinal plant} Pakaduirva, an edible millet
Crjayanii {(a medicinal plant) Kiyambu, a tender grass
Udofasa (a medicinal plant) Kasa { Sacchiarum spomtareuni),
Vyaikasa (a water plant) addressed as medicinal plan|
Visanakd ( Gymnema syivestre) Balbaja (Elensine indica/E.
Vibhitaka (Terrninafia belerica) coracana). used for making basket
Svadhiti (a big trec with hacd and other wicker receptacle.
wond)

Puskara (Nymphaea stallaia), a
blue lotus

Pundarika {Nelumbo nucifera),
iotus

Pramanda, a sweet scenled plant
Nayagrodha (Iicas bengalensis)
Soma (Asolepias acida)
Madhuga, honey plant
Karkandhu (Zizyphas
nummulania)y, jujube tree
Kakambira

Bhanga (Cannabis sativa), nsed

as an epilhet to soma

of different types of agricultural crops, meteorological observation,
‘knowledge of plant diseases, all indicate a considerable development in
this branch of knowledge. An Rgvedic hymm10 says:

‘Sweet be the plants for us, the heavens, the waters, and full of
sweets for us be air’s mid region. May the Field’s Lord for us be full of
sweetness, and may we follow after him Llninjured’(f‘? V., IV. 57.3). Still,
the plant science in true sense was in a rudimentary stage and took time

to emerge as a distinctive branch of knowledge. A hymn in the Rgveda
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expresses the long association of tree and wood with this universe from
: . 11
the day of its creation by the supreme power .

“What was the tree, what wood in sooth produced it, from which
they fashioned out the earth and heaven?’ (RV., XXXXI.4).

A glimpse of development of a kind of observation of the plant
world is visible in the bulk of Vedic literature but the main difficulty lies
in the scattered nature of the materials bearing on plants as on several
other maiters of scientific interest in these texts. Plant Science as a
systematized branch of study was yet to flourish but a fair idea may be
made of thc morphology and internal structure of plants from the
materials contained in Vedic literature. Sooth to say, a spirit of enquiry is
traceable in the verses of the Atharvaveda but most of these verses are
composed in laudable words for the medicinal properties of the plants
and herbs. The different herbs and plants are named, classified and
praised only for there medicinal values. In Rgveda we get the hymn
which in the worlds of G.P. Majumdar is ‘the first medical uttcrance of
man’'". A few verses of the Ausadhi Sukta of the 10" méi{rg(alali; may be
quoted below to get at the nature of observation of the Kgvedic people on
different plants and herbs dcemed beneficial to the man and animal
world.

“Ye, mothers, have a hundred homes. yea, and a thousand are
your growths. Do ye who have a thousand powers free this may patient
from disease’ (RV., X.97.2. p. 610).

“Be glad and joyful in the plants, both blossoming and bearing
{ruit, plants that will lead us to success like mares who conquer in the
race.” (RV., X.97.3. p.610).

“The healing virtues of the plants stream forth like cattle from the
stall, plants that shall win me store of wealth, and save thy vital breath, O
man’ (RV.X.97.8.p. 611).

‘Let fruitful plants, and fruitless, those that blossom, and the
blossomless, urged onward by Brhaspati, release us from our pain and
grief,” RV, X.97.15.p.611).
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That, plants and herbs were used for medical treatment equally for
man and animal is clearly reflected in one of these verses — ~Unharmed

be he who digs you up, unharmed the man for whom 1 dig:
*And let no malady attack biped or quadruped of ours’
(RV., X.97.20.p. 611)

The plants are of different types: Some arc of the spreading
variety, some bushy, some jointed, some rich in shoots; all types of trees
with spreading branches or bushy or the one-spathed, the herbs are
regarded as source of life to man'".

“The spreading, the bushy, the one — spathed. the extending herbs
do 1 address; those rich in shoots, jointed (kandin), that have spreading
branches; I call for thee the plants that belong to ail the gods, formidable,
giving life to men. (AV.. VIIL 7.4. p. 499).

_ The scholars are yet to agree to decide on the point of time when
exactly, scientific attitude and rational thinking developed and lcd to the
cmergence of plant science as a distinct branch of study, yet by arranging
scattered materials in a systematic method, we can get a fair idea of the
Vedic Indians’ knowledge regarding the morphology and internal
structure of plants and their physiology. Different sections of a plant

have got a beautiful literary expression in the following verse:

“Rich in sweets the roots. rich in sweets the tip of them, rich in
sweets was middle of the plants, rich in sweets the leaf, rich in sweels the
flower of them; partaking of sweet, a drink of nectar (amyta) let them
milk out ghee, food, with milk.(go)_as chiefl (purogava) (AV., VIIlL. 7.12.
p. 500). It will be a {utile endeavour to search for any detailed knowledge
of the internal structure of plants but some gross anatomy of the plant
body is indicated in the Rgveda as well as in the Atharvaveda.

A faint glimpse of scientific idea of fight between the herbal
antidote and the germ within the body of diseased may be grasped in a
verse of the Atharvaveda. This hymn, sooth to say, may help us to
understand that the poets of the Atharvaveda are not often carried away

. e . . . 15
by exira doses of idealistic imagination .
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Yaksma being trembled at the sight of the medicinal herb is nicely
described in the following hymn:

‘As at the roaring of a lion do they quake; as at fire do they
treamble at [the herbs when] brought; let the Yaksma of kine, of men, go
driven by the plants beyond navigable streams’. (AV., VIIL.7.15. p. 500).
Thus a deeper insight into the hymns of the Vedas sometimes suggest a
formative stage of empirical science or a knowledge system widely
based on observations of the tribal or common people of the vedic

. . . . i . 16
period. Dr. Majumdar has designated it as "truism,’

In the hymn of the Rgveda, we have already noticed, the poet
speaks of 107 applications of plants to make people free from discases
but there 1s hardly any reference to the use of knowledge of herbs and
plants for the develcepmcnt of agricultural production. Refcrence to
'dpphcauon of knowledge of plant science to agriculture is equally absent
in the Atharvaveda. In the Atharvaveda different herbs and plants are
highly praised for their usefulness in treatment of disease. Here in this
context, a few hymns may be guoted to make it evident that the Vedic
people were 1nquisitive enough and many of their inferences were the
outcome of their systematic observation and study of nature and its
relation to animal world including the human community.

The laudabie hymns expressed the high efficacy of the plants and
herbs in combating against varicus physical diseases like leprosy, urinary
problem, fever, eye disease, physical injury and other common problems
of health. But it is to be noted here that the selection of herbs or plants
was based on some sort of empirical study. The relevant verses are
quoted below. These verses are related to the medicinal application for
curing a man who is suffering from Yaksma (A V., VIIL7.2. p.498):

“The boar knows the plant; the mongoose knows the remedial
(herb) what ones the serpents, the Gandharvas know, those [ call to aid
for him’ (AV.,VIIL7.23.p.501). ‘What (herbs) of the Arigirases the
eagles (Know), what heavenly ones the Raghats know and what all the
winged ones, what herbs the wild beasts know — those 1 call to aid for
him’ (AV., VIIL.7.24.p.501).
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“The next verse is related to the observation on the food habit of

cattle .

‘Of how many herbs the inviolable kine partake, of how many the
- goats and sheep, let so many herbs, being brought, extend protection (o
thee’ (A V., VIIL.7.25.p.501)."

“In how mény (herbs) human physicians (bhisaj) know a remedy,
so many all-remedial, do [ bring unto thee’ (A V., VIIL 7. 26. p. 501).

‘The hymns if analyzed sequentially, it appears that the edibility of
herbs and plants were ascertained initially by the partaking of the same
by the animal world. The 'p'ecjplle as keen observer of nature and of
animal' bgﬁhﬁviour, could utilize_ this knowledge bank accrued through
long span of time.

It is well known that snakes constitute a food of mongoose. When
a mongoose attempts to catch a snake the latter takes defence by attempts
to bite the mongoose. A combat continues over a long time. Naturally
there may be a chance of mongoose being bitten by the serpent. It is
generally believed that the mongoosc knows the herb that acts as antidote

of snake venom.

The mention_ of _mongoo'se in the hymn (A V., VIII. 7. 23) retlects
the inherent inquisitiveness of the earlier people and their urge for
acquiring knowledge even {rom the animals. The references to birds,
swans, wild "bé;asts, kine, gdats and sheep in the hymns again conform (o
the same pSyéhe of the people in the remote past for groping after the

remedials of diseases of the living world around.

Régéfding the Serpents and the Gandharvas, some information
may be added here (A V., VIII. 7.23).

Serpents: By Serpents, probably the Naga tribe is indicated. In Adiparva
of the Mahabharata, the buming of Khandava forest is depicted”. This 1s
a clear picture of clearing the forests for acclamation of land. The Nagas,
Yaksas, Raksas, the Danavas and all kinds of beasts and birds were all
burnt with fire. The horrifying sight of the burning of Khandava forest
indicates the inimical attitude of Krsna and Arjuna the reprsentative of
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Brahmanic tradition towards the forest dwellers, the tribals, the so-called
uncivilized people of ancient India. When the forest was set on fire,
Krsnaand Partha patrolled the perimeter of the forest which was
extended about hundred yojanas and they kept strict vigil so that no
creature could escape. This included the Serpents or the Nagas probably
the appellation for food-gathering tribes which venerated snakes.

Gandharvas: Gandharvas are identified as professional singers ol
heaven. In the Mahdbharata, Pafica Pandavas are addressed as
Gandharva husbands. The Gandharva girls were trained to the art of
singing and dancing like the Naik girls of Kumaun or Kanchanis of the
late Mughal court . These fair-complexioned hill-tribes had a religion of
their own.. A band. of Gandharvas migrated to the southern side of the
Himalaya sometimes aftcr the Indo Aryans had settled in the Punjab and
a portion of the Gangetic Delta.

On the basis of the Puranic evidences Pargiter likes to suggest that
both Pururavd and Urvasi belonged to the Gandharva race; the rivers
Mandakini and Alaka, the forests Chaitraratha and Nandana, the
mountain (Gandhamadana, all belonged to the Gandharva region, the so
called Iabritabarsha, the integral part of the primitive abode of the
Aryanszo_ e .

If the identification of the Serpents and the Gandharvas of the
hymn (AV.,VIIL7.23) is historically true, then it will not be out of
context to comment that the vedic thinkers were well-aware of the fact
that the forest living people and the people of mountain region knew
‘much about the edibility and medicinal properties of different plants and
herbs which grew in their surroundings. A kind of recognition of their
knowledge is explicitly expressed in the verse. We have a reference to a
Kirata girl (Kairatika) who digs for a herbal remedy on the ridges of the
mountains’ / The verse is —

Kairatik kumarika saka khanati bhesajam
hiranyayibhir abhribhir girinam upa sanusu

The Aryans were ruthless in destroying the indigenous tribal

people for the cause of extension of their settlements. Simultancously,
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they had a realization for imbibing knowledge {rom their rival camp.
Here lies the conflict of history.

Angirasas; The next hymn where Ardgirasas are mentioned bears
importance alike. It is traditionally known that the Braftmapa families
claimed their descent from eight mythical rsis. Among the eight, the
Bhargavas, Vasisthas and probably Argirasas appear to have been the
carlierst Brahmana families™. A yasya is the first Argiras, mentioned in
traditional history. The Amrgirasas are found in connection with the
Vaisala kings as their hereditary priest523.

The Angirasa-priests, whose functions must have centred round
thie fire cult, whose existence was essentially bound up with Agni are
naturally thought of as bormn of Ag;7124. There is hardly any controversy
ameng the scholars regarding the brahmanical ancestry of the Angirasas.
The most important epiphany of Brahmana is found in his Prajapati
aspectzs. He is styled as Prz?fﬁpati. then in the Rgvedathe epithet is
applied to Savitr, Soma, Agni and Indra. In the epic-puranic period 1t
indicated both Siva and Vispu and still later the term meant the ten

primeval progenitors created by Brahmana, one of whom was Argiras.

Thus the hymns which make simultaneous mention of people with
erudite scholarship like that of Arngirasas and the people like Serpents
and Gandharvas with knowledge direct from nature, bear deeper
historical connotation. It may be held that though systematic and
scientific experimental process of study did not exist, yet the ancient
thinker could realize the necessity of gathering knowledge in all possible
ways for the betterment of their condition. They explored all the corners.
The study of the intellectuals i.e. the brahmanas, the empirical
knowledge of the forest or mountain people, the observation of the habits
and behaviour of the animal both pet and wild, all were concurrent in the
development of a kind of natural science in that remote past. A human
physician could acquire perfect knowledge on plants and herbs but that
was not an easy task.

There is no denying of the fact that mysticism and speculation

were functional in the matter of disease and its freatment. Often trace of
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rational thinking in overshadowed by muystic practices and beliefs in
super-natural powers. The plants and herbs applied to the diseased did
not .aIWays”bring expééted result. It is to be remembered that it was a
period of initiation of the process. Rudimentary knowledge, whatever
minimal its efficacy was in curing the diseased, was the outcome of a
long and incessant quiries and observation of our ancestors. It is
generally held, that Yéyﬁavalkya is the author of the éataparha Brahmana
and this text abounds lot of information regarding the formative period of
the 'hi's_t'_ory of A; yw"ifcdazs.

Studies and researches on plants and herbs exploring their
different aspects of medicinal properties were continued in the later
Vedic period. By the time of the éatapatba Brahmana, the horizon of
knowledge in this area was expanded to a considerable extent (Table II)
and the text reveals that near about 39 widely known medicinal plants
are used to treat 30 diseases.”’. Many of the discases as identified by
Prof. Gupta still are familiar to the modern people and regarded as
serious ailments.

Different types of cereals such as rice, barley, wheat arc
mentioned in the text. §a£apatha also gives information on some low-
valued cereals like Syamaka, nivara, govedhuka, namba, upvaka ete.”. A
number of fruits are known from this text; they are kuvala, karkandhu
and badara and identified as three different types of berries . Amra i.e.
mango, udumbara and pippala all are familiar to the modemn peopte and
théy have got menﬁon in the §atapatba Bréhmapezm. The people in the
pé_riod _wére_ aware of the efficacy of the plants like apamarga,
asmagandha, udumbara, khadira, p;'fmpaqai, bilva, varana, vibhitaka,
Udumbara has been described as food and sap. Different uses of
udumbara, asvattha and nyagrodha trees have been mentioned in the
§atapatha Brébmap'a.' One point in this context is to be noticed that the
plants like arka, kirsamarya, krmuka ctc. find mention in the Satapatha
Brahmana but nothing is said about their therapeutic value which can be
traced in the medical texis of the later period. Thus it appears that there
was a continued quest for new and newer information, the endeavour

steadily developed and culminated info an integrated knowledge system.
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Table II : Plant species as referred .§atapatha Brafimana (c. 6" Century

‘B.C.) (Common names and botanical names as could be identified)

Cercals l

Pulse

Rice of different
varieties such as
Plaguka, Afu and
Hayara, Wheat.
Barley, Low
grade cereals

such ag —
Syamaka,
Mivara,
Gavedhuka,
Numba and

Upavika.

Masa, Kidney
bean

Names

Kuvala, Bilva,
Karkandhu,
Badara. Karira,
Amra,
Udumbara,
Fippala.

Apamarga
(Achyranthes
aspera)

Wood-yidding
Use rees

Medicinal.

Afmagandinz

{ Withania
somaifera)
Udumbara (Ficos

facefnnsa)

Medicinal

Described as
freit and sag.

—
Khacdira {(Acacia

Hard and strong

carecii) wood.
Prsnipami Medicinal,
{{iraria picta}

Varana (Cratacva | Medicingl,
rusvaia)

Vibhitaka Medicinal,
{ Tenninalia

bellerica)

Arka plant
(Calotropis
procera}

Sprifaka
(Calligonun
polygoncides)

Hardarn (Adina
condifolia)

Medicinal,

All parts are

usetul.

Medicinal,

Tilvaka
{Viburnum
nervosent}

Nyagradha (Fieos
benpgalensis)

Palada (Bitea

Full of juice and

IONOSPEina) 1 used as spoon.
Sami (Prosopis ‘ Pacifying
splcigera}
Vitra Used in sacrifice
and as spoon,
Kusa grass Used in gamment
(Demostachya making.
bipinnata)

Muiija grass
(Saccharm

Used as
cavering of fire
pan.

Advattha (Ficus
religiosa)
Kasmarya
(CGmcting
arborea)
Krmuka (Melia
azedarac}
Phalguna or
Atjuna
(Tennipalia
anfna)
Damharidra
(Berbers
aristalay

Qr

Pitudan:

Bilva (Aegle
nuarriefos)
Rajjudala
{Confia thyxd)
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- The simple mention of the plants in the §3tapatba Brahmana without any
details, and the mention of the same with information on their medicinal
values in the later texts of Ayurveda clearly indicate that a systematic
process of study was persistently followed and as a result the later
medical texts appear loaded with more information. The people of the
period possibly possessed fair idea about the qualities of different woods.
We find, the undumbara being used as post and vessel or sometimes as
fuel-wood. Krmuka tree is described as sweet in taste and red in colour,
Khadira, according to §at&p&tba is very strong and compared to bones’ .
Paiasa is full of juice and its colour is red. Its wood is used for making
spoon.

Though all the herbs have been described as Bhesaja, yet Dr. Ms.
Saha has aptly brought out that §at‘apatha Brahmana lacks information
on the medicinal properties of the plants aliluded to in the text itself.
Considerable development is noticeable in the medical texts of the fater
period. There was remarkable progress in the medical science of India
through botanical knowledge. The treatment ot disease with herbs and
plants is borne out by the Rgveda and the Atharvaveda. The practice of
trealing diseases with plants continued but it took more time 10 be
crystallized into systematic theory which abounds varied information on
therapeutic character of individual herbs and plants and their effects on
human body and mind. This is evident from the Ayurvedic text of the
later ycars. Botany as a systematized branch of knowledge had not yet
_ _d_evelopcd[ Nevertheless, by arranging and categorizing the various
informations, it is possibl.e to get a fair idea of the notion of the Vedic
Indians regarding the morphology and internal structure of plants, their
physiology, medicinal properties, growth characteristics and such other
related issues.

As to morphology. different parts of plant body such as the root,
the shoot, stems, branches, leaves, flowers and fruits are distinguished
and clearly named in the Sambhitas, Brahmanas and Upmj§3d532. In the
Taittiriya Sarnhitd, and the Vajasaney{ Samhitd different parts of the

body of a plant have been mentiond. In an oblation it is said:

Osadhibliyah sviha millebhyah
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svaha tiilebhyal svaha kandebhyah
svaha valScbhyah svaha puspebhyah
svaha phalebhyah svaha |
Vanaspatfbbyab svaha milebltyal svaha
ta]ebb yah svaha skandhobh yah svaha
sakhabfl yaf svaha parnebhyah svaha
puspebbyah svaha ll

We may prepare a list of the parts of a plant body from the above quoted

verse: mita = root
titla = shoot
kanda = stem
skandha = the trunk of a tree
val$a = twig
$akfia = branch
parma = leaf.
puspa = [lower

phala = fruit

Ceaseless enquiry and untiring effort for knowing the unknown
opencd new spaces and the Vedic people stored more and more
information on plant and animal world. It is needless to mention that the
people in early period obviously had to depend entirely on naturc for
liveiihood medicinal remedies, spiritual satisfaction and for each and
cvcry need for then‘ survival. This is in no way unnatural that a
.systematlc proccss of sludy would continue without cessation and that
‘happened fruly here in India. Quoting three hymns (RV., X. 145.1.7;
RV VIL. 502 and 3) from the Rgveda, Majumdar gives his explicit
opinion that these hymns together constitute ‘practically speaking the
whole of the science or art, or both science and art of medicine, .. ’ He
adds, ‘but we have a harvest of details bearing on the subject of
medicinal plants, their utilities, their classification, the diseases against
which they were applied, the association in which they were to be

applied and the rest, in the text of the Atharvaveda . In his opinion
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“these details seem to be an elaboration of what we get in a synoptical
form in the three hymns of the Rgveda just quoted. There are points of
similarity between the two; nay, there is essential identity. The latter
seems to be an elaborate edition, a popular commentary of the former.
... Either the details of the Atharvaveda must be a development from
and a lengthy explanation of the things we get in the Kik or the Rik

. . . *34
hymns give us a summary of the things so universally known

_ ‘The Taittiriya Samhitd mentions the ripening of comn twice
in a year, There is indication in the hymns of the Kgveda that the Vedic
Indians had some knowledge on the manufacture of food, the action of
light on the process and storage of energy in the body of the plants — a

, : : : 35
greal achievemen! indeed for our ancestors at that remote age .

For tracing the development of plant science in the post Vedic
period, Caraka, Susruta, Vagbhata and their commentaries arc of high
value. During this period, it appears that Botany developed as an

independent science on which were based the science of medicinc.

At the early stage descriptive Botany and knowledge on
rudimentary plant phySioldgy were essential to the Aryans to whom
agriculture was a venerable vocation. But in the following centuries, sidc
by side with the agricultural study, plant science progressed In
connection with agricultural study, ailied branches of science,
particularly medicinal science,

Interestingly. the .popularly known word for medicine is ausadha
which is etymologically connected with the word osadhi signifying the
annual herbs. The word bhesaja also denotes vegetable drugs. Caraka
clearly states that it is only the man well acquainted with the names and
external features of plants, and able to use them properly according io
~their properties is to be called an expert physician.

. . . . [ -
The Dhanvantari Nighantu is more specific: "Sometimes several
healing vegetables (bhesajas) bear one name, sometimes one vegetable
bears various names according to its class, external feature, colour,

-potency, funclion (rasa), effects, properties and the rest’. How science
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came to be associated with the society at large may be conceived through
the following reference: '

“The physician does well to master Bhesaja vidya by acquainting
himself with the various names of plants in Sanskrit and Prakrit,
consulting all classes of men, by personal observations, by a careful
handling, as well as, by a careful consideration of its specific characters
and sexuality’ (quoted by Majumder). Plants and their products formed
part and parcel of the practice of medicine in Vedic times. Quite often
their use seems to be rational i.e. based upon proper understanding of
their action and effect but more often it is just empirical i.e. based only
upon the previous experience of their having been found useful in similar
conditions™. It this practice may be traced the origin of the trial and
error approach, the basic procedure for attaining the truth of science.
Possibly initial detection of edible or non-edible ones was made on the
basis ol platns and herbs accepled or rejected by the herbivorous
animals. It is also said that there are many (herbs) which are unknown to
the herbalist, they are well known to other beings, domestic animals and

beasts of the wilderness birds, insects, etc.

In the exposition of knowledge of the period, what actually was
the share of the people living outside the Vedic society, it is difficult to
detect. But if science is viewed as culture and part of the social formation
of a society, the historians can make a definite intervention and a

“subjective assessment is possible. “This perspective is obviously more
wide-angled and takes in many facets involving interactions and

osmosis, which bear on a particular body of knowleaige’37

In the life of the science of Botany as in the life of other sciences,
there were earlier processes suggesting its possibility. With the
establishment of state authority, royal courts began to show its interest in
culling scientific knowledge, true to say. for the benefit of the
government and as a result we get texts like the Arthasastra,
Brhatsamhita and Agnipurdna. Each of the texts has a distinct section
dealing with the topics of Vriksayurveda. Ayurveda has been translated
by R.C. Majumdar as ‘Science of Life followng which the
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Vrksayurveda may be translated as “Science of plant Life’. All the three
books are non-botanical treatises but they contain certain section dealing
with Viksayurveda in which agricultural bias is predominant and
indicates the separate existence of plant science side by side with
agricultural science.

With the establishement of Maurya government, a sudden flood of
source material becomes available. Kautilya is generally accepted as
belonging to the court of Chandragupta Maurya. During the Maurya
period, the new avenues were being searched for more revenue
collection. Consequently agriculture, as already discussed, occupied an
important arca of state economic programme. In the Adhyaksa Pracara
Adhyaya, Kautilya States” :

Sitadh yaksah krsitantrasulva vrksayurvedajiiastajjiasakh (b
sarvadhanya puspaphala Sakakandamiila vallikya
kgaumakzirpzisab:}'éni vathakalamn ggnhi_yét.

Trans: The Director of Agriculture, himself conversant with the practice
ol agriculturc, water-divining and the science of rearing plants, or
assisted by experts in these, should collect, in the proper seasons, sceds
of all kinds of grains, flowers, fruits, végetables, bulbous roots, roots,
creeper [ruits, flax and cotton (I1.24.1.p. 148). Dr. Basak uses the word
Krsitantra Sulvavrksayurveda . It appears from the use of the words
denoting iwo branches of knowledge that they were complementary to
each other. Kautilya recognizes that agriculture is essential for producing
food-crops, and also as a means of earning revenue. It appears [rom his
_discussion on the duties of the Director of Agriculture that there are
persons . having special expertise in different items of agricuitural
_éperations. In Kautilya s view, production of all types of the crop planis
is one of the nine major ways of enhancing the wealth of royal treasury.
In describing the essential qualities of the Sffﬁdhy&k;sa, Kautilya states
that he should be well conversant with the methodologies of agriculture
i.e. Krsitantra and the science of plant health i.e. Viksayurveda. The
Director may seek counsel and assistance from experts in the subject in

case of necessity. For successful agriculture, he had to take care of some
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~ other related issues. These are: (1) to collect in time the seeds of paddy,
flowers, fruits, vegetables, cormous crops (kanda), root crops (miila),
vallikya (Fruit-producing twiners), fibre yielding plants and cotton.
Kautilya's instructions relating to agriculture and plants are scattered in
different chapters and they deal with the issues like importance of water
for plants, seasons of sowing different crops, soil crop relation, treatment

of seeds, harvesting and farm-management etc.

“From long expeﬂénce, the people could understand that all types
of soils are not equally suitable for agriculture. Some have much yielding
capacity and some are bereft of that. Thus Kautilya ’s specific
instruction, is: A (King) should allot pastures for cattle those land only
which are unsuitable for agriculture (KA. IL2.1.p. 59). So there is the
mention of basic classification of scil on the basis of its productive
qualities. Kautilya categorizes different kinds of soil according to there
suilability for various types of crops (KA., 11.24.22 p. 151). Selection of
crops for cultivalion was made accordingly. This may be shown with the

help of the following table.

L Valliphiala — pumpkin gourd,
1. Land bordering river or sea-

- - water melon clc. 1.e. the creeper
beaches (Phenaghatah) P

fruits.
2. Land overflows by water Long pepper, grapes (md vika)
(Parivahanta) sugar cane
3. Vicinity of wells Root crops and vegetablcs.

1 4. Low and moist bed Qf lakes .
- : Green crops, green grasses.
(haraniparyanatalh)

5. Ridge of earth i.e. marginal ..
Fragrant plants, medicinal herbs,
furrows between any two rows of - e e e
usiragrass, hribera, pindaluka etc.

Crops.

The last suggestion in this sitra deserves special mention. Regarding
the medicinal herbs, Kautilya says that those plants which grow in
marshy grounds are to be grown not only in grounds suitable for them

but alsc 1n pots, (.9f1‘151yzim)40, Is it not hinting at the cultural practice of
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medicinal plants in artificial bed? The highly needed herbal plants, which
were suifable for artificial cultivation, possibly were produced by
householders so that they could be available in times of urgency.
Besides, along with their domestic use there should have been some
economic prospect of the medicinal herbs and plants. In those days when
herbs and plants dominated the whole medicinal science,
| ddmmbdiﬁcatioﬁ of the herbal items is a mere truth.

Kangle’s interpretation is not similar to that of Shamasastry. He
mentions: (A region) where the foam strikes (the banks) is (suited) for
creeper fruits, (regions on) the outskirts of overflows, for long pepper,
grapes and sugar canes, (those on) the borders of wells for vegetabics
and roots, (those on) the borders of moist beds of lakes, for green
grasses, ridges for plants reaped by cutting, (such as) perfume-plants,
medicinal herbs, us’i_ra-grass, hribera, pindaluka and others. And lands
suitable for each, he should raise plants that grow on dry lands and that
grow In wet lands (]1.24.22 p 151). He has nol referred to any artificial
pot for cultivation. )

Instructions regarding seed treatment are offered as follows: The
secds of grains are to be exposed to mist and heat for seven nights; the
seeds of kos§i are treated similarly for three nights; the seeds of
sugarcane and the like are plastered at the cut end with the mixture of
~honey, clarified butter, the fat of hogs and cow dung; the seeds of
bulbous roots (kanda) with honey and clarified butter; cotton seeds with
cow-dung; and waler pits at the root of trees are to be burnt and manured
with the bones and dung of cows on proper occasions. The sprouts of
_ __sc_eds,__when grown are to be manured with a fresh hau!l of minute fishes
and irrigated with the mitk of snuhi.

~ The use of fish water for vigorous growth of plants is a popular
practice. This is evident in many of the texts related to agriculture and
botany of the later period. The ancient Indian cultivators were aware of
the utility of organic manure, the developed form of which is Kunapa
Jalam which finds mention in different texts of various regions of the
country in the later days.
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The Agnipurana has a distinctive section on Vyksayurveda. In
chapter 282 instructions are given regarding different plant related
_i_s_sﬁ_@g_._ _Mp_de__ of pi_an_ti_ng trees is described in chapter 70. Some verses
may be quoted here to get a good idea of the content of the particular
section of the Agnipurana.

Dhanvantari is.spokesman. Dhauvaptari is known 1o have been a
great mythical medical authority. He is known as physician of the gods.
He is said to have been produced at the churning of the ocean with a cup

| of nectar in his hand"'. Wheather Dhanvantari of Agnipurana is identical
with any historical person can not be proved. Dhanvantari here in the text
specifically states that he will describe the science of medicine relating to
trees . He suggestes that a plaksa tree should be planted on the north, a
barnyan tre on the east, a mango tree on the south and a holy fig trce on
the west (of a residence) (Ag., Pu., 1.p.764). '

“IL is better to have thorny trees on the south near the house. A
garden should be near the house. Blooming sesamum plants should be
gathered and the trees should be pianted after worshipping a Brahmin
and the moon. The five fixed asterisms sviti, hasta, rohini, Sravana and
mitla are commended for planting the trees’ (V. 2-4) Importance of
source of water for growing healthy plants is indicated in the verses. It is
said. — the trees should be planted such that they are fed by rivers or
should be made to be on the banks of a tank. (The asterism) hasta,
~ mangha, anuradha, asvini, pusya, and jyesthd as well as Satabhisak and
the three attaras (ut:{araphéigum'_, uttarasadha and uttarabhadrapada) (arc
good) for beginning (the construction) of tanks (4b-5, p.765).

It should be done after worshipping (lords) Varuna, Visnu and
Parjanya. (Trees such as) arista, aSoka, punniga, Sirisa, priyarigu,
plantain, jambu, bakula and pomegranate (should be planted) as above
(6-7a, p.765).

The planted trees should be watered morning and evening in the
summer season, on alternate days in the winter season and in the night in
the rainy (season) if the earth has become dry. (Trees planted) twenty

cubits apart are (deemed as) excellent and sixteen {(cubits) apart are
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(deemed as) medium. There should be minimum twelve cubits disiance
in between one tree and the other. Trees (planied) densely would not bear
fruits. They should first be pruned with a cutter (7b. 9. p. 765).

§ukrz'1'c§zya gives a slightly different advice™: ‘the king should
have the domestic plant planted in villages and the wild tress in the forest
— the good ones at a distance of twenty cubits from one another, the
middling at a distance of fifteen cubits and the ordinary ones at a
distance of ten cubits and the youngest at a distance of five cubits (S"uk.,
IV, 91-93, p.165). There are some variations regarding the measurement
of Intervals between the plants but the advices given in such texts on
plant science reflect a general standard of knowliedge of the people of the
time in such cultural practices. The issue of distance between two trees is
intricately related to the problem of nutrition of plants and trecs and that
i1s why almost ali the texts on this branch of knowledge from early age to
the later period agree o the view that trees if thickly sown are hindered
in their growth. Simultaneouly it is the view of the ancient authorities
that if they are sown very sparsely they are in danger of falling down
even as consequence of mild winds. So in laying out a garden, planting
after the method described above is wise.

Rules for manuring the plants are almost similar in all the texts.
Regarding fertilizer, the instructions in the Agnipurana are: “(The trees)
should be sprinkled with cold water mixed with a paste of vidariga and
ghee. If the fruits get destroyed, (cold water should be sprinkled) with (a
paste of) horse gram, black-gram, green-gram, barfey and
' ses_amum’(Agni. pu., 10.p.76_5).

The concept of kunapa-jalam has a long history. It is said — ‘one
should always sprinkle with cold water with ghee for (getting abundant)
fruit and flowrs. Sprinkling with the excrements of sheep and goat and
pulverized barley, sesamum allowed to be soaked in meat and water for
seven nights would also increase the bearing of fruits and flowers in all
the trees’ (Agni. pu., 11-12, p. 765).

The next verse also indicates that general vigour of plants, which

may be increased by the application of special organic fertilizer made of
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fish, meat vidariga and rice, practically protects trees from all diseases.
The exact verse is: *Sprinkling with the washings of the fish would also
increase the growth of the trees. Fish and meat mixed with the vidariga
and rice would make (them) bear fruits. This would universally control
the diseases of all the trees’ (Agni. pu., 13. p.765). The verses prove that
a common formula was made for preparation of a strong organic manure
which came to be known as kunapajala in the texts of the later period
like Vrksayurveda of k_S_"LTrapé'Ia, Upavana Vinoda, Lokopakara or Visva-
Vallabha. The methods described in ali the texts since early days if are
e_xa_rﬁine_d minutely; it appears that common cultural practices prevailed
through the length and breadth of the country since very early days.

Sikra makes mention of stools of goats, sheep and cows, walter as
well as meat as ingredients of manure (§Uk., 94.p.165). He gives a long
list of trees which bear good fruits. These are: udumvara; asvattha, vata,
cinca, candan, gambhala, kadamba, aSoka, vakula, vilva, amrta,
kapitthaka, rajadan, amra, punndga, tuda, campaka, nf:pa, koka, amra,
sarala, darima, aksota, $imsapa, radara, nimba, jambira, ksirika, kharjura,
devakaraja, phalgu, tapinchha, bhala, kudvala, lavali, dhatri, kramuka,
matulungaka, lakuca, narikela, rambha. Sarkay has provided the scientific
names of ail the trees (S/uk._, 95-102, p.165). The large big size trees

R 4 T,
mentioned in the Sukraniti are:

khadira, asmanta, Siaka, agnimatha, syaunika, vabbuta, tamila,
Sala, kutaja, dhava, arjuna, paliSa, Saptaparna, Sami, tunna, devadaru,
vikenkata, karamanda, ingudi, bhiirja, visamusthi, kariraka, sallaki,
kaSmart, patha, tinduka, vijaisraka (not identified), haritaki, bhallata,
sampaka (nol identified) arka, puskara, arimeda, pitadru, salmali,
vibhitaka, naravela (not identified) madhika and others. (Sﬂfk., 115-122,
p.166). There is specific distinction between the trees having thorns and
without thorns (.§uk., 113-114, p. 166).

Sukra s specific advice: expansive trees, shrubs and creepers are
to be carefully planted in villages if domestic, in forest if wild (§uk.,
123-124, p. 166).
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Thus in the Sukranitisara we get considerable information. The
text is probably of much later date than the Kamasiitra. But it contains
traditional knowledge on plant science. By the days of Kamasutra,
Vrksayurveda flourished as a distinct branch of study on plant life and
possibly for this reason Viksayurveda is regarded by Vaisyayana as one
of the sixty-four Kalas or arts. Futher, it is to be noted that the author
suggests that this art should be acquired by women' . Women’s
parficipation in such scientific activities is a very [lascinaling

development in the history of plant science in India.

That the branch of knowledge in botanical science reached a
consummate perfection in ancient time is evinced by inscriptional
corroboration . In the Second Major Rock Hdict of Asoka, it is
mentioned:

“The king with charming appearance, the beloved of the Gods in
his conquered territories and in the neighboring countries thus enjoins
that medical attendance should be made available to both man and
animal; the medicinal herbs the fruit trees, the roots and tubers are to be
transplanted in those places where“they are nol presently avatlablc, after
being collected from those places where they usually grow; wells should
be dug and shadowy trees should be planted by the roadside for

cnjoyment both by man and animal”*’.

From the above, it 1s evident that by the time ol thc Mauryas,
Vrksayurveda as a branch of knowledge was highly developed and work
-.of transplantation of plants, herbs, fruit trees from their natural habitat to
other places for the benefit of the living world was a common state-

sponsored programme.

That the ancient people were fully aware of the existence of life in
the irees and plants are proved beyond doubt by a series of texts
composed by wise personalities appeared at different centuries. Often
knowledge on the subject was used for negative purpose. There is a story
in the Mahavamsa relating the misdoing of the queen Tissarakha who
being jealous of Asoka s devotion to the Bodhi-tree, mjured the tree by

o . . : 47
piercing it with a poisonous thorn, thereby causing it to wither away . In
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the .S{urapzﬂa ’s Vrksayurveda, this (same) technique of piercing a plant
with sharp instrument smoked with fat of tiny fish, marrow of hog efc. is
advised to be followed to make the plants bear fruits and flowers. Thus it
appears, there continued an incessant process of empirical research on
plant science in ancient India.

Scientific knowledge can be used both for benevolent and
mischievous purposes. The two references, mentioned above of course
reflect different types of human attitudes, sometimes very positive and
sometimes very [rustrating. As a result different texts on plant science
are still available in different languages which will be brought under the

scope of discussion in a sequence.

Plant culture has been dealt with by Varahamihir in his
Brhatsamhita. Different aspects of plant culture which have been treated
show that some of the practices recorded are more or less followed by
Indian peasants even to this day. Preparation of the soil and manuring,
reproduction of plant life, plant diseases are some of the main headings
discussed by the author. ‘A solt soil” it is said, “is suited to the growth

all sorts of trees’.

Green manuring as it is known today was prevalent in this country
since carly days. It is said in the text, one should sow thereon sesamum
which must be crushed when in bloom. This is the first act in the
preparation of the soil”, Besides a mumber of ingredients of organic

fertilizer having manuring properties have been mentioned. Thus dung of

cows, buffaloes, goats, sheeps, clarified butter, honey, vidariga, milk,
milk water, mud, horse-gram, black-gram. green-gram, barley, groats,
rice, roots of certain plants, ashes, paste of alangium fruits, stalement,
beef and marrow of hog in various combinations are used as manure.

Fumigation with few substances also was in vogue.

Sowing is described as the simplest method of the propagation of
plants. The Brhatsamhita prescribes that seeds which are to be sown with
the addition of pork or venision into the soil. Elaborate method of

treating the seeds is described by the author.
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In order to ensure sprouting and growth of luxurious stem and
foliage, according to the Brhatsamhita the seeds should be soaked in an
infusion made of paddy powder, urad (masa), sesame and barley which
are mixed with decomposing flesh and the whole mass steamed with the
addition of turmeric. The soaked seeds are then to be dried in the sun and

: 49
the process is to be repeated .

The method of cuttings was also known and appears to have been
widely practised. G.P. Majumdar poirits out, In addition to the ordinary
method of propagation by seeds the methods of propagation by cutiings
and grafting were known from time immemorial, so much so, that plants

to which thesc methods can be applied were definitely named”"".

The éB’gfmtsarphiré distinctly names the plants and the methods;
‘ kauthal (jackfruit tree), asoka, kadali, jambu, lakooca, dadima, draksya
palibata, vijapura, atimuktaka — these are the plants to be propagated by

means of cuttings besnieared with cowdung51 (BS., 54.4-5).

Varahamihira regards the method of propagation by grafting as
supertor to that by cuttings. Two methods of grafting are recorded. it is
stated — Better than this cutting method is the method of propagation by
graftings. This can be done in two ways — the cuttings of one plant is
cither inserted on the root of_ another piant, or on the stem of another
plant, the junction of the two in both the cases being covered with a
coating of mud. Tt is thus evident that grafting was known to Indian
cultivators in the time of Varahamihira as an established method. Thus
the cvidence disproves the view of P.K. Gode that gralting was used for
the first fime on Indian trees by Jesuits of Goa about A.D. 15507,

. of . .
The history of the art,transplantation in India goes back to a very
hoary antiquity. We have inscriptional evidence for the days of the

Mauryas, as it is already shown.

There is specific instruction on the order of plantation while
laying out a garden whether pubic or attached to a homestead. The order
ol plantation of specific trees in particular side of the residence as
suggested in the text, 1s certainly aimed at improving the aesthetics and
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hygienic condition of the surroundings. Watering rules also are given in
the Brhatsamhita. Kalidasa has referred to secanaghata in Sakuntala. It
possibly means watering jar. Plant diseases and treatments have been
also discussed by. Vardhamihira. He has made classification of plants
and herbs. Vardhamihira’s botanical classification seems to follow the
broadest classification of plant life into (1) trees (taru, viksa, druma,
padapa). (2) succulent shrubs (gulma) and (3) creepers (Jata, valll) in
gencral. Thus, the ceaseless efforts and enquiry ol the scholars resulted
in the accumulation of knowledge on plant life which are of scientific
~value and on the basis of which a number of texts began to be written by
the interested researchers in different languages in the sub-continent
incorporating information variable from region to region due to different
types of soil and climatic conditions.
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Section II: Later Phase

Vrksdyurveda which literally means ‘the science of plant life” is known
to have existed in ancient India as a distinct branch of knowledge.
Specific references to the Vrksayurveda is found in the Arthasastra, the
Brhatsarphita and in the Agnipurdna. The earliest of these three texts, the
Arthasastra designates this ~ branch of study as
Krsitantragulmavrksayrveda whech makes an implication that during the
period of the Arthaéistra, Kirsitanira 1.e. the science of agriculture and
Vrksayurveda i e. the science of plant developed as a combined subject
of study. In the Kamasitra of Vatsayana, we gel Vrksayurveda as a
district branch of study being designated as one of the 64 arts that
developed in ancient India. The Vrksayurveda of PardSarais a complete
reatise on plant science. It has a distinct identity of its own which
warrants an elaboration and comparison with the subsequent texts on

Vrksayurveda.

The name of S,'arapzila s Vrksayurveda is preserved by tradition.
The actual text was out of reach (ill very recent days and historicity and
time of the author are also not founded on solid evidences.
Notwithstanding Swrapala as a writer of Vrksayurveda seems to be on
the record of history of ancient Indian medical science. Thanks to Dr.
Y.L. Nene, Chairman, Asian Agri-History Foundation. He procured a
manuscript of Vrksayurveda of Swrapala from the Bodleian Library,
Oxford, U.K.

The manuscript is written in an old form of Nagari script. *The
scnpt of the manuscript’, says Sadhale, ‘represents, most probably. the
stage immediately preceding the modern form of Nagari ” There are 325
verses in the text, and a few verses are missing. The work starts with
salutation 1o the Lord Ganesa and concludes with a colophon stating the
name of the work as Vriksayurveda authored by Surapala and that of his
patron as Bbf}napﬂa. It then proceeds to discuss various topics

connected with the science of plant life such as:

(a) Importance of trees
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(b) Merits and demerits of trees planted near the residence-

(c) Soiul

(d) Propagation

(€) Method of planting

(f) Nourishment

(g) Ailments

{h) Treatment

(i) Horticultural wonders

(i) Pleasure gardens

(k) Natural indications of ground water for construction of
wells

(1) Plant indicators for crop and animat production

Regarding the identiy of Surapala there is no consensus among the
scholars. The manuscript gives no clue to the date or place of the author.
The King Bhﬂnapéia, mentioned in the colophon of the manuscript as
Surapala’s patron, is known in traditional history as the son of

Trilocanapala.

But there are two kings of that name belonging 1o the 11" century,
one in Lita and the other in Punjab. Whoever the royal patron might
have been, the epithet grfvaidyaw‘dyé’varepya clears a point that Surapala
was a prominent physician. He is said to have camed reputation on

account of Siddhayogas.

- As for extemnal evidence of Surapila’s time, it is reasonable to
expect his name to be cited in the other texts of Vrksayurveda. In the
absence of corroboration for want of such texts, the Upavanavinoda
which constitutes a chapter of the gﬁr&ﬁg&dﬂarapaddhati (13th cent A.D.)
should have been of great importance in deciding the approximate time
period of Surapala. But inspite of overwhelming resemblance between
the Upavanavivoda and the Viksayurveda of Surapala there is no

mention of Surapala in the compilation of géraﬁgadhaf'a.

Surapala was an eminent physician. As the present manuscript of
Surapala reflects the application of Tridhatu theory to the irees and
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plants, (the basic principle of A yurveda), it may be logically conduded
that Surapdla’s work is the original one and the manuscript itself is the
best evidence to prove it. It is hard to believe that a great expert in the
science of plant life should borrdw a lot from compilations the authentic
work of Surapala deserves the fame and the tribute that tradition has paid
to him. The resemblance between’ Upavanavinoda and Vrksayurveda
may be explained by proposing a theory that both have made use of texts
of their predecessors in the field.

Soil: It is evident from the study of Vrksdyurveda that the people of the
day were well aware of the impact ol the quality of soil on the growth of
trees. Three types of soil with respect to water content were recognized.

It is said in the Vrksayurveda of Surapé’]az on soil:

Arid, marshy, and ordinary are the tree types of land; it is further
subdivided into six types by colour and savour (Su. Vr., V.35, p.45).
Black, white, pale, dark, red and yellow are the colours and sweet, sour,
salty, pungent, bitter and astringent are tastes by which land s
subdivided (Su. Vr., V.36, p. 45).

Land with poisonous element, abundance of stone, ant hills, holes
and gravel and having no accessibility to water is unlit for growing trees
(Su. Vr., V.37, p.435).

Bluish like saphire, soft like a parrot’s feather, white like conch,
Jasmine, lotuses, or the moon, and yellow like heated gold or blooming
champaka is the land recommended for planting (Su. Vr., V.38, p. 45).
Land which is even, has accessibility to water, and is covered with green
trees is good for growing all kinds of trees.( Su. Vr., V.39, p.43). Ard
and Marshy land is not good. Ordinary land is good as all kinds of trecs
grow on it without fail. (Su.Vr., V. 40, p. 45). Panasa, Lakuca, tala,
bamsa jdmbﬁﬁl‘& jambu tilaka, vata, kadamba, amrata, kharjura, kadali,
fml,sa, mrdvi, ketaki nalikera etc. grow on a marshy land (Su. Vr., V.41,
p.45).

Sobhanjana, Sriphala, saptaparna, sephalika, asoka, sami, karira,

karkandhu, keSara, nimba and Soka grow well on an arid land (Su. Vr.,
V.42, pA45).
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Bijapuraka, punnaga, campaka, amra, atimuklaka, pri yangu.
dadimba etc. grow on an ordinary type of land (Su. Vr., V.43, p.45).

If wealth, destiny, and the king are favourable any tree can grow
anywhere with special effort (Su. Vr., V.44, p43).

A striking resemblance is noticeable with the verses of the section
- . : 3
Bhuminirupanam in the Upavanavinoda . These are:

. '_ ih_réé'_rﬁ_ain_types_of soil viz. jarigala (barren), aniipa (moist) and
samaitya (ordinary) are divided into six on the basis of colour and taste.
(Up-van., V.34, p.71).

Soils having black, pale (shady), blue, red, yellow and white
colour or appearance are respectively associated with sweet, acid, salty.
sour, bitter and pungent tastes (Up-van., V.35, p.71).

The soiis that are poisonous, or stony. or full of ant hills, or barren
or full of gravels and that which still remain uneven even when
ploughed, or that which has water hidden in its depths are not favourble

to the growth of trees (Up-van. V. 36, p.71).

Do well 10 know that the soil which has the brilliance of blue
gems, that which is as soft as the feather of the Suka bird, that which is
as white as the conch, the kumuda flower, or the moon, and that which
ha.'s_'the colour of melted gold, or that of a blown champaka flower. - all
these are favourable for the growth of trees (Up-van. V.37, p.71).

All kinds of trees flourish in the soil which is even, the soil near
which there is water and where the sprouts of trees put on green
appearance. (Up-van., V. 38, p.71).

The soil, which is neither barren nor watery, may be said to be

ordinary, and there all types of plants grow (Up-van., V.39, p.72).

Panasa, lakuca, tE]i_; bamnsa, Jjambira, jamba, tilaka, vata kadamba,
amrataka, kharjura, piiga, kadali, tiniéa, mrdvi, ketaki and nalikera — ali

thesc trees grow in aniipa soil (Up-van. V 40, p.72).

Vijapiiraka, punndga, champaka, amra, atimuktaka, priyanigu,

dadima and similar other — all these rees grow in the oridinary soil.
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The trees which do not oridinarily grow in a particular type of soil
may do so if there is wealth hidden under it, or through the grace of gods,
or through the grace of sovereigns (Up-van., V.42, p.72).

The similarity between the above mentioned two texts on plant
science is so obvious that N.Sadhale in the preface of the translation of
the Vrksayurveda of Surapala makes a straight acknowledgement of the
help, she drew {rom the text and translation of Upavanavinoda by
Majumdar, whenever she felt it necessary due to some defective portions
or lapses in the script of the manuscript she was dealing with.
Referentially, it may be stated that there is a Marathi version of the
Upavanavinoda. N. Sadhale also records her debt to this Marathi

translation of D.B. Borkar (Pune).

Y

In this context similar information may be cited from
Vis§vavallabha, a sanskrit text by Cakrapani Misra composed about 1577
ADY. Chakrapani Mista who 1is said to have flourished under the
patronage of renowned brave raler Maharana Pratap Singh of Mewar in
Rajasthan wrote threc treatises:

(a)  Rajyabhiseka Paddhati dealing with administration. (b)
Muhurtamala  covering  astronomy and  portents, (€)
Visvavallabha describing the art of agriculture in arid, semi-

arid and hilly regions.

Going by the book Maharana Pratap and His Times, it may be stated
that Cakrapani was a brahmin and well-versed in the Vedas, the six
systems of philosophy and also in other religious ircatises and several
branches of science.

The following excerpts relating to soil qualities and propagation
of plants as described in the Tritiya ullasah of the Visvavallabha reveal
that the synchronization of periods of cultural history with the sequence
of political periodization may not always match accurately with all its
connotations. Descent of ancient traditional knowledge as embodied in
the manuscripts of the later period supports the above statement.

Excerpts [rom Visvavallabha, Chapter 11 dealing with soit:”
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Soil 1s of six colours viz., dark gray, pallid, black, white, red and
yellow. Sweet, sour, saline, bitter, pungent an astringent are the
corresponding tastes. But this is an old theory. It is my considered
opinion that the savour can be determined only by tasting the soil ( Vis-
va., I, V. 2-3, p.70).

_ A piece of land that is infested with ant hills, stones, and holes
that which is impregnated with salt, that which is inauspicious, that
which is distantly located from water source, and that which is sandy is
poisonous for planting trees ( Vi va lll, V.4, p.70).

Land where the soil is soft and water is available nearby is good
for plantation. Gardens should be planned on such sites in the interest of
both the worlds { Vidva, IILV.6-7, n.70).

Whether rock-strewn or soft, if the land has the colour of heated
gold, piants, flowers, punnaga, rajadana, campaka and such other trees

grow there without much effort.

Due to divine power and duc to extraordinary effort on the part of
the rich and the rulers trees and crecpers grow even in unfavourable
regions yielding fruits and flowers ( Vis-va., III, V.12, p.70).

The lines quoted above bear remarkable similarity with the verses
given by the author of the Vrksayurveda as well as of the
Upavanavinoda. This resemblance hints at the extension and descent of a
uniform system of knowledge for all practical purposes through the
length and the breadth of the vast Indian sub-continent ofien allowing
variations, additions, deductions and alterations due to varying
geographical and local ambiences.

Propagation of plants according 1o the suitability of soil is a
mainstay of successful agricultural operation. Naturally most of the
authors of the texts on plant science have left prudent suggestions to this
aspect in there compositions. Delineation of the instructions given in the
texts already mentioned again substantiates the proposition of a uniform
knowledge system of the people prevailing in the country through the
centuries in the past.
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Types of Plants

In Viksayurveda of fmpﬂa:ﬁ Vanaspati, druma, lata and gulma are the
four types of plants. They grow from seed, stalk, or bulb. Thus the
planting is of three kinds (Sw.vr., V.45.p.45).

Those which bear fruits without flowers are vanaspati (type).
Those which bear fruits, with tflowers are druma (typcs) (§u. Vr., V.46,
0.45).

Those which spread with tendrils are Jata (lypes) i.e. creepers.
Those which are very short but have branches are gulma (types) i.e.
bushes (Su.Vr., V.47, p.45).

In the Upavaﬂaviﬂoda:? This text also imparts the same knowledge.

Plants are classified into trees, shrubs, creepers and herbs and they
propagate through seeds, cuttings and bulbs (Up-van., V.43. p.72).

The tree which produce [ruits without flowers are called
vanaspatis, and those which produce fruits and flowers are called drumas
(Up-van., V.44, p.72).

Those that sprceid themselves on the ground are called fatas and
those tht spread themselves in several branches a little above the ground
are called gulmas (Up.van., V.45, p.72).

Coming to the section on propagation of plants mn the
Visvavallabha, same type of directions are met with (Table III).

It is said™:
Bijodbhabah  kandabhabaSca canye kandodbhaba  gulmalatd
drumadyah |
Uktastathanyepi ca bf}'akéggiabbabé bibhedam kathayami tesam |l

Eng. Trans: Bushes, creepers, and trees are propagated from seeds, stalks
and bulbs. Some are stated to grow both from seeds and stalks. {I shall

now distinguishing them accordingly].
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Table Il : Propagation methods recommended for different plants in

different texts
Text Seeds Seeds and Stalks | Staiks Bulbs Bulbs
ViksZyurveda of | Jambu, Campaka, Patala, dadimi, Tambuli, tagara Ela, Kumkuma
Surapdla punnaga plaksa karavira, sinduvara etc, padma, 1 ardra rasona,
12" cent. A.D. ndgakefara, vata, mallika utpala alnkanda
tamarind, Kapittha, | udumbara,
badari, bilva, kunda etc.
kumbhalkdri,
Priyangu, panasa,
dmra, madhuka,
karamarda
Seeds Sceds and Kandaor postion of | Kdnda | Kanda (bulbs
cuttings/stalks stems i.e, cuttings and and such ofher
seeds umnderground
_ - | | emy)
Upavanavinoda Jamba, campaka, Patalz, dadima Tambuli, Ela, Kumkuma,
13" Century punnaga, plaksa, karavira, | sindhuvira, tagara padma, | &rdra, rasona.
AT nigakefara, cificini, | vata maliika, ulpala, Alka,
kapittha, vadari, udurnbara.
vilva, kumbhakari kunda and
priyariglt, panasa. others.
amra, madhuka,
karamarda
Visvavallablia | Seeds Seeds and stalks | Stalks [Bulbs | Bulbs
16h Century and
AD (1577 stalks
AD)
Cifica, amra, Bimba, snuhi, TatL gulala tamini, Rambhz | Kumkuma,
madhuka kapittha, | candraka, mellinavamallika, sriigavera,
jambu, punnaga, sinduvara, japa, tarala, kunda, vidlarika, $urana
bilva, bakula, grikhandika, §ikhandl, kubja, pitika.

aana, kiincanara,
ksiri, kamu panasa,
aksaka, nalikeri,
tala, tilaka,
jambira, nimbuka,
sadaphala bijapura,
narifiga, seva,
karamardaka,
campaka, karni
vidama, kamala,
panduraga. sygma,
afimuktaka ete.

agvattha, vata,
palafa, plaksa,
munidru, drakss,
vaméa,

ela, ambuja etc.
(In the other lwo
texts ela is said
1o grow from
seeds and bulbs)

tambulika, saila,
ketak], ketaka
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Text in regional languages: Side by side with the composition of Sanskrit
texts on various sciences, initiatives were taken to create such literature
on sciéﬁce'subjects in regional languages during the early medieval
period as regional languages by this time had taken over as means of
communication in most of the areas. The knowledge in Sanskrit was
accessible only to those who were well versed in the language and a
large number of people were gradually segregated from the knowledge
of Sanskrit language.

Consequent upon. it may be argued that the rulers in various
regions too took an enterprising attituide and encouraged literary activity
in regional languages in_t'he_iritcrest of the common people. As a result
we have in our possession a tew technical texts in different regional
languages. A number of manuscripts are Kept preserved in different
libraries and institutions but many of the manuscripts are still lying
undiscovered. Among the {ew manuscripts pertaining to the study of
plant science in regional languages, mention may be made of
Lokopakara which was originally written in Kannada language in 1025
A.D. by Cavundaraya, apoet in the court of Western Calukyas.

The original work is encyclopaedic in nature. It contains the
following chapters:

Astrological aspects

Lo

Auspicious and inauspicious time for various mundane and
religious aifairs.

Vastu { Architecture)

Portents.

A W

Water Divining
Vrksayurveda
Perfumes

Recipes

© o N o

Medicine for human and animals.
10. Treatment for snake bites etc.
11. Characteristics of animals.

12.Omens.
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The text was wrilten as poetry in the old Kannada language i.c.
o
Halagannada' .

The present English translation of Lokopakara is an abridged
version of the original text published by the Madras Government
Oriental Manuscripts Library, Madras (Adyar Library, Chennai) in 19350.

In Kamataka, the Calukya kings encouraged literary and academic
compositions by poets and scholars in various fields. Manasollasa, the
encyclopaedic work, aftributed to the western Calukya king Somesvara,
was composed in Sanskrit but Lokopakara ascribed to Cavundaraya, a
poet of the same period and from the same region, was composed in old
Kannada language. This im'portant development in respect of the use of
local laﬂguages for belter communication with a view to extending
benefit of knowledge to the people at grass-root level practically marks a
new beginning in the course of historical developmenta! process.

After a thorough analysis of the contents of the two texts and
other literary works of the period Sadhale and Dave made a critical
assessment and commented, “The literary activity of this period can be

described as falling mainly in the foilowing categories:

® (Compositions of commentaries in Sanskrit on important Sanskrit
texts of literature and science.

® Translations of important and popular Sanskrit works into
regional languages.

® Creative reproductions of Sanskrit epics, puranas and classical
texts in regional languages.

® Compositions of works of encyclopedic nature both in Sanskrit
and regional languages into which was culled together usctul

Do . . 10
information from earlier works

Lokopakara according to thesec commentators falls in the last mentioned
category. Rendering information on several useful and interesting topics
available till then only in Sanskrit the language of the elite society into

the local or regional languages spoken and understood by the common
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people was the pressing need of the period. Diffusion of knowledge in
different technical and scientific subjects through communicable
languages, which obviously incorporated regional languages, exhibits a
utilitarian attitude of the society at large.

As for the exact content of the Lokopakara, Chapter V, VI, IX and
X1 of the text contain valuable information regarding plant science and
animal = science in early-medieval India. Chapter VI deals with
Viksayurveda i.e. Eyurveda for plants and trees which discusses the
issucﬁ | of health management of trees, bushes and creepers. In this
context it should be remembered that the contents of the text bear a high
utilitarian value from the practical point of view of the common and of
the royal people as well. Al the same time, the fact remains that it is not
an original work rather it may be described as “a compendium of various
sciences” of the time in a concise form.  The text has its roots in the
traditional classical texts of ancient India. All the subjects dealt in this
book were already available in many ancient Sanskrit works like
Brhatsamhita, Carakasamhjta, Mayamatam etc. The poet himself
acknowledges his debt to his predecessorsu. The treatment of the subject
in the Lokopakara is not so exhaustive as compared to that of the
Vrksayurveda of Surapala or the Vrksayurveda of Parasara. The name of
Parzisfém has come down to us {rom the hoary past as an authority on
dﬁfe_rent aspects  like smrti, astrology, -astronomy. agriculture,
meteorology, omens etc. The name Parasara is linked with plants science
also. Bhattopala in his commentary on the Brhatsamfuta cites a verse
from Para§ara dealing with plants. More light on Parasara’s
Vrksayurveda will help to construct a comprehensive picture of the
Vrksayurveda or the science of Botany in its archaic form that prevailed

in ancient India. The task will be undertaken hereafter.

Now, information may be cited here from the texts of Surapala,
Cavundardya and Cakrapani Misra.

Seed Treatment: Regarding seed treatment, Surapala suggests:

Seed is extracted from dried fruits which become ripe in the

natural course and season. It is then sprinkled with milk and dried for
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five days. It is then smoked with mustard seed mixed with bidanga (Su.
Vr. V.52, p. 45-46).

Seeds sprinkled with milk, smeared with mustard and ash of
sesame and brhati, rubbed with cow-dung and smoked with marrow
(Su.Vr, V.53, p.46).

Seeds sprinkled with milk, rubbed with cow dung, dried and
profusely smeared with maksika (honey) and bidanga definitely sprout
(Su.Vr., V.54, p.46).

According to the experts, seeds soaked in milk, dried well in
shade, and rol_led into powder of brhati, tila and nala (hollow stalks of
lotus) mixed with mustard are also excellent for sowing (Su. Vr., V.55,
p.46).

The seeds of makanda, jambu and panasa are cxcellent when wet
and treated as stated above. The seeds of ksirika and bakufa are good
when dried and treated as stated above and when the tips are cut (or bent)
(Su. Vr., V.56, p.46).

The seeds of urvaru become fit for sowing when sprinkled with
water mixed with plenty of jaggery tied in a leaf-vessel, put on the
ground, heated incessantly with fire for threc days and then taken out
(Su. V., V.57, p.A46).

Seeds which are treated and preserved in this manner are all good
for use. Trees grown from such sceds bear forever abundant flowers and
fruits of an excellent quality (Sw. Vr., V.58, p.46).

After sowing, the seeds should be covered with grass and
sprinkled with water mixed with mitk. Water should be sprinkled after
they sprout. Grass should be removed and the soil should be allowed to
dry (Su. Vr., V.60, p.46).

In the Upavanavinoda the instruction as follows: It is said:

One should first of all sow seeds in the seed-bed, spread grass
over it and sprinkle milk and water, and then when the seeds germinate,

remove the grass, dry the earth a little, and transplant these sprouts
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together with there roots and earth attached thereto (Up.van., V. 56, p.
73).

The act of planting and sowing was considered to be very sacred
one and it was to be performed by one being properly sanctified. Both
the Su. Vr. and Up.van. contain verses reflecting the holy attitude of the
people to the act of planting. The social attitude in general is nicely
'r'eprc'senfed' in the fe-levant verses of the texts:

Surpala states, “The owner of the farm should wear clean clothes
after bath, worship God, offer salutations to his preceptors. offer wealth
or land to the worthy, offer salutations to the Vasfu deity (superintending
deity) and then (he) himself should sow some seeds. The servants should
then follow him’ (Su. V., V.59. p. 46).

The same attitude is apparent in the verse no 55 of the Up. van.
where it is said, A person (the master of the household) after taking
ablution and putting on well-washd clothes, and after worshipping the
gods, and making obeisance to his Gury (spiritual preceptor) and giving
away carth or money to a qualified Brahmin, and making obeisance
again to the presiding deity” of foundation ( Vastupurusa) should himself
sow seeds. His attendants should follow suit (Up. van., V.55, p. 73),
Most of the verses in the Up. van. are similar to those mentioned by
Surapala.

The seed treatment prior to the sowing according to Lokopakdra is
as follows:

The seeds of a naturally ripened fruit is to be collected, mixed
well with cowdung and dried (in shade) for five nights (and days). This
has to be soaked in milk for seven days. Atterwards, it has o be coated
with the mixture of Indian night-shade (Sofanum indicum) fruit juice and
saltwater. This coated seed is to be fumigated with the powder of
vidanga (Embelia ribes) seeds and ghee (Loko., V.6. p. 23).

Such treated seed should be sown in the pits at auspicious timings
(muhurtas) and auspicious ascendants. The pits have to be sprinkled with

kunapa water. Such seeds will sprout and grow well (Loko., V. 7).
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A comparative examination of the verses of Vriksayurveda given
in different texts makes it clear that same type of cultural practices were

going on in different regions of this vast country.

Constellations for Sowing: Regarding favourable constellations for
sowing Surapala states:

‘Visakha, Mirga, Mula, Citrd, Uttara, Uttarasadha and
Uttarabhadrapada, Anuradha, Jyestha and Krttika are good stars. Steady
Lagnais good (Su. Vr., V.02, p. 46).

Much the same statement is made in the Up. van. with slight
variation. The relevant verse is quoted here: Dhruba (Rohini,
Uttaraphalguni, Uttarasadi and Uttaribhadrapada), Mrdula (Citrg,
Anuradha. Mrgasira and Revati), Milla, Visakha, Pusya, S'révapi
Asvini and Hastd — all thesc constellations are characterized as mild and
they are favouralde to the planting of trees according to the sages
(Up.van.,V.58,p.73). Cavundaraya specifies the ecight ruling
constellations during which seed sowing should be done. These are:
Ro]upf, Murgasird, Magha, Hastd, Citra, Visakha, Miila and Sravana. But
Vi§vavallabha, written by Cakrapiani MiSra does not specify any
constellation which is according to Y.L. Nene, ‘most likely because of

. .. . . . .owl2
the uncertainty of rains in Rajasthan in Western India’

Instructions for following favourable constellation for sowing
seeds were largely based on observation of stars. How far the
ob_séif\ka_tionz}l statements perfain to science is a controversial question.
cheverthewhol{, issue of favourable asterism may be examined with
a rauonal ap'prdach in which the situation along with its time frame is
considered as determinant factor.

As for Vi§vavallabha, the rainy season is recommended by the
author for sowing all types of seeds and planting trees. Autumn and
spring are considered as mediocre seasons for the purpose. Winter and
summer are both contraindicated for plantation. Experience of aged
pecple engaged in this vocation is highly valued in the text. Practical
knowledge of the local people attached to the particular region, ofien

came into use for fruitful operation. The Up.van. also prefers the rainy
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season as the season for sowing of seeds because it is the best sprouting
season. The exact instruction is: Seeds (of trees and other garden plants)
should be sown during the months of Asadha and S{rﬁvapa; and some
opine that they may be sown in any season of the year excepl summer
(Up. van. p. 74). Referentially it may be noted that E:ségfba and grévapa
constitute the main showering period in a year in northern and eastern
India. This is clear from the instructions given in different texts as
mentioned above that the cultural practice is looked as a total scheme
ranging from soil preparation, sowing, watering, manuring, trecatment of
ailing plants etc. to ripening of the fruits. Naturally, experience,
expertise, labour, strict vigilance, care, compliance of specific methods

all these lead to successful return from the whoie operation.

That all the texts related to agriculture and cultural practices are
imbued with pragmatic philosophy is évident [rom each and every
scction dealt with in these works. Obviously, sections containing
porients, omens or other fortuitoﬁs elements in such fexts, claimed to
belong (o scientific category, often create big confusion on the
fundamental nature of the works. But, from the perspective ol history, Lo
get a justification of co-existence of scientific and unscientific elements
is not unlikely. Whatever may be the degree of wisdom of the people of a
soclety, their proneness to fortuitous beliefs can not be distracted.
Natural science, as a result is traditionally mingled up with speculative
elements which apparently seem to be prating to the theme. A sense of
pragmatism always dominates the discourse in all the texts, They all
agree that extra effort, investment, royal support along with good fortune
can bring success even if operations are carried on in unfavourable soil
and in an area not endowed with natural source of water and even out of

favourable season.

Distance between Plants

Now it is time to examine the rules for maintaining distance
between two plants or bushes (Table IV). It is specifically mentioned
both in the Up.van. and the S@. Vr. that trees if thickly sown are hindered
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in their growth and if sown very sparsely they are in danger of falling
down even in consequence of mild winds; hence for lean plants, in the
laying out a garden, planting after the method is wise (Up.van., V.66, p.
74). So the recommendation is: one should plant trees at an interval of 10
cubits in the lower level of the garden, and at 20 cubits in the higher and
at 16 cubits in the middle; but if the surface of the gardén be plane one
should plant grass-like plants at an interval of 2 cubits, trees at 4 and

gulmas at 3 cubits.

Table IV : Distance between two plants recommended in different texts

Tor plantation

Distance
Text Type of plants and for land - - -
Superior Medium Infericy
Vrksayurveda 20 forearm
of Surapila For trees length 16 forearm 14 forearm
For bushes 4/5 lorearm length - length-
lengih
For trees on relatively high land | 20 cubits - -
For trees on land of middle :
. 16 cubils - - !
height :
For trees on land of low height 10 cubits - - !
Upavanvineda -
On plain and leveled land:
(i) For trees 4 cubits - -
(ii) For gulmas 3 cubits - -
(iit) For grass like plants 2 cubits - -
Lokapokara For trecs 16 cubits 14 cubits 10 cubits
For 1all trees with wide
. . 20 Karas - -
diametert {Superior)
For trees of medivm height and .
. . 16 Taras - -
diameter (Mediocre)
Vifva-vallava For trees of low height and
: . C o : 12 Karas - ;
diameter (inferior)
For bushes 3 Karas - -
| For grassés ' 4 Karas - -
For creepers. 2 Karas - -

Likewise in the Up.van., the similar arguments have been

extended by the authors of the texts under discussion.



97

Surapala says: The distance between two plants is fourteen, sixteen or
twenty fore-arm lengths. These distances result in inferior, mediocre and

excellent yield of trees respectively. (Su. Vr., V.64, p. 46).

Distance between two bushes should be four or five fore-arm
lengths. Puga etc. are planted carefully at a distance of two to three fore-
arm lengths. (Sw. Vr., V. 65). A clear sense of caution is expressed in the

next verse:

II’ planted at farther distance there is the danger of strong winds.
But if planted closer than this (2-3 fore-arm lengths) there is no yleld. So
one should strictly adhere to the correct distance for proper yield from
the trees (Sw. Vr., V. p.66).

We may now tumn to the old Kannada text Lokopakara where
Cavundaraya, the author, gives brief but clear instruction as follows: The
distance between two pits should be maintained such that the branches of
the two trees do not overlap each other. The distance of sixteen cubits is
superior; fourteen is moderate; and ten is inferior. {(Lok., V1.4.p.23).

Healthy growth of plants and trees depends on several factors and
it is noticed that the writers of early period pay much attention to all the
issues related to cultural practices. Same type of wisdom spreads through
out the vast territory of the country and descends down from generation
to generaton till the introduction of the modern western scientific
techniques. Percolation of traditional knowledge through ftreatises
composed either in Sanskrit or in regional or local languages has been in
practice since long. Naturally commonness in the content of these texts is
obvious. Thus we notice, instructions in the Vi§vavallabha are not very
different from those mentioned in other texts already discussed.
Directions on the issue of distarice between plant and plant resemble to a
large ‘extent the instructions extended by the earlier authors in their
works. For our proper understanding a few verses are cited here.
Mediocre, superior and inferior types of trees should be planted at a
distance of sixteen, twenty and twelve karas from each other
respectively. But this is an old theory (Vis-va., IV, V.17, p. 74). The last

sentence in the versc bears extra connotation. Old theory; certainly
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implies the conventional knowledge prevalent up to that point of time
when the author undertook the task of composing this book. So a fact is
clear that alterations and additions were continuously found out in the
process of evolution of knowledge through trials. Hence after referring to

earlier practices,

Cakrapani Misra expresses his own preference for distance lo be
maintained between the trees. First he mentions the existing rule set by
‘othiers on this issue, then he expresses his own view. This approach is
very rationél. He says: Big trees should be planted at a distance of
twcnty, medium ones at a distance of sixteen and smaller varieties al a
distance of twelve karas. Such is the rule made by some others regarding
interim distance. But in my opinion — ka1, badama, lakuca, amalaka.
bijapura and dadima should be planted leaving a distance ol [ive, seven
and ten karas in between, campa and others of its class should be planted
with seven, ten, and twelve karas distance in between and cinca, rasala,
rajadanaka at a distance of sixteen and twelve karas from each other
(Vis-va,, VI, V.19-20. pp. 74-75).

From the above survey, it becomes clear that the ancient authors
set these rules keeping in view two prime considerations: (a) adequate
avallability of nufrients [rom soil, and (b) sufficient availability of sun
light for each plant. It needs no explanation that maintenance of proper
distance ensures growth and vigour of the plants and hence the best
yield. But simultaneously it comes o our vision that a subtle change
towards lowering the intervening distance between the plants is
functional. This is perhaps because of the fact that the experience of
years had made the people conscious of prudent and intensive use of land
and hence changes are noticeable in the prescribed formulas to avoid
redundancy In land use for space in between the trees. Besides, the fact
should not be ignored that conversion of forested land into cultivable
plots involved much of labour and money. Naturally, unnecessary
wastage of man-power and thereby investment might have been few

factors that inspired deductionist approach in the spacing.
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Designing and Layout of Planting

Designing and laying out of the trees and plants as per the
instruction in the texts is strictly adherent to the architectural principles
of Indian silpa §astra. In this context, it may be remembered that most of
the diagrams in the Indian temple architecture are designed with a proper
attention to the maintenance of structural balance and projection of light
and shade along with their outer beauty and religious significance.

In the Su. Vr., the designs prescribed for planting trees are:
mandapa (canopy), nandyavarta (_qﬁadrangle wiith an opening to the
west), swastika (famous diagram ol religious significance),
caturasra (square), sarvatobhadra (a square enclosing a circle), vithi
(line), nikunya (arbour) and pudtjaka (cluster). (Su. Vr.,, V. 94. p. 48).

The same verse is represented in the Upavanavinoda. The
application of the architectural design in the scheme of planting the trees
18 probably intended with the purpose of providing proper sun-light for
the vigorous growth of branches and foliages and thereby enhancing the

acsthetic attraction of the whole arrangement.

in the Visvavallabha a few designs have been recommended with
regard 1o grass, bush and creeper e.g. vithi, swastika and circle. (Vi§-va.,
1V, V.18, p.74).

Surapala categorically mentions that pits should be prepared well
in advance. The length, breadth, and the depth of the pits should be a
forearm measurc uniformly. They should be properly dried, filled with
cow bones and cow dung and burnt.

Continuous researches on the basis of observation and application
of new techniques evolved knowledge of improved methods. Planting
proved better yield than sowing of seeds in some cases. As for specific
instance the following verse is quoted: Sowing seeds for makanda,
dadima, kusmanda and alambuka is good but planting is even better (Su.
Vr., V.69.p. 47).

The method of sowing and planting in the Su.Vr., is more

elaborate and exhaustive in its treatment. Distribution of the verses
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numbering 325 in total (including the missing nos. 184,202 and some
lines) in the text under different appropriate headings reflects the
technical perfection of the text.

It is said: Large seeds should be sown singly but smaller ones
should be sown in multiples. The seeds of naramga should be sown in a
slanting position with hand. (Sw.Vr., V.72, p.47). The instruction for
laying the seed in slanting position in the pit is a clear example of minute

attention of the author for every detail of the science of culfivation.

In case of propagation by stalk, the prescribed rule is — The stalk
should be eighteen arigula, not oo tender nor too hard. Half of it should
be smeared with plenty of cowdung and then (it) should be planted with
three fourth part in the pit and should be sprinkled with water mixed with
soft sandy mud. (Su. Vr., V.76, p.47).

The lower part of the stalks of §al‘ap§tn'ka should be planted in a
carry and drenched with water for about two months {\S"u. Vr., V. 77,
p-47).

As a result the stalk will be covered with leaves and there will be
no crisis if uprooted and transplanted elsewhere according to choice. But
transplantation is advised to be undertaken in the beginning of rains.
Small trees are suggested to be transplanted by day time but in case of

big trees, evening is considered as perfect.

Watering of Plants

The advices given in the texts relating to agricultural sciences
touch all aspects of plant life for the healthy growth from the very
beginning,' and recommendations for watering the plants are more or less
similar in all the works. |

According to Surapala: Newly planted trees in arid land should be
watered every morning and evening for a period of fifteen days until the
soil is fully soaked (Su.Vr., V. 109. p. 49). But for marshy land the
Instruction is obviously different. Here, watering should be restricted to

only once in five days. In ordinary soil, watering should be done for ten
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days every moming and evening. but the quantity of water should be
limited (Su. Vr., V.110, p.49).

Watering should be in keeping with the nature of the season and

also the size of the plants and hence the rule is:

Well rooted plants should be watered every alternate day in
winter, every evening in spring and thrice a day in summer (Sa.Vr.,, V.,
111, p.49).

A Slight difference in regard to drenching of water is marked in
the Up. van. In case of newly planted ftrees, watering twice is
recommended, once in thc morning and another in the evening. Watering
rules vary from season to season. In the autumn and in the winter it

should be done every alternate day but everyday in the spring.

Regarding summer, there is clear difference between the Suw. Vr.,
and the Up-van. The instruction here for waltering in the summer is

twice, not thrice like that in the V_rlgséyurvedau.
The Lokopakara sets the guideline quoted below:

Such newly sown plants should be watered twice in the morning
and evening regularly in summer. The moisture content of the soil should
be observed in rainy and winter seasons and watering should be done
accordingly (Loko., V. 8, p. 23).

Water management is also dealt with in the Visvavallabha but
with a little more details.

It is said: A newly planted tree should be sprinkled every morning
and evening il it does not rain. It should be supported with sticks etc.
fixed close to it so that it is not disturbed by a stormy wind ( Vi§-va., V.,
V.1, p.75). Provision of digging basin around a plant for storing water at
the root for its good growth is not unfamiliar in traditional Indian plant
science. Circular ditch around a tree is mentioned both in the Up.van.
and the Vi§-va. but with a caution that trees suffer from indigestion if the
water in the ditches is not dried up, hence one should not pour fresh
water in it tili that is the case. (Up.van., V. 75. p. 75).
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The same thing we notice in the Vis-va. where it is said: When
water is filled in the basin, it does not dry even after being used by the
tree (after considerable time), the next watering should not be done again
till the water remains. The wise call this the retention of water as
‘digestive disorder’. ( Vis-va., 111.3, p.75).

Excess of water storage in basin around the plants proves harmful
tor devulapmem and growth of plants. Hence advices are extended in
these technical texts so that the people concerned with the vocation of
plantation or agriculture may avoid some health related problems of the

plants and 1ncur benelit by good return from the trees and plants.

Krisisukti: Side by side with the instruction on watering, a number of
verses are found in the KdSyapiya Krisisukti which contains information
on irrigation. Kasyapiya Krsisukti was translated into English in 1983 by
(3. Woitilla and was published in Hungary. But the translation is not
easily available. The second translation, which is proving to be of much
help to the present researcher is the work of S.M. Ayachitm. Wojtilla has
stated ‘the date of the work in its present form is uncertain but there is a
good: reason to date the core of the work to the 8-9" centuries A.D.
There are numerous interpolations belonging to a later age. Even some
quite modern passages occur.” Whatever may be the antiquity of the text,
there 1s hardlyl dny doubt that kermel of the text bear the tradition of old
wisdom. Much emphasis is given on royal initiative for creating water

reservoirs and wells in the village scitiement.

Kasyapa says, ‘It [=village] should be equipped as a rule by the
king, with wells and reservoirs of water, adomed with gardens etc. and
enclosed by agricultural fields’ (Ka.Kr., V.64.p.76).

A reference to ghatiyantra for lifting water is furnished by the
author. The verse runs thus: The water raising contrivance is manifold —
the best is that plied by bullocks; the middle [type] would be worked by
elephants with their trunks etc. with the help of strong chains and [lastly]
the meanest {type’ is that operated by human beings (Ka.Kr., V. 169b-
170, p. 82).
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Inscriptional evidences also support the use of ghatiyantra or
araghattas, water wheels operated by oxen containing several buckets for
. . . . . h
drawing water from wells. The earliest reference is available in a 7

century inscription and it was probably adopted from Persia' .

To quote Sharma, ‘the new contrivance was slow to find favour
with the Indian peasants because of their usual conservatism in a
practically sfagnant agrarian society. But during the next four centuries it
gained in popularity, for the Cahamana inscription of the twelfth and
thirteenth centuries found in south and south eastern Marwar, point to the
wide spread use of wheel operated wells, which may have helped the
production of such cash and commercial crops as sugar, cotton and

hemp. ’

B.D. Chattopadhyay says that by the word araghatfa meant also
deep well. Ibn Batuta on his way to Kamrup from Chittagong witencssed

water wheels which were probably same as araghatta.

The rcference to the contrivance in the Kasyapiya krsisukti
naturally makes us curious for knowing the eco-zone dealt with in the

text.

According to Randhawa, Kadyapa possibly was a resident of
Kosala (Oudh in central U.P.). Woijtilla suggests that Kasyapa followed
the vaisnava tradition of South India and wrote the text sometime during
700 to 800 A.D. Nenc’s view is that although Kisyapa possessed wide
knoWledgc with regard to agriculture of several regions of the Indian
sub-continent, his main focus was on the Krisnd-Godavari deltas and the

adjoining northern regions.

Kasyapa has repeatedly stressed the need for a genuine support to
farm activities by the ruler concerned. The ruler’s support is to be
provided in identifying land for agriculture, building water-reservoirs,
planting trees on the banks of water reservoirs, constructing canals and
wells, water harvesting, making seed available, ensuring sustenance,
giving donation of land and subsidies to weaker people, arranging
markets, standardizing weights and measures, aforestation, locating
mines producing metals and collecting taxes.
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Kasyapa makes another important statcment that agriculture is a
virtuous profession, and all people, regardless of their status and castes
should practice agriculture. In the context of early medieval India, the
attitude contained in the text towards the vocation of agriculture bears
uncommon historical significance. Kasyapa ’s composition strengthens
the observation of Chattopadhyaya on the pattern of economy from the
ninth-tenth centuries onwards. His exact expression is — °... but agrarian
production witnessed several features of growth such as expansion of
areas of cultivation, increase in the use of well and tank irrigation and
perhaps a recognizable shift to the production of certain items of
commercial agriculture which began to enter into networks of
exchange’”. Of the 606 verses in section one of the KaSyapiya
Krsisukti, 180 verses have been spent on building water res.ervoirs,.
canals and wells and emphasis on water-harvesting. In fact, verse 178

implies that rain is assured in all places.

It is said:
Megha prézce?mké[e tu brstif sarvatra niscita |
Datvayoganmun ﬁfrdré'pém sartkalpadapisarvatha |l

It means — by the will of God or by the divine power of the great sages
rain during the time of movement of clouds is assured in all places
(Ka.Kr., V. 178. p. 82). Kasyapa extends suggestion to the king in
respect of proper utilization of rain water which implies govcrnmemjs
responsibility for developing infrastructural facility for steady growth of
agriculture and other plantation works in the country. The relevant verses
say:

- The king should arrange to fill up the reservoirs with cloud water
in due time for ensuring (overall) well-being. (Ka. Kr., V. 179, p.82).

That water (therefore) should be preserved by all (sorts of) efforts,
as agriculture is said to depend on water. Hence, kings and [other]
eminent persons should obtain water by exerting everywhere in the
seasons and conserve it — thus spoke the great sage Kasyapa
(Ka.Kr.,V.180-181,pp.82-83).
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Nourishment of Trees and Plants

In Upavanavinoda it is explicitly expressed that merely planting
or sowing will not bring return from the trees or plants. Nourishment is
essential for getiing expected yield. For this purpose the ancient
authorities offer some rules relating to nourishment of plants,

Nurturing of trees with manure is suggested in all the texts like
Vrksayurveda of Surapala, Lokopakara (Kannada), Ky$iparasara, Krsi-
gita (Agricultural verses in old Malayalam \anguage), KaSyapiya
Krsisiikti, Visva-vallabha and others.

All the texts mentioned above emphasized the application of
organic manure which included cow-dung, goat dung or tendrils of
creepers 1.€. green manuring. Besides, many other components were used
as nutrients of the plants. A few rules relating 1o nourishment of plants
may be quoted herc from different texts to get an idea of different types

of manures used during the time.

In the Upavanavinoda, this section is called as Posanavidhi. This
section contains 26 verses covering the nutrition method for all trees and
plants belonging to any category like timber yielding, {ruit yielding or
flower yielding. It is mentioned:

For the (growth of) old amalaka trees the pulse masa is extremely
beneficial, for young finduka trees application of water and milk is very
helpful; powders of barley help the growth of cocoanut trees; and all
trees rapidly grow if in the planes (Up.van.,V.149.p.31).

-~ Constant -etforts were in vogue for improvement of taste and
qualities of fruits. The instance of mango or dadima may be drawn. The
relevant verses are: Mango trees bear very fragrant and sweet fruits at an
carly date if they are watered with decoction made up of milk
paiicapallava ie. leaves of mango, a$vattha, vata, plaksa and
yajaadumura together with the fat of deer, boar, jackal, elephant, horse,
etc. (Up.van., V.150, p.81).

The next verse is related to dadima: A decoction made up of

clarified butter, kunapa water, vaca and pig’s stool — is extremely



106

favourable to the development of fruits of dadima trees. And water or
decoction made up of powders of kulattha is favourable to the roots of
the same tree.

To enlarge the size of the fruits with scanty number of seeds in
them was also the target of the practitioners of plant science as is
revealed in thése texts of plant science, It is said — If one, after
besmearing the trunk of a pomegranate tree with saphari fish and
p'owders of triphala (fruits of amalaka, haritaki and bayeda) applies to its
rools the .?owders_. of above three fruits and mango paste and also
fumigates with frankincense, the fruit of the said tree is sure to be as
large as the palmyra fruit. (Up.van., V. 152).

For reducing the number of seeds to a minimum in vilva fruit the
recommendation is: If kapittha or vilva tree be watered with clarified
butter, milk and honey, it bears fruits which are sweet to the taste, full ol
fleshy substance containing scanty number of seeds. (Up. van., V. 156).

A plum tree bears fruits which are as swect as sugar when its roots
are developed through being watered with the decoction of #ifa and
yastimadhu and with kunapa water (Up.van. V.158, p.82). In this verse,
we notice an cffort for reducing the sour taste of plums. There are
striking resemblances between the verses of the Up.van. and the Su. Vr.
In the matter of nourishment of trees there are some 'variations; the
variations are not elementary but compositional, but all pertaining to the
group of organic manure. The suggestion in the Su. Vr. will show that the
basic principle of manuring the mango tree is same though difference in
components is discernible. The relevant verse 1s quoted here. “The
mango trees are nourished well and loaded with sweeter and bigger [ruits
if treated with water mixed with ripe fruits of ankolha, ghee, honey and
marrow of a bear (Su. Vr., V. 123.p.50). In the Su.Vy., the cases of
coconut, orange and other [ruits have been taken into consideration for

improvement in the qualities and quantities of production.

Varieties of flower plants and creepers like ketaki, lotus, syaimna,
madhavi, karavira, kuranta, malltka and many other types of flowering
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plants have been discussed in both the texts. Besides a number of
vegetables like birbhati, alambu, karkaru, trapusa etc. are mentiond.

In ali agés and in all times easy livelihood obviously depends on
the success of agriculture espacially in an agrarian country like India. So
constant researches for agrarian development have become the part and
parcel of scientific activities of India from the time immemorial.

Kunapa Jalam

In a discussion on nourishment of plant life kupapa falam, i.c.

organic liquid manure should be treated with special emphasis.

In verse nos. 113-114, Surapala refers to the use of Kunapa jalam.
In the Up.van., the procedure of preparing this liquid organic is given as
follows:

One should boil the flesh, fat and marrow of deer, pig. {ish, sheep,
goat and rhinoceros in water, and when 1t is properly boiled, one should
put the mixture in an earthen pot and add into the compound milk,
powders of sesamum oil-cakes, mdsa (pulse) boiled in honey, the
decoction of pulses, clarified butter and hot water. There is no fixity as to
the amount of any of these elements; when the said pot is put in a warm
place for about a forinight the compound becomes what is called kunapa

water which is very nutritious (Up.van., V. 171-174, p. 83).

- The Visva-vallabha also gives the recipe of this liquid nuiritient of
the trees and plants. The composition as well as preparation methed is
almost the same.

The dictionary meaning of the word Kupapa is“smelling like a
dead body’, ‘stinking’ls. The manure kunapa jala was used since the
ancient times. Documented references to the said liquid manure are
found in the above mentioned texts. Surapala adds, “This kunapa 1s
highly nourishing [or the trees. This is as stated by the ancient sages and

I (Surapala) repeat it here after verifying the same’.
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In the Lokopakara, there are no details of preparation. It is said
that the pits (for sowing) have 1o be sprinkled with kunapa (fermented
Jiquid prepared from flesh ctc.) water. The seeds will sprout and grow
well. (Lok., V. 7.p. 23).

In the Visvavallabha the preparation technique is given but at the
same time the author does not forget to acknowledge gér&ﬁgadham 1n
this context. Thus from various texts, it appears that this organic
compositiém was the outcome of long experience and trials. The method
of preparation was truly not comfortable, it involved animal waste and
foul odour. Surapiia mentions waste from animals like cow, porpoise.
cat, birds, deer, elephant etc. But it is evident in the same text that the
author af the samc time suggests to store animal waste underground
perhaps to control bad odour in the air. Y,L. Nene claims that preparation
and use of Kupapa jala was virtually forgottcn. But V.S, Ayangarya, a
mathematician, experimented with kupapa jala in the recent years and
published a short note _t_ﬁled_ ‘herbal kunapa " in the journal Asian Agri-
History in 2004. He reported excellent results when kunapajala was
applied to mango and- coconut.”. He continued his experimentation in
Arunachal Pradesh in North Fast India. He developed herbal kunapa and
called it Sasyagavya. Following the instruction of Virksayurveda he
prepared kupapa jala by fermenting aerobically safari fish in cow urine.
In 2006, Ayangarya reported formulation of musika kunapa. In
Tamilnadu, Natarajan popularized the use of panchagavya the
components of which are cowdung, urine, milk, card and ghee. This is
actually prescribed in Garudapurina and Varahapurana. A person takes it
as sip for purifying himself from sin. Use of panchagavya as manure is
not documented here. Natarajan adds other ingredients like sugarcane
juice, coconut water, banana eic. Further the mixture is allowed to
ferment aerobically for a week and automatically proves to be highly

nutritious and may be called as panchagavya kunapajala.

It is generally stated in almost all text books that plant roots utilize
chemical fertilizers faster than organic marnures. This is true when the
organic manures which are soft and semi-dry, are scattered in the field.

kunapa jala and its application are very different from the application of
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other organic manures. kunapa jala is a liquid and therefore ready to
reach root zone in a short time. Secondly, the ingredients of kunapa jala
when fermented, the big organic molecules such as protein, carbohydrate
and fat are broken down into very simple molecules almost ready for
absorption by plant roots. In contrast, the solid organic manures require
considerable time for further transformation by soil micro-organisms into
simpler forms absorbable by the plants. It is only the farmers and sages
of ancient India who took pains to formulate and use improved organic
manure for perennial plants. If we go by the definition of Vartta in the
Arthasastra, we will definitely mark that constant observation,
experiments, trials which in a sense form the basics of empirical science

were instrumental for its prospect and development.

In the discussion of manuring, it is important to make some idea
of the Ancient India’s notion about plant physiology. Guaaratna in his
commentary on the Saddarsana samiiccaya very apily describes the
influence of soil and food upon the system of the plants in producing
health and disease. It is said: ‘Just as the human body receives
sustenance through'thc assimilation of the mother’s milk, dishes, cic. 50
also the vegetables ,assimilate food according to the nature ol the earth
soil, water, etc.” “Just as the human systemn is at ease and is discased
according as it takes wholesome or unwholesome food so also plants
grow or decay by assimilation of suitable and unsuitable food”. Thus
connected with the nourishment of plants the most jmportant factor is the
soil — the principal source of sustenance . G.P. Majumdar, who is a
renowned modern botanist with sound knowledge in ancient botanical
texts of India, delineates the whole process of absorption. transport,
iranspiration and assimilation of food in the plant-body. He has
explained the etymology of padapa lucidly but aptly, and al the same
time, discerned the undertying scientific understanding of the ancients.
He states that plants draw food materials from the soil with the help of
the roots which constitute exactly what mouth is to man, and thus
another name for tree being padapa meaning that which drinks through
roots. He adds that the food materials from the soil enter plant organs, in
the form of liquid and not solid, and the ancient etymology has evidently



110

anticipated the accuracy of the modern scientists. Majumdar also says,
‘besides the full-fledged development of the scientific knowledge of
nuirition, we have in some of the provincial proverbs attributed to the
mythical Khana, the depository of the wisdom of ages, a distinct
knowledge of the function of leaves in the maintenance of plant-iife pre-
supposed”. The following aphorism of Khana is shown by Majumdar in
support of his view regarding Khana:

‘ After you have planted the planiain trees, do not cut off their

leaves, and this will bring you both bread and clothes’
(Lagiye kala na kata pat, tatei kapad, tatei bhé!)gl,

“The paddy develops day by day owing to sunshine by day and
water by night’. (Dine rod rite jal, din din bare dhancer bal).

The modemn scientific explanation of the fact would be, to quote
Majumdar ‘that during day time with the sunshine food is prepared,
assimilated and stored and during night time the growth of the organism

takes place, and for this a supply of water is needed. ’

Vriksayurveda: The science of the treatment of plants may be traced in
the Brhatsamhita and A gnipurana. But the tradition of medical treatment
ol trees and plants developed as a separate branch of knowledge. Farlier
Vrksayurveda constituted a section in the texts like Brhatsamhita and
others but steadily the subject developed as full fledged branch and full
text on plant treatment emerged. We have already got the name ol
Vrksayurveda ol Surapala. But besides this, a full text on plant science
has been discovered and the most significant point in this context to note
is that the manuscript of the text has been found in Coochbehar, the
capital of the Koch Kings in northern part of West Bengal. Besides,
Vrksayurveda has been dealt with in the Upavana vinoda. The section
dealing with the treatment of plants is named as Tarucikitsa. It is
explicitly stated in the beginning of the section — Trees, like men, get
diseases through the affections of vata (wind) pitta (bile) and kapha
(phlegm) — the three pathological humours. One should diagnose the
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diseases through their symptoms and cure them radically. (Up. van., V.
175, p. 83).

The author has made a clear cut distinction between the ailments
of trees due to outside factor and the trees attacked by internal diseases.
The treatment prescribed for these two different types of ailments of the
frees are pot same. The external causes for ailments are defined as
follows: When a tree is consumed by insects, burnt by fire, broken by
storm, struck by thunderbolt, - one should cut away the affected parts,
but in casc of diseases the operation is to be ol a different nature.

From the verses, it appears that for want of nutrition vata, piita
and kapha act as the root cause of all diseases. In addition, there grow the
worms at roots of plants. Decoction of cow’s urine, clarified butter,
vidanga. mustard and sesamum are advised to be applicd to the trunk.
Fumigation is also advised. Kunapa water and milk also are to be applied
in case ol sicknes of trees for repeated production of fruits and flowers.
Fixcess of water causes digestive problem in the trees. Treatment with the

mixture of vidariga, clarified butter and milk is suggested.

[ike surgical treatment of human body, trees may be (reated in the
same way. Surapila clearly tells of two types of diseases of trecs:
internal and external. The internal ones are those which are caused by
vata, pitta and kaph and external ones arc those which are caused by
nsects, cold weather ete. Some common symptoms of diseased platns
are delected, as tor example — yellowness of leaves., untimely dropping
of fruits, dryness.and paleness of leaves, flowers and {ruits etc. Striking
with an axe creates injury in the body of tree and causes dryness of the

{ree.

Surapala describes and suggests that various discases of trees
should be diagnosed by the above-stated respective indications. Surapala
tells in details regarding diseases; verses 165 to 184 are spent on the
diseases. Treatments are given in verses 185 to 222 of the text. In case of
diseases caused by vata, [lesh, marrow and ghee have been suggested as
antidote. The sprinkling of kunapa water is also advised in such cases.

Besides, prescription is given for fumigation of the mixture of fat of the
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hog, oil of the Gangetic porpoise, ghee, hemp, hair of the horses, and

cow s horn — boiled and set to a decoction.

The second type of diseases generates from kapha and is to be
freated with bitter, strong and astringent decoctions made out of
panchamulia. Besides, the paste of white mustard should be deposited at
the root and the trees should be watered with a mixture of sesame and
ash.

_ A scientific look out is clearly reflected in a verse where a
measure is advised to get rid of infection following a rational method.
This is as follows: In case of trees affected by the kapha disease, earth
around the roots of the trees should be removed and fresh, dry earth
should be replaced for curing them (Su. Vr., V.189, p.54). The kapha
diseases of piants may be due to attack by bacteria, viruses or fungi. In
damp soil these diseases occur mostly. Hence the curative measures have
been suggested by uprooting the plants and replacement of original soil
by fresh and dry carth. This practice is very much popular stiil now

particularly in banana cultivation.

Pitta type of diseases are to be treated with coo!l and sweet
substances. To protect the plant from insect infestation, sprinkling the
trces with cold water for seven consecuiive days 1s suggested
(Su. Vr.V.193, p.54). The scientific rationale behind this advice perhaps
is to wash away the eggs and tiny insects so that their population is

suppressed to a sub-threshold level,

The worms accumulated on the trees adversely affect the heaith of
plant. In order to get rid of suggestion is that the trees are to be
fumigated with mixture of suitable ingredients so that the worms are

destroyed or run away.

It is further added that any of the remedial mcasures when fails o
cure, the plants should be transplanted to special sites. The underlying
principle may be that in the original site the soil is deficient in some
essential micro-nutrients causing the ailment of the plants. In special
sites the nutrients may be in existence. This is a sort of experiment or
trial for a remedy.
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Lokopakara: In the Lokopakara, the author Cavundaraya says, ‘the plants
should be sprinkled with curd-rice for protecting them from hailstones.
Plants have to be fumigated with the ash of a tree burnt by a thunder bolt
for protecting them from the frost. Fumigation of the plants with fish
meat, mustard and plantain leaf helps them to grow vigorously and
stoutly” (Loko.,V.10, p.24).

Regarding smoking of trees the prescribed formula 1is,
‘Fumigation of frees with mixture of the powders of following
ingredients makes them disease-free. They also bear abundant fruits. The
ingredienfs érc vidanga, Indian bdellium, fish meat, wrmeric, mustard

and arjun flowers’ (Loko., V. 12, p. 24).

In._the_next verse it is said, - ‘If shoots or branches are broken,
wounded, bleachd or dried, it indicates a disease has aifected the tree.
The diseased parts should be smeared with hot ghee and filled or pasted
with vidanga powder and black soil. The tree gets cured and grows well’
(Loko, V. 13.p. 24).

Suitable season for transplantation is also fixed by the author of
the Lokopékém. The instruction is like this: The well-grown trees have
to be transplanted in winter (MrigaSira-pusya i.c. December-January);
that with fruits in the rainy season (éré"vana—BhEdrapada or August-
September); and the young trees in the post-winter { Magha-Phalguna or
February—March). The plants transplanted as above grow vigorously in

an astonishing manner.

| _Vjsvavaﬂabha In this texi, the trdd1t10r1a1 three main causes are detected
as the sources of ailments of the trees and plants. It is clearly said, “Trees
may acquire disorders of vata (wind), pitta (bile) and kapha (phlegm) due
to pungent and strong, bitter, heat generating and salty and (excessively)
sweet, sour, oily and salty decoctions’. Wind related bile related, phlegm
related, all the diseases along with other various diseases have been
~described in the text with their medicinal remedies. Other diseases
described are — diseases of indigestion and over medication, insect
related disorders, forest burn, fire burn and lightning related disorders are

the main. Measures are suggested for avoiding contact with unhealthy
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trees e.g. “The {unhealthy) tree located in the midst of other trees) should
be cut off, as a result of which other affected trees can be cured quickly.
Alternately, if the affected tree is young, it should be shifted to a new
place’ (Vi§-va. Chap. VIII, p. 85). Furhtermore, antidote for wrong
medicine is suggested. This is as follows: ‘If the tree comes in contact
with wrong medicines etc. the wise planter should remove the old soil
and fill the basin with fresh soil’ (Vis-va., Chap. VIII, p. 86). So we find
that moré- or less uniform system of medicinal treatment was prevalent
throughout the vast country for centuries, cven up to present days, where

people still are following the indigenous rural traditions.

Vrksayurveda of Pardsara. The Vrksayurveda of ParaSara is a very
important ireatise on plant science. A manuscript of the Vrksayurveda of
PardSara was discovered by Vaidyasastri Jogendranath Visagraina. An
article under the title An Introduction to the Vrksayurveda of PardSara of
N. N. Sircar, son of Jogendranath was communicated to the Asiatic
Society of Bengal by G.P. Majumdar and it was published in the journal
of the Society in Vol. XVL N'0.1,195022._ In this article a preliminary
account of the manuscﬁﬁit and of the contents with a list of technical
terms and their English equivalents are furnished. N.N. Sircar informs us
that Vaidyasastri Jogendranath Visagratha who lived in Navadwip
became a great scholar in ParaSarian Botany by its applialion in actual
nature study. He also made a Bengali transiation of a portion of the

manuscript.

A more curious information which bears much significance for
the people of North Bengal is supplied by D. K. Kanjilal in the foreword
of the book Vrksayurveda of Parasara”. The manuscript was probably
traced from Coochbehar where Jogendranath spent long span of his life.
Coochbehar under the rule of the Maharajas from late 13" century
onwards grew up as a centre of study where scholars from distant parts
of India assembled”. Coochbehar under the rule of the Maharajas
experienced a prosperous cultural life. Roma Sarkar informs us that
Vaidyasastri I.N. Sircar was an Aurvedic physician in the erstwhile
princely State of Coochbehar in Bengal (North Bengal). The manuscript

was discovered sometimes before 1928. The manuseript is written in the
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satra style. The style became so dominant a teature that this was adopied
by the writers of different philosophical schools. The language used in
this text is of course classical Sanskrit. The manuscript even with its
simple linguistic structure contains words and expressions which suggest
its basic antique character™. It is already noted that Vrksayurveda is
known to have existed in ancient India from a very early period. N.N.
Sircar held that PardSara of the Vrksdyurveda is identical with that
Parasara cited in the Carakasamhiti There is enough evidence to show
that the branch of knowledge on plants and plant life was intricately
related to the art of healing, since the most ancient days. In the hymn of
the Rgveda the poet makes mention of 107 applications of planis to make
pecople free [rom diseases. A same lone is apparent indicating the
importance of knowledge on plants and their use in the Carakasamhita,
Caraka comments, it is only a person well acquainted with the names
and exlernal features of plants and able to use them properly according to
their propertics is to be called an expert physician (Carakasamhita Chap.
L. 56). The treatise Vrksayurveda evidently made the basis of botanical

: . L i 26
teaching preparatory to medical studies in ancient days. .

As an illustration, may be cited the story of Jivaka given in the
Buddhist canonical texts about Jivaka’s final test after completion of his
study at the University of Taxila. Jivaka studied medicine at Taxila for
the prescribed period of 7 yearsﬂ. But before he was given the license o
start his career as medical practitioner he had to undergo a unique test of
his knowledge. He was given a spade by his celebrated teacher, Bhiksu
A_-treya and was asked to collect from the area, a jojana round the city of
Taxila, any. plant which was devoid of medicinal properties. But Jivaka
-could discover no such plant devoid of medicinal properties and came
back empty handed. The teacher was satisfied with the perfection of
knowledge of his student and allowed him to leave for his home town.
Jivaka's épisode confirms that ancient Indian medical science was

intricately related to the study of plant life.
The text of the Vrksayurveda is divided into six partszs.

1. Bijotpatti kanda
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2. Vanaspati kanda
3. Vanaspatya kanda
4. Gulmaksupa kanda
5. Virudhavalli kanda
6. Cikitsita kanda

The last portion of the said work dealing with the treatment of plant
disease is found missing. The Virudhavalli kanda which seems to be
incomplete, enumerates only twenty three different creepers. The
manuscript here ends abruptly. The first part L.e. Bijotpatti kinda is again
subdivided into eight chapters and the information presented in the
various chapters bear upon the following topics: Origin of life, ecology,
description and distribution of forests in India (Fig........ ), morphology
of plants, classification and nomenclature, histology and physiology. The
nomenchlature of the eight chapters is as follows:
Bijorpattis iitriyadhyd ya, Bhumivargadhyaya, Vanavargadhyaya,
Viksanga sitriyadhyaya, Puspariga sitrtyadhyaya, Phalinga
‘sz}'m'_yédbyé va, Astanga satriyvadhyiya and DVigapz}é‘dhyE ya.
In the B:_'/'otpatmiizri_yédhyé ya, there is a reference to a conference
ol the sages which was held 1n the Caitraratha [orest. The sages under the
leadership of Bharadwaja assembled for a conference and askcd Maharsi
ParaSara to give an account of the herbs and plants that were beneficial to
the mankind” . The verse describing the event is quoted here:
Efe ksitiruhah sarve jagato hitakarakat |
Vane Caitrarathe ramye sametah punyakarmanal ||
Bharadvajadayah sarve ye canye munisaptamah |
Ghatumicchantah papracchuh Parasaram maharsayah |
Prstena munibhih sarvaih Parasaroabrabittatah |
Atharvarngam pravaksyami Brahmoktam
viksa vaid yakamm I
Eng. Trans: In order to acquire knowledge about the plants beneficial 1o
the world, performers of holy rites like Bharadwaja and other foremost
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of the sages assembled in the beautiful Caitraratha forest (in the
Himalays) and questioned Parasara (to enlighten them).

From the above passage, it is beyond any doubt that wise and
knowledgeable personalities in antiquities, in their pursuit of knowledge
followed rational methods which are much similar to those followed by
the scholars still now. The evidence of such a thematic dialogue in an
academic assembly bears a full proof testimony to the rational mind and
scientific attitude of the people of the day.

The whole speech by Parasara in reply to the queries of the sages
like Bharadwaja and others is a fascinating account of the development
of plant science in India in the ancient time. The Vrksayurveda of
Pardsara is quite different in nature and in all probability, the manuscript
under consideration is the single one, bearing testimony to the existence
of a thorough and comprehensive account of morphology of different
parts of plants and germination, that befit modermn terminologies. The
hope for tracing any independent text of Vrksayurveda was given up by
the scholars. G.P. Majumdar who edited and transiated Upavanavinoda
says in his introduction, ‘the science of plant life, Vrksdyurveda was a
distinctly comprehensive science, a branch of which dealing with the
construction and maintenance of gardens, is only referred to here. 1t is
pertinent to enquire, where is this sclence — the Vrksayurveda? It must
have been there at one time, but it is, like the Dhanurveda or the Science
of Archery and many other sciences, practically tost. A reconstruction at
the present state of our knowledge is out of the question; but we have
significant references scatlered throughout Sanskrit literature, from

which it is possible to have a glimpse of it”"

The despair of this great scholar certainly was converted into
optimism when he came to know of the discovery of the manuscript from
N. N. Sircar and could communicate it to The Asiatic Society in 1950.
This episode in the History of Botany is also very important to the
scholars in this field. Now we may turn again to ParaSara. ParaSara in his
reply to the queries of the sages, stated, ‘I shall narrate to you the
Vrksavaidyaka (i.e. Vrksdyurveda) embodied in the Atharva veda and
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as revealed by Brahmad, the creator. [Verse, 4]. The genesis of the plants,
their nature and form as influenced by variation of land characteristics
along with their care and treatment, and delineation of the essential
features of the trees, shrubs, creepers, grasses, seasonal flowers (Reu
puspa) and annual plants (Osadhi) on the surface of the earth — what all

the Lord Caturanan told me I shall now narrate the same’ [Verse. 3.

In course of the discourse, Parasara’s text gives an exposition as
to how the first living cell (Adibija) came into existence. It states that
water transforms itself into a jelly like substance (kalalam) within which
a dense organic mass (pindasthanukam) is formed, which in course of
time, being regulated (vywhan) by terrestrial energy (vasuni) is
converted into germ cell (Bija).

N.N. Sircar states, ‘In the Vrksayurveda cotyledons are termed
bi—;'amzftgka? and seeds having two cotyledons, dvjmélgkabf}'a; and one
cotyledon, ekamé't;kabi_ja. T_hese- two lerms are used in the description of
the seeds and seedlings when théy come out with one or two cotyledons
(leaves) respectively .

In the manuscript it is said:

Bﬁamé&:’kﬁ tu b;iiafas yain |

Bijapatrantu b1}'&m5t;k§y§ madhyasthamadipatrafnca |

Matrkacchadastu tanupatrakavat matrkacchadananaca

kéﬁcukam:’tyicakgate. (Versc 5)

bljfa‘qtu prakrtya dvibidham bhabati |

Iek'amél'_lkam dvimatrkarica |

Tatraikapatraprarohanam vrksanam bi—jamckamétg'kafp bhabati |

Divipatra prarohanantu dvimatrkanci Il (Verse 6)

Paragara then makes his discourse on the morphology of different parts
of a plant viz. patram (leaves), puspam (flowers), phalam ({ruits), miflam
(roots), tvak (cortex), kapdam (stem), sdram (heartwood), svarasam
(sap), niryas (excretions), kantakam (spines and prickles), bf}'&m (seeds)

and praroham (shoots). He also makes it clear that from the resemblances
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and differences in the characters of these plant parts, the classification of

plants is possible. The exact lines in the manuscript are:

Athato V_Hqsafi ga sc'itrz'_j/amadb yayam byakhyasyama itydha Parisarah |
Iha khalu sarbesam vrksavall i gulmanamangapratyangai§ca gana
samgraho yathodeSamabhinirde ksyamah |

Tatra vrksa V&H;fgalmcinéqi patrapuspa phalamiilatvak kanda sarasvara
sdm}“yz'fsasnebaka{?{akabf—ja prarohaScetyarigani bhabanti |
Arngaiscétaisca vﬂcga Vallfiguiméneiqi sadharmyam baidhiarmyam
tulyatulya pra]r.mmabbisamf](:s va ganabibhagamu padeksyamah |

English meaning: PardSara said: 1 shall now discourse upon the
I@'kgangasﬁm}as — dealing with the different organs of the plant. I will
deal with classification of trees, creepers and shrubs on the basis of their

different organs.

Thus the text of ParaSara contains elaborate morphological

information on the plant parts. Accuracy of observation is astonishing.

It is [ogical to think that ﬁréctical need led to the development of
knowledge with regard (o precise identification of plants and we [ind a
system of nomenclature of plants based upon the salient morphological
characters is an essential feature of various texts like Caraka and Susruta
Sambitas. 1t is interesting to note that the set of plant organs that comes
under detailed consideration in this text are found exactly mentioned in
the Caraka-Samhiti as plant parts for medicinal importance. The

.knowledge of plant science as embodied in this text is both exlensive and
‘intensive. The author makes an indepth study on classification and
- nomenclature of plants, their morphology, anatomy as well as
physiology. In addition, the text describes quite in detail the modes and
mechanism of germination of seeds. One unique feature of the text is that
the author in the remote past conceived an idea of origin of life and first
cell on the earth from water and soil, a concept that has bean established
in modern days mosl scientifically by Oparin, a famous Russian
hiochemist.”
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The present text records a fair knowledge of the intemal
organization of an ovary. The ovary 1s recognized to be divided into
chambers (putaka) and to contain the placental tissue (pusa) inside.
Terms like prapusa and triputa are traditionally known. Sircar and Sarkar
think that the derivative meanings of the terms seem to suggest that the
internal structure of an ovary was noticed even at an early pri0d33.

The text contains developed knowledge of the anatomy of the leaf
and ridimentary concept felating to the fluid transporting system inside
the plant. If is stated that there are innumberable cells in a leal which
serve as a store house of sap. The leaves take in air, heat and the colorific
principles. High degree of precision in expressing scientific concepts is
conspicuous by the use of proper terms like rasasyaca-adharasca,
parncabhautic guna, anavasca, rafijaka kaldbestitena and other likely
terms.

The meanings of some of the terms are like these:

Rasasyaca adharasca — store house of sap.
Paficabhautic guna — elementary properties.
Patrapaksam — leaf blade
Vimtam - petiole
Patraira— veins
Rasakosa — cells
Marhi - rachis
Vistara — tendril
Pattika — leaf sheath.
In order to get a specific notion of the scientific researches on plants an
example may be cited™". Regarding rasakosa it is said:
Patre rasakosastu rasasyasraya adharasca |
Khalu viksapatre rasakosasti parisamkiyeyah santi |
Te kalabestitena paiicabhautikaguna-samanvitasya rasasya
Sayasca |

Ete raffjaka yuktamanavasca |
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Kala tu suksmacchapatraka ya bhiitosmapacit kalaladupajayate |

Afaya adharasceti
English Translation: The leaf cells are the reservoirs of the fluid. The
cells are also called asaya which means a receptacle. A leaf is made up of
innumerable cells, each being surrounded by a membrane (kafa),
- containing the fluid constituted of the five elements of the pancabhautic
gupa. Cells are microscopic (apavaéca) and contain a kind of coloured
substances. The membrane of the cell i1s fine and transparent. It is
derived out of the kalalam (jelly like substance) as a result of the
metabolic changes under the influence of the heat energy (bhiitosma).

The information contained in the verses just mentioned above is a
clear proof of acquirement of knowledge ot the botanical scientists of the
past. The accumulation of knowledge in sciences is of course an endless
process. That Vrksayurveda developed sieadily by the efforis and
observation of the scholars in this field is merely a fact. More examples
may perhaps jumble our historical discourse. Butl the whole content in
the present text leaves no doubt that the ancient people had made a long

headway in this branch of study.

Arbori-Horticultare: The science of arbori-horticulture developed during
this period as a distinct discipline, though fundamentally it is a part of
the Vrksayurveda, it deals with the construction and maintenance of
gardens and parks for health, recreation and enjoyment of the public. The
existence of this science in a rudimentary form can be iraced to the
Rgvedic times. |
With the emergence of the state system, the concept of public

parks and pleasure gardens took a concrete shape. Govemment’s
initiative is indicated in the Arthasastra, Kamandakiniti and Sukraniti

In the Arthasastra it is clearly mentioned — A forest should be
provided with only one entrance, rendered inaccessible by the
construction of ditches all round, with plantations of delicious fruit trees,
bushes, bowers and thornless trees, with an expansive lake of water, full
of harmless animals and with tigers, beasts of prey, male and female
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elephants, young elephants, and bisons — all deprived of their claws and

teeth — shall be formed for the king’s sports35.

According to Vatsyayana, all big houses and palaces of kings had
a pleasure garden. It is said: Tatra bhavanamasannodakam
vrksavatikava-dbibhakta karmakaksam dvibasagrham Kkarayet (Kam.,
Su., IV 4. p. 55).

The instruction for erecting vrksavatika with source of water is

. 36
extended in the verse .

In the LS{ukram'_ti, the requisite knowledge of the supermntendent of
parks has been defined. It is said, ‘The superintendent of parks and
forests is he who knows of the causes of growth and development of
flowers and fruits, who knows how to plant and cure the trees by
administering proper soil and water at the suitable time, and who knows
of their medicinal properties. (Suk., 1. 317-319, p. 80).

Sukracirya calls the superintendent as Aramadhipati which
corresponds to superintendent of Botanical Gardens of modern times.
This officer in charge of the forests as well as parks had to know all the
ins and outs of plant fife’ .

The author also mentions the functions of the gardener. The

gardener is to collect flowers and fruits after having duly nourished the

trees with care. He is also ent'_ru'sted with the duty of collecting taxes.
From the text it appears that some fruit and flower gardens were
built and maintained at the initiative of the government .
In the Ramacarita, Sandhyakaranandi gives a glowing description
of the city of Ramavati which was decorated with pleasure gardens and

with vegetable and fruit gardens as well. Verse 12 in Chapter III tells us:
Paramabirala kandabalimayamabirala kalakantha kijammukham |
Prthula kuca Sriphalakampanasahitam lolamafijulavalikam 11>

English Translation: Varendri (was) ownig the good pleasure garden
containing the bulbous roots, bread fruit trees, bifva and jack fruit trees

and the entrance being reverberated with the coos of cuckoos and ornate
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with nimble and delicate creeper. Verse 13 too in the same Chapter also
echos the same tune. Glowing description of the garden and the parks is
given by Sandfhyikaranandi. The garden was full of birds, deer
(belonging to the kandala type) and humming bees. By sweet-smelling
breeze and nagaranga trees the garden surpassed the beauty even of the
paradise of Indra’.

- Thus, we find that arbori horticulture was a long known practice
in India. The construction of a garden and its dedication to public usc is
mentioned as early as in the vedic period. (K. V., 111, 8. 11). |

Though the Sukraniti is of much later date, we find, apart Irom
pleasure gardens adjoining a dwelling house, there were parks and
pleasure gardens which came to be regarded as important features of the
social life in ancient India. The art of arbori-horticulture gave rise to
special classes of skilled artisans who were given pafronage and
protection by the State. The artisans used to construct parks, artificial
forests and pleasure gardens. The parks were meant for health,
recreation, enjoyment etc. This is clearly mentioned, ‘the planting,
grafting and preservation of plants constitule an art.” (gak., IV, 111.144.
p. 157).

It it is already mentioned that Vatsayana tells of vrksavatika or
puspavatika and gives direction for making gardens attached to the
house. The house that the nagaraka builds for his residence shows his
taste and love of beauty. The house is to be built in close proximity o a
supply of water and is divided into two parts. There is a number of
rooms, each set apart for its special purpose and attached to the house
there must be a garden with wide grounds, if possible, where flowering
plants, fruit trees and kitchen vegetables can grow. The verses relevant
to arbori-horticulture are quoted here to have a glimpse of the general
concept of the contemporary people regarding the utility of developing
the practice of garden culture. It is clear instruction to the house mistress.
She is to procure seeds of kitchen vegetables and medicinal herbs. The
relevant verses are:
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Paripiltesu ca haritaSikavapraniksia stambafijirakasarspajamoda $ata
puspadtamala gitlmamsca karayet (Kam., I11. 1.6.p.113).

English Trans: In the even and stone less ground green vegetables, sugar-
cane cumin, jiraka, sarsapa, ajamoda, Satapuspa, tamala and bamboo

- should be produced.
Regardmg ﬂower garden Vatsayana suggests:

Kl!bj&k&mdf&k& mallika jati kurdnlaka navamdlika tagara nandyavartta
Jaba gulmana nyamsca bahupuspan valakoSiraka patalikamsca
vrksavatikayanca sthandilani manognani karayet (Kam., 7., p. 114).
The next cjuoted verse is related to green vegetables:
Mitlakaluka palanki damanamratakairvaruka
trapusavarttiku kasmand dlabu sirana Suka nasa svayamgupta
t:'Iaparpfkégnimantba—z‘afuna~pa[3.'pdu—pmbhg‘tﬁdaq7
sarbbau;sddhﬂ}éﬁca Vl}'agrah&paxp kale vapascall (Kam., 29,
p.116).
That the women possessed a good deal of knowledge is evident from the
text. The garden s'ho'uld'be in charge of the mistress of the house. She is
to duly procure seeds of common kilchen vegetables and medicinal

herbs. Thus it is evident that the house wives bore the responsibility of

producmg, a number of vegetables which constituted the everyday dishes.

Verse 29 mentions a number of vegetables lo be produced. These
are millaka, trapusa, dluka, pilanki, damanaka, amrdtaka, crvaruka,
_véri'zika, kusmdnda, aldvu, siirana, Sukanasa, svayamgupla, lilapaimika,
agnimantha, lasuna, palandu and such others. The direction is also given
as to how greens and vegetables are to be reared in specially prepared
beds, sugar cane in clumps, stunted shrubs of mustard, ji_raka, ajomoda,
Satapuspa and similar herbs in patches, and the dark tamala trees in
- groves. The flowering plants comprise kubjaka, amalaka, mallika, jati,
kurantaka, navamallika, tagara, nandyavarta, jaba etc.; the shrubs include
balaka, u§ira and other grasses which yield fragrant leaves and roots.
The garden is also to be provided with bowers and vine groves with

raised platforms here and there for rest and recreation. A swing is to be
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fitted on a spot well guarded from the sun by a leafy canopy. The text
speaks indeed of an abundance ol various tlower plants to be artfully

arranged, here and there. It is said —

Svdstirnd pretikhadola vrksavati kayam sapracchayi sthapndilapithiki ca
sakusumeti bhavana vinyasafi | (Kam., 15, p. 56). Like all the texls
dealing with Vyksayurveda or the art of gardening, Kamasditra also gives
emphasis on the sources of water and hence the suggestion in it — kupam
vapim, dirghikam ba khinayet i.e. a well or tank, large or small, should
be excavated (in the middle) (Kam., 16, p. 114). Thus arbori-horticulture
became a part and parcel of city life and domestic life in the past.

An interesting corroborative evidence regarding the horticultural
knowledge of the women in the past is lurnished by the Deopdri
mscription of V;jayzzscna“. The translation of the relevant verses runs
thus: through his grace the Brihmanas versed in the Vedas have became
the possessors of so much wealth that their wives have o be trained by
the wives of the town people (to recognize) pearls, picces of emerald,
silver coins, jewcls and gold from their similarity with sceds of cotton,
leaves of saka, bottle-gourd flowers, the developed seeds of
pomegranates and the blooming flowers of the creepers of pumpkin
gourd respectively. From the above quoted portion of the said
inscription, one thing is clear that the women had to bear the
responsibility of supervising the kitchen gardens attached to their houses
and thereby they developed practical knowledge in this branch of
science . This cultural practice was a special area of interest of the
women In the past and they were traditionally associated with this area of
scientific activities'. In the Up-van. there is a distinct section on
‘construction of a garden house . Up-van. constitutes a chapter of the
encyclopaedic work §§raﬁgdhara Paddhati dealing with a variety of
subjects along with arbori-horticulture.

The construction of a garden and its dedication to public use is
mentioned as early as in the Vedic period we know. In the Grhyasdtra of
Sarikhdyana, there is mention of a Vedic ceremony — ‘the consecration

of a garden’. The Matsyapurana also enjoins that “some space should be
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left all round the house. The front is not to be covered with trees, in a
building but the back should be so covered with them. Apart from the
pleasure gardens adjoining a dwelling house, the parks and public
gardens used to feature the social life in Ancient India.In the Up-van. the
construction of a garden is termed as Upavana — prakriya . There are
some similarities in the process of construction of the garden described
in differents texts. Verse 83 of Up~-van. has a striking similarity with the
verse 13 in the Chap. IV of the Kamasutra. 1t is said, one should make a
swing out of the strong creepers attached to the branches of two trees, fit

for a couple to sit (Up-van., 83, p. 75).

There are provisions for swing, artificial but fine cave decorated
with branches of trees, leaves and creepers, peacocks, rows of trees,
ponds of transparent water, steps o the lake, pieasure-boats and flower
plants in the pleasurc garden.

A pleasant picture is drawn in the following verses — ‘In places
one should construct artificial lake with such eye-delighting water in it
that the reflection of the moon-beams in it causes the iltusion of a garden

in water’ (Up-var., 89. p.76).

‘One should plant trees bent down under the weight of sweel
flowers on all sides ol the white and well ventilatd houses as white as the
peak of the Himalayas-built inside the artificial lake referred to above.
And in places of the garden one should construct circular seats as white
as marble, and should make bowers of plantain trees in places where

there is gentle breeze . {(Up-van., 90 p.76).

‘In places of the garden deep wells, paved on all sides with stones
with sweet water in it should be dug with the water of which all the trees
of the ple_asui'e garden may be well watered’ (Up-van., 91. p.76). A very
interesting information is obtainable from the verses 92 and 93. They
bear a testimony to the concern of the people for getting pollution free
water. This 1s of course an indication to rational and scientific thinking.
How much the method is full proot, is to be experimented. Concept of
pollution of water and its remedials are evident in the following verses:
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‘If the water of the well be polluted, and become pungent, bitier,
tasteless, salty or malodorous, afijana, musta, usira, ndgakesara, kosataki,
powdered amalaka together with katakaphala should be thrown into it;
and this will make the foul water transparent, tasteful and fragrant, and in
addition will confer on it many other good qualities’ (Up-van., 92-93,
p.77). Consciousness for utility of pure water and different vegetal
remedial measures as prescribed, are remarkable achievements of Indian
people in the past.

Horticultural Wonders

Continuous trials had been going on since the ancient limes to improve

the qualities of ruits as well as creating some botanical uniques.

We sec in the Upavanavinoda the use of clarified butter milk and
- honey, to improve the sweet taste of vilva with scaﬁty number of seeds.
Creation of botanical marvels is named in the text as Vicitra Karanam.
The botanical marvels are:

A tree bearing scentless tlowers may be converted into tree
bearing fragrant flowers by applying decoction of dhava and khadira
barks and besmearing it with sandal dusts and then fumigating it with
clarified butter and frankincense (Up-van., 196, p. 85).

By applying barley, sesamum, nisa and powdered bark of palasa
tree to the root of a cotton tree, fibers of red colour like burning fire may
be produced (Up-van., 197. p. 85). Again fibers of yellow colour as the
feather of a Suka bird may be produced by the application of Salmali
barks, turmeric, indigo, triphala, kustha and rock salt and winc (Up-van.,
198, p. 85).

Blue fibres also may be made with the paste made of marijistha,
tila, yava, pitasira, leaves of jivanti powdered manahdila mixed with
milk applied to the root of a cotton tree (Up-van., 199. p. 85).

Thus by the application of decoction produced from variant herbal
ingredients and minerals to the cotton root, fibres of different colours can
be procured.
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There are also provisions for producing flowers out of season,
fruits without any seeds.

Ripening of fruits may be delayed. Speedy sprouting and
fructification are said to be possible by adopting some measures as
suggested in the text. Colours of water lily may be changed, and even the
text claims that the seeds of water lily may sprout as karavira trees if the
seeds receive a special treatment.

Different methods are prescribed to improve the size of gourd,
brinjal, pafola and such other plants.

There is a verse in the text which indicates that a plantain tree may
bear pomegranate fruits if the tree is treated with infusion of the blood
and lat of boar and ankola oil. Castor seeds if treated likely, may give
birth to karanji fruits.

Even nimba [ruit is said to develop sweet taste if it is treated with
paste made up of vidanga, yastimadhu, molasses and milk. Among the
botanical marvels, the art of “bonsai’ is very important. It is said ‘If one
digs a pit in the ground with bricks all around, 4.5 cubits deep and plants
a tree in it {pit), it (the tree) always remain dwarfish and bears flowers
and [ruits (Up. van., p. 88).

Siirapala’s viksayurveda is more or less identical with the
Upavana. Sirapila says, If a tree js planted and grown faithfully with
efforts by a person. in a pit as deep as man_ s height and properly covered
from inside with new bricks it blossoms even in a dwart condition
(Su.Vr., 261, p. 58).

The author of the Visvavallabha says: Dig a pit deep enough for a
man-height. Cut it off from the rest of the soil by casing ifs walls
internally with bricks on all sides. The tree planted in it bears fruits and
flowers even as it is dwarf, always being a source of astonishment to the
world (Vis-va., 14. p. 88). In the present days “bonsai culture has
important economic prospect due to decorative value. People with
aesthetic sense are ready to spend a lot for collection of miniature trees

with all the characteristics of grown up trees. Thus different botanical
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marvels have been described in different texts like the Upavana,

Surapala’s text and the Visavallabha.

Lokopakara also contains prescribed formulas for bringing

changes in the quality, size, taste, smell in the fruits like mango, plantain
etc. (Loko. 25, 26, 27, 28, 39, p. 25). Different types of flowers with a
common rhizome can be produced with special treatment. Art of grafting
is also described in the Lokopakara (Loko., 22, 23, p. 25). Thus ancient

Indians’ knowledge on different aspects of plant lifc is clearly evident in

a number of texts.
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