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PREFACE

My thesis on Plants and Plant-life as in
Indian treatises and traditions, submitted and
finally approved for the Griffith Memorial Prize
for 1925, is being presented at last in the follow-
ing pages to the reading public. I musthumbly
mention that this thesis is rather a result of cer-
tain specific inquiries, undertaken by me in 1923,
to satisfy a curiosity as to what wealth of inform-
ation on the subject of Plants and Plant-life
might yet be gathered from Indian literature
which is a continuous record of many centuries
and a vast store-house of human experiences,
fancies and speculations. It was not an easy
task for me to face the difficulties of exploiting
the various sources of information, specially
where these remained concealed in Sanskrit and
other Indian works not accessible to me in
English translations. It is happy to recall to my
mind that when I had proceeded with the task
the prospect was far from being bright, but to
my great astonishment.witbin a month I was
able to collect numerous passages having bearings
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upon the subject, and cnabling me to conceive a
much wider plan of treatment than one restricted
to the requirements of the Science of Botany,
This is tosay, that in this thesis the plan has
only been partially carried out. I have little
doubt that a vivid account of how much human
civilisation has derived from Plants and
Plant-life in its progress, on the basis of the
materials collected by me, will read like a
romance which may Dbe caleulated not only to
fascinate but also to instruct.

The plan and method of treatment which I
have followed in working out the present thesis
are intended to meet the demands of a modern
student of Botany like myself. The masses of
information collected by me have beecn classified
and systematically arranged for the convenience
of reference. It will be seen that the chapter-
headings are taken from Botanical treatises, and
expedience is my only excuse, for, in the absence
of any Indian Botanical text there is no other
alternative than utilizing a scheme which is
available, in order to render the treatment of the
subject really systematic. But I think I have
not failed to indicate the three different lines
upon which the contemplations of the Ancients
on Plants and Plant-life had proceeded in India,
As a matter of fact the titles of the three Books :
Book I—Botany and Philosophic Speculations ;
Book II—Botany and Science of Medicine ;
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Book ITI—Botany and Science ot Agriculture—
have been conceived on the basis of three diffe-
rent lines that I was able to make out.

In the Introduction I have tried to suggest
what reply can reasonably be given to the
enquiry whether there was at all anything like a
Science of Botany in India. It hasbeen suggested
that there are not only reference to such
individual Sciences as the Krishitantra, Vriksha-
yurveda and Bheshajavidya but clear quotations
from such individual authors as Kasyape, Pard-
éara and Saraswata, And yet I have not gone so
far as to maintain that there was any single an-
cient Indian treatise coinciding with any of the
modern treatises of Botany. I have been con-
cerned to emphasise the fact that the ideas of
plants and plant-life in India are traced to a
stage when Botanical discipline had not obtained
an independent position, for much of the know-
ledge which might be relegated to the Science
of Botany appears to have been either subser-
vient to Philosophy, cr to the Science of Medi-
cine, or to the Science of Agriculture.

In each Book, and in each of its sections I
have dealt with a particular topic, and the in-
formation supplied in different heads will, I
hope, sufficiently show that though much of the
knowledge is common place, there is abundance
of scientific observations, classifications, genera-
lisations, theories and applications. While I
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leave the following pages to speak for them-
selves, I must say that in my opinion the
supreme value of such a study as mine is rather
historical. 'When I say this I think I have said
much. An acquaintance with the accumulated
experiences of those who have gone before us,
and attempts to grapple with the problems
suggested by the phenomena which confronted
them, is sure to serve as an inspiration and
strengthen us in our belief that the patient
investigations which the modern students
are carrying out in the field of Botany are
of paramount importance for the progress:of
human knowledge and increase of human
comforts.

Among the works consulted I must acknow-
ledge my immense debt to Dr, B. N. Seal’s *“ The
Positive Science of the Ancient Hindus.” I have
freely utilised the translations of the Vedic
hymns, the Charaka and Susruta-sambhitas, and
other original texts rendered by authors whose
names have been mentioned at proper places. I
regret that from want of time I have not been able
to verify all the Latin synonyms of the plants
mentioned in the work, and in some cases the
Latin equivalents have not been given at all.
This is an omission which I hope to rectify
should a second edition of the work be called
for. 1 have no pretension toOriental Scholarship,
nor am I a Sanskritist, I cannot perhaps claim
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that I have been able to give the subject a full
treatment it deserves. I am aware of my short-
comings, but if the account of Plant-life serves
to awaken a genuine interest in the study of
this subject I shall regard my labour as amply
rewarded.

I am very grateful to Dr. B. M. Barua,
D. Lit. (London), of the Calcutta University, who
gave me his best guidance in formulating the
scheme of the work, and I am sure nothing will
please him more than the continuation of the
present work so as to give completeness to my
accounts of Plants and Plant-life as in Indian
treatises and traditions. I am also grateful to
Mr. R. C. Adhikary, a great lover of ancient
civilisation and things Indian, who has never
failed to cheer me up with his valued friendship
and helped me materially with suggestions and
sound criticisms from time to time but for
which my work would have been substantially
poorer. My thanks are also due to the staff of
the Calcutta University Press who have always
been patient, courteous and helpful to me—a
novice in the matter of publication. I should
not conclude this preface without mentioning
that my wife has all along associated herself
with this humble pursuit of mine, specially in
seeing the book through the press and prepar-
ing its contents together with the list of the
plants mentioned in the text.
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As the proofs had to be seen in haste, and
that by a hand not at all expert in the business,
many ugly errors have crept in, and for these I
offer my sincere apologies.

BoranNicaL LABORATORY,
Presidency College,

Calcutta.
G. P. MAJjuMDAR
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PLANTS AND PLANT-LIFE

INTRODUCTION

‘WAS THERE A SCIENCE OF BoTANY?

Botany is a modern science which imposes its
own peculiar form of discipline. The subject
matter of investigation which comes within its
scope falls also within the broader scope of the
Science called Biology. But Biology, too, as we
know it, is a science of modern origin. The
pride of this modern achievement cannot be
yrelished by a people like the Indian conscious
,of a great historic past. At the same time it
will be too much of arrogance and self-sufficiency
on the part of the advocates of modern
sciences to neglect the whole body of ancient
treatises and the whole mass of traditions of a
great people by treating them as a tissue of
credulity and superstition. In the life of the
science of Botany, exactly as in the life of other
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sciences, there were earlier processes suggesting
its possibility. This may be accepted as a
truism. Our enquiry then is—was there anything
in India approaching the science of Botany ?
Were there any earlier processes which enabled
the people of this great country to gain in
the knowledge of plants and plant-life, and
the art of application of this knowledge for
the improvement of the general conditions
of life ?

In Varahamihira’s Brihatsarmhita' as well as
in the Agnipurand®, there is a distinet section
dealing with the topics of FVrikshdynrveda—a
term which may be literally rendered -‘the
knowledge of tree-life.” The very same term
with the additional Gulme  preceding it
(Gulma-Vrikshdyurveda) occurs in the Kautilna
Arthasastra in the section® enumerating the
functions of the officer in charge of Agriculture,
and his assistants. Whether the term has
additional word gwilma (bushes—shrubs and
herbs) or not, the meaning is the same, the
word ‘tree’ where it occurs alone standing for
the whole of plant-life in the kingdom of plants ;
even in the Vedic hymns the term Zunam,
Vriksha, being used almost as synonyms.* Of

! Chap. 64, Vol.1I, pp.743, etc.

? Bibliotheca Indica, Vol 11,1876, Chap. 281, pp. 43-44.
3 Chap. XXIV, p. 115 (Sanskrit original),

¢ Rigveda, X, 81. 4.
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the three works in which this significant term is
used and a complete section has been devoted
to the subject, the first, the Agnipurana, is
nothing but a popular encyclopaedia of all kinds
of knowledge and practices; the second, the
Brihalsanmhitd, is a manual containing directions
for the applications of the knowledge of
astronomy and astrology in practice ; the third,
the Arthasistra, is also a handbook discussing
matters relating to royal polity and the art of
covernment. Thus all of them are non-
Botanical treatises; all are intended not so
much to acquaint the students with theories as
with practices. In each of the three works we
come across a section' dealing with the subjects
of Vrikshdyurveda. The matters dealt with in
thesec sectious are of the same character. All of
these agree in giving us the impression that the
subjects within the scope of the ancient science
of plant-life consisted of collection and selection
of seeds, germination, grafting, cutting, sowing,
planting and nursing, selection of soil, manu-
ring and cultivation of soil under favour-
able meteorological conditions, and the location
of plants for improving the aesthetic and
hygienic surroundings of the homestead. There
are certain points of difference which are of
paramount importance in the absence of any

! See supra, p. 2. footnote.
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ancient Indian treatises or manuals of 7rikshd-
yurveda coming down to us. The section of
the Arthasastra leaves out of account the
central point doing ‘justice to the title of the
ancient science Vrikshdyurveda, namely, the
‘treatment of plant-diseases and prescriptions
for remedies.” This point comes out prominently
in the Brihatsamhita and the Adgnipurans. On
the other hand, the section of the Arthasastra
is not without a special importance not only for
its antiquity but also for a clear statement in
which the ancient science of plant-life appears
to be treated as a sub-head of Arishitantra, a
term obviously signifying a treatise on Agricul-
ture. The statement is quoted below!' :

“RasAs.  RTATTHERNIH SHQATAE! a7
| & 41 &1 § O GANTRA S AU TR RS AR st
quTETE BT N

By this the officer in charge of Agriculture
and his assistants are supposed to be conversant
with the treatise of Agriculture (Krishitantra)
and knowledge of the life of Bushes and Trees,
and well trained in the art of utilisation of their
knowledge. Dr. Shama Shastri in his translation
has represented Krishitantra as a science or
scientific treatise dealing with Gulma- Vriksha-
yurvede and he cannot but do so in regard to

1 For English Translation—see Shama 8Shastri, Chap. XXTV, p 138,
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the matters dealt with in this particular section.
But from the construction of the sentence it is
clear that Krishitantre and the Guima-Vrikshd-
yurvedr are two separate terms used to denote
the two departments of knowledge. If in a
particular context one has been treated as a sub-
section of the other, necessarily, the implication
is not that the departments of knowledge signified
by them were not independent ; the point
which is clear from the drthasistra is the
interdependence of the two. A treatise of Agricul-
ture will be incomplete without a chapter dealing
with the application of Botanical knowledge to
the art of plantation, cultivation, manuring and
the rest. In the other two references the term
Vrikshdayurveda looms large and the K»ishitanira
does not find any mention. But here, too, the
purpose is just to show the application of the
knowledge relating to ancient science of plant-
life for agricultural, horticultural, irrigational
and economic purposes.

The question is—did the authors of the three
treatises really intend cataloguing some useful
prescriptions for utilisation of this knowledge to
exhau~t the contents of the science contemplated
by the term FPrikshdyurveda ?  The answer
must be in the negative. If the sections in
the three non-Botanical treatises mean any-
thing, it must be that there was in existence an
independent treatise or treatises upon which the
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prescriptions contained in them were based.
They may be taken also to mean, no doubt, that
the Ancient Botanical Science was developing
at first along with the Art of Agriculture before
it gained an independent foothold of its own.
Are we to suppose that the knowledge of
plant-life developed along with the Science of
Agriculture alone ? First, let us enquire if
there were any separate treatises devoted to the
two sciences, one relating to agriculture, and the
other to the kunowledge of plant-life. Varaha-
mihira’s commentator—Bhattopala—in explain-
ing the prescriptions in the section on /7rikshd-
yurveda, has elucidated the points by certain
quotations from three ancient authors, namely,
Kasyapa, Parasara and Sarasvata. It seems
probable that the treatises ascribed to these
authors were primarily concerned with Krishi—
the art of cultivation, Krishi- Parasera being the
traditional title of a treatise associated with one
of these authors. There is no reference as yet
found out where Krishitantra and Vrikshdyur-
veda have been exchanged one for the other.
If it stands out from the sections in the Brikat-
samhitd and Agnipurange that the trecatment of
plant-diseases and their remedies was one of the
subjects of investigation falling within the sc )»e
of the Botanical science, it may be supposed to
have formed, so far as this point is concerned,
also a subhead for the ancient Indian science of
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Medicine. So far as the recorded evidence goes,
the reference indicating the close association of
the knowledge of plants and plant-life with the art
of healing are much earlier and plentiful. We
shall briefly examine below two Vedic hymns—
one in the Rigveda and the other in the
Atharva Veda, and see what light they throw
on this point:

In the hymn of the Rigveda' the poet speaks
of 107 applications of plants to make people
free from diseases, the plants bearing flowers
and fruits, etc. There is not a single utterance
in the whole hymn referring to applications of
the knowledge of plants for agricultural and
other purposes.

In the hymn of the Atharva Veda? the
different herbs and plants are named, classified
and praised only for their medicinal properties.
There is not a word about the connection of the
knowledge of plants with agriculture, irrigation,
and the rest. And this is just the typical
of several other hymns that corroborate the
point.

The popular Indian word ausedha denoting
medicine is derived from or connected with
Osadhi signifying the annual herbs. Even at
the present day, in some parts of India, the word
daru or tree is used to denote medicine, and in

1 Rigveda, X, 97.
* Atharva Veda, VILL, 7 (pp. 498-500, Whitney).
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some parts to denote the alcoholic substance, i.e.,
the Soma. The moon bears the designation of
Osadhinitha—the lord of herbs, here Osadhi
heing a synonym of ¢Soma’ which, according to
the above hymns of the Vedas, was the king of
the herbs and plants. The word dkeshajo from
which bkishak denoting physician is derived,
etymologically means ¢ vegetable drugs.”

In an expressed opinion in the Charaka-
sammhitid' it is only the man well acquainted with
the names, and external features of plants, and
able to use them properly according to thei
properties is to be called an expert physician.

The Dhanvantari Nighantu‘ which is more
explicit on this point says,—* Sometimes several

! Sutrasthana, Chap. 1, Verses 51-53

* &AW wfEd TR |
wHg afa qur axfa g
TE STATHRfGATAY |
@ wwrarfz gt o
TREA. WEA-de qrf |
amrfa fasrg ax's g o
Te ¥ de w9 fet fad o
e anfesa s /@ |

Cf. Preface to the Raja Nighantu of Narahari where he says : -
arfadiety TaTEg R
yA® gEaAAad IR
EEAgRAaY fraedayq
Tamey facfadt fwstt feama o

Also Rasaratnasamuchchaya——Qhap. VII, 32 “ Such herbalists as
are not deceitful and are well-versed in the knowledge of the drugs
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healing vegetables (bkeshajas) bear one name,
sometimes one vegetable bears various names
according to its class, external feature, colour,
potency, function (rase), effects, properties and
the rest.”

“The physician does well to master Bheshaja-
Vidya by acquainting himself with the various
names of plants in Sanskrit and Prakrit, consult-
ing all classes of men, by personal observations,
by a careful handling, as well as, by a careful
consideration of its specific characters and
sexuality.”

In this quotation we find the use of a
technical term Bheshaja-Vidya signifying a
distinet study of the plants and plant-life
with special reference to medical properties
and use.

Here, too, the same question is apt to arise,
does this study complete the contents of the
ancient Botanical science? We must say, No.
Throughout Indian literature we find the theo-
ries about the evolution of plants, about the

and plants, and in the language of many countries should be
employed.” (P C.Roy's History of Hindu Chemistry, Vol. I, p. 65,
Calcutta, 1902,) Also the final test to which Bhikshu Ztreya,
the celebrated teacher of medicine in the University of Taxila,
put his equally celebrated pupil Jivaka, afterwards the physician of
Bimbisara, in collecting, identifying and describing the properties of
plants to be found within four Yojanas of the University town.
(Vijayratma Sen—Preface to Viraja Charan Sen Gupta's Vanaushadhi-
Darpapa, Vol. I, 1908).

2
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nature of plant-life, the position of plants in the
whole scheme of nature and the like, developed
along with the various philosophical speculations.
Even for a brief survey of the entire field
of Indian Botanical Science we must trace its
developments in these three different lines :

(1) As under the Philosophic Speculations.
(2) As under the Science of Medicine.
(83) As under the Science of Agriculture.

Accordingly the thesis is divided into three
books bearing the following titles :

Book I.—Botany and Philosophic Specula-
tions.

Book II.—Botany and Science of Medicine.

Book ITI.—Botany and Science of Agricul-
ture.



Boox 1

BOTANY AND PHILOSOPHIC SPECULATIONS






SECTION I
GENERAL OBSERVATIONS

The daring philosophic speculations and
fanciful popular notions are always in advance
of science. The hymns of the Vedas, the texts
of the Upanishads, the Epics and Puranas,
the Buddhist and Jaina canonical works and
commentaries, the medical treatises of Charaka
and Susruta, the lexicon of Amara and such
other works yield us plenty of materials indicat-
ing how the knowledge of plants and plant-life
came into clear recognition, and the Botanical
science developed on various lines. The informa-
tion culled from these sources can be considered
under the following heads :

I. Germination of seeds.
II. Morphology—External, i.e.,, general
description of Plants.

ITII. Morphology—Internal or Histology.
1V. Physiology.
Nourishment.
2. Absorption, Transport, Transpiration

and Assimilation of food.
Planting.
4. Manuring.

13
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14 PLANTS AND PLANT-LIFE

Treatment of Plants.
Respiration (Breathing).
Movement—Irritability.
Growth.

Age and Death.

10. Consciousness in Plants.
11. Sexuality.

12. Reproduection.

13. Heredity. (Appendix A.)

V. Ecology—Study of Plants in their
natural surroundings (homes),

VI. Taxonomy.

XIS

1. Nomenclature or the naming of
Plants.

2. Classification or the grouping of
Plants based on—

(«) Botanical principles.
(b) Medicinal properties.
(¢) Dietic value.
VII. Plants and Evolution.
VIII. Miscellaneous application of the Study
of the Science of Plant-life—

1. As ameans of Economic predictions.

2. As a means of ascertaining the
presence of water in a dreary
region.



SECTION Ii
GERMINATION

The process of germination is technically
called ankwurddbheda, a term which means
sprouting, i.e., the awakening of life latent in
the seed under certain given conditions. And
the conditions are—supply of air, water and
warmth. We read in the Susruta':

wY FarEATAT FAATRED TAT—

“ Just as the proper season (ritu), good soil
(kshetra), water (ambu), and vigorous seeds
(vija), together with proper care, help the
germination of strong and undiseased sprouts...””

Again in Gunaratna’s Commentary on the
Saddarsana-samuchchaya :

sefuafrandt  uEesmw AR frfuag-
HENIRE AR |

“The seeds of Pata (Ficus Indica), Pippala
(Ficus Religiosa), Nimva (Melia azadirachta) and

' Sufruta, Sarirasthana. ii, 33,
? Vol. 1I, p. 129, English Translation by Kunjalal Visagratna,
1911,

156
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the rest, sprout during the rainy season under
the influence of dew and air (when sown).”!

The following aphorisms of Khana also
contain the following direction of aerating the
soil for different plants :

“ For the successful cultivation of cotton one
has to plough the land 16 times, for radish 8
times, for paddy 4 times and for betel nil.”””

The soundness of the directions becomes at
once manifest when one takes into consideration
that cotton plant has an elaborate root-system,
radish is a herb, paddy is a surface feeder, and
betel is a climber that produces numerous
adventitious aerial roots.

From the above we see that the factors of
air, water and warmth (proper season) are re-
garded as necessary for successful germination
of seeds.

The seedling is called ankure, avinavodvid,
which etymologically means that the plant
becomes visible for the first time by it. Scienti-
fically this term is more accurate than its
English synonym * seedling .

Although the ancients laid down the condi-
tions of germination arrived at by practical
experience, they have not, so far as our knowledge

! Guparatna’s Commentary, Sloka 49, p 157. Saddarsana-samu-
chchaya, Bibliotheca Indica, new series 1151, 1907.
' cRte ity g, ot w§F g |
CER A LRIk iCH
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goes, cared to state the stages of germination as
is done in the modern treatises on the subject.
Yet the Sanskrit word wétanapade taken
from the vegetable world is significant. During
germination it is the Radicle (mala, pada), the
primary root, that comes out first, even in
whatever position the seed is placed. The
words wuttanapade, urddhvemule mean ¢ the
root foremost.” Thus it is not inconceiva-
ble that they did not fail to notice the first stage

in germination.



SECTION III
.Tur GENERAL DUSCRIPTION OF PLANTS

The rudiments of morphology may be traced
as early as in a hymn of the Atharva Veda!
where we get a rough description of the ex-
ternal features of plants :

“ The spreading, the bushy, the one-spathed,
the extending herbs do I address, those rich in
shoots, jointed, that have spreading branches ;
I call for thee the plants that belong to all the
gods, tormidable, giving life to men.” (1.)

¢ Rich in sweets the root, rich in sweets the
tip of them, rich in sweets was the middle of
the plants, rich in sweets the leaf, rich in sweets
the flowers of them, ete.” (12.)

“ Rich in flowers, rich in shoots, rich in
fruits, also those lacking fruits—like joint
mothers, ete.” (27.)

A more systematic statement in brief occurs
in the Vrihat Aranyaka U panishad® where we
get an accurate description of the life history of
a plant. Thus :

“ * & ¥ the essence of water is embodied
in plants such as grasses, creepers and the rest,
flowers represent the essence of plants, and the

! Atharva Veda VIII, 7. Whitney Ed,
2 V. A. Upanishad, 4.6.1.
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essence of flowers are fruits, such as paddy,
wheat and the rest.”

We again read in the Vishpupurana' o des-
cription of the parts of a complete plant. The
type given is that of paddy. Thus:

“ O the greatest of sages, just as there are
embryo (ankur), root (mula), stem (nala), leaf
(patra), flower (pushpa), milky sap (kshira),
husks (glumes—{tasha), seed-vessel (kosha,
vija kosha), seed (tandula, rice) and endosperm
in seeds (kana) in the paddy, and they become
manifest only under suitable conditions such as
soil, water, etc.”

The quoted passages contain terms and
expressions covering the whole of the external
feature of plants which we now call External
Morphology. The points that are to be noted,
according to these passages, comprise root, stem,
leaf, flower, fruit, seed, ete.

All plants are divided broadly into two
parts :—A. subterrancan called the Root (Mula,
Pada), and a sub-aerial called the Shoot (7is-
taro). TLet us now consider what the Ancient
Botanical Science has got to teach us on all
these points taken one by one.

1. Root.—The Sanskrit equivalent of this
organ is significantly expressive at once of its
tunction and location. It is called maula, i.e.,
by its means the plant is fixed to the soil. The

! 7th Chapter, Slokas 37-39, Bangabasi Edition, p, 121.
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plant is called padapa, i.c., by its padas (mulas),
the plant drinks (absorbs) water (rasa—watery
solution) from the soil. Adventitious roots are
called sakha &ipha (fibrous roots springing
from the branches). Fibrous roots are called—
§ipha, jata. Adventitious roots hanging from
spreading branches (prop roots of Ficus indica,
also of Tinospora cordifolia) are called abardha,
i.e., that which goes down, hangs. We also
learn from Arthasastra,’ Charaka, Upanishads,
etc., that people used to take it as food and in
this connection we find mention of ¢bulbous
roots ’ as distinguished from typical ones.

2. Shoot.—The shoot is divided into stem
and leaves. The main stem (trunk) is called
prakianda, i.e., it is that part which is between
the main root and the place from which bran-
ches originate. It is also called skandha as it
bears the head or crown. The stem may be
weak or strong and so are the plants having
them. Strong stemmed plants are called vanas-
pati, vanaspatya, ete., they stand erect. The
weak stemmed plants cannot support themselves,
and according to their habit they are distin-
guished into—a creeper and a trailer. A creeper
is called valli, vratati, or latd. 'The creeper
includes both a twiner and a climber. Zata
means that which embraces, twines. It also
means a weak plant that goes from the root to

U Arthasastra, Section 24, p. 138, Shama Shastri's Edition, 1932,
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the top of a tree (mulachchagra gatan lata).
By the term lati is meant the whole range of
lianes. (@} §waad aw—Santi Parva).

The other kind (trailer) is called protanino,
spreading one,—that which spreads on the
ground. This includes both the procumbent and
the decumbent.

8. Stem :—The stem may be plain or jointed
($ata parva). Kach joint or node is called a
parva or granthi. TLeaves spring from the
joint (¥ Y& Wi mmﬂzﬁ) Plants
may be with stems or stemless. Stemmed
plants are called sekanda, and stemless plants
are distinguished as apraokanda, stamba. Plants
having short or stunted roots and branches are
called kshupa (Fu—pEAT@T faw:). The pri-
mary branches are called skandasikha,and secon-
dary and tertiary ones are known as prasakha
(usrv@r.) ; pratisakha and enusikha (wfgwmar and
HHATGT:) are also used. ' The branches generally
are known as $akha, as the plant (sakhina)
spreads by them. Branchless stems are called
sthanwu or Sanku. Apex of the tree, i.e., the
tree-top is called fww®w, agre, &khara, i.e.,
where one cannot climb, or which cannot be
reached.

Trees, shrubs and herbs used to be distin-
guished by the long or short, hard and strong

! Vishpupuréna, 3rd part, 4th Chap, §loka 25.
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or less strong and succulent stems. Plants
growing on other plants (g=nuft @=|) are known
as pargachha (quangt sfa @ra). These include
both Farasites and Epiphytes. Parasites are
called wvrikshadant (cascuta—agargat gwafa 7.),
that which (guest) eats (srga—sucks food from)
another tree (host). Epiphytes are called
vriksha-ruka  (gRgRT—aad Q=fa 3fd), .e., that
which simply lives on another tree without draw-
ing nourishment from the latter. One of the
examples given is Guduchi (''inospora cordi-
folin)—it is called chhinnarunha (feaesT—THaTY
O=fa siiga &) —“it grows and lives even when
torn.” Another example Vanda Roxburghii
Br., i.e., Orchid (Rasna)is known (Colebrook),
but its habitat is not described. (See infra,
classification). Lower plants such as Mosses
and green Algae are noticed but not described
(such as aaﬁ?ﬁ 4q franafq——Amzu'a). Saprophy-
tic plants, such as Mush-rooms (plants with no
fruits and flowers), are correctly described with
their habitats, but not separately classified.
Mush-room is thus described :—it is called
Chhatra (%av) * as its shape is exactly like that
of an umbrella. “It is generally found to
grow on stalks of straw (palala), or is seen vege-
tating on the stems of bamboo (venu) or sugar-
cane, or as sprouting up from beneath the surface

1 Mushroom, Colebrook, p. 125 (Amarkosha).
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of the ground (udbhida), or growing on a heap
of decomposed cowdung (karisha).”*

Underground stems and such roots as Radish
(hypocotyl modified) are called kanda. These
are described as ‘like roots, but not roots,
serve as a means of propagation’ (IEAI A |
#=.). As examples are mentioned :

0! (Corm), 6 kinds of Potato (Tuber', Malaka
(Radish), Gajar (Carrot), Plantain (Rhizome),
Mankachu (Arum-Rhizome), Palandw (Onion-
Bulb) and Maha kanda (Garlic).

4. Leaf :—The leaf is called patra, because
it falls soon, it is also called parpa because of
its green colour. The stalk of the leaf when
present is called Jrin/n, and the petiolate leat
is called sa-brinta. New leaves are called
pallava, Lishalaya, Branches with undeveloped
leaves (pallava) are called vistaro as the plant
spreads by it. It is synonymous with modern
‘bud.” Leaves may be simple when it is called
eka-patra—one-leaved. Compound leaves are
described by the number of leaflets they contain,
e.g., dvi-patra (Bauhinia?), fri-patra (Aigls),
sapta-parpa - (Echites scholaris). Leaves are
also described by their shapes such as aswa-
parpaka (Shorea robusta)—as the leaves resemble
the ear of a horse; mushika-parni (salvinia)—
as the leaves resemble the ear of a mice ;

1 Gufruta, Sutrasthdna, Chap. XLVI,, p. 522, English Trans, K, L,
Vishagratna,
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kisaparni (Achyranthes aspera) monkey-ear-
shaped leaves, and so on.

5. Flower :—The flower is called sumanasa
—that which pleases mind, it is called
pushpa because it opens; it is called prasana
because it is born (from plants). Unopened
flower bud is called Zkalika, koraka, i.e.,
that which produces (fruits, etc.). Opening
flower bud is called Zkutmala, mukula. TFull
blown flowers are called wvikacha, sphutah
(fanfad fad ).

Bunch of flowers, i.c., Inflorescence, is called
stabaka, guchchhaka.

A compound pedicel is called vallari, maijors ;
Helicoid cyme is called $rikastini (resembling
the trunk of an elephant). The inflorscence of
umbelliferous plants is called chhatra. AR
wasm: is umbel. Ilower stalks (pedicels) are
called prasava-bandhana, i.e., that which binds
flowers and fruits with the mother plant. Shape
of the flowers in some cases is also noticed, e.g.,
papilionaceous flowers are called vakra pushpa
(Sesbania). Petals are called pushpadala, and
sometimes number of petals are counted such as
satadala, sahasradala. Stamens are known as
kesara ; kifijalka is the hairy part (Geaq sra)
within flowers; pollen grains are called kesrra-
repu (stamen dusts), they are also called
pardga (qT), as they go fast (gxr) being very
light and carried by air. They are also called
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gaAIsg—dust in flowers. Ear or spike of a
corn is called FKinasham, sasyamaiijari.

6. Fruit:—The fruit is known as phala,
i.e,, the result of a previous process. Green
fruits are called $alatw, dry fruits are called
vana, and fleshy fruits, such as gourd and the
like, are called ksharaka, jalaka. A legume or
pod is called $amz, $imba, and the seeds in it
sami dhanya.'

Classification of fruits :—Was not based on
any scientific principle. Their classification was
rather governed by etymological consideration,
t.e., names used to be given in allusion to trees,
their origin ete., e.g.,

Amra (H8) or mango, fruit of mango tree.

Jambu (s% ) or black-berry, fruit of Eugenia
jambolana.

Aingud (9g7), fruit of Ingudi (Balanites
Roxburghii).

Plaksha (g1=), fruit of Plaksha (Ficus
infectoria).

Vainaba (Fwg), fruit of Venn (Bamboo).

Varhata (aT%a), fruit of 7rikati (Solanam
indicum).

Naiyagrodha (4g719), fruit of Banyan, and
SO on.

7. Seed:—The seed is called vijam (ﬁm),
that out of which something grows. Seeds are

1 Amarakosha, Colebrook’s Edition, p 226,
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enclosed in a vessel called vijakosha or seed-
vessel. Seed-vessals are sometimes identified
with integuments (seed coats) and sometimes
with pericarp (ovarian wall). The kernel is
called $asya (endosperm) and the cotyledon

is called vijapatram (Frouaw).



SECTION 1V

MORPHOLOGY—INTERNAL OR HISTOLOGY

The Ancients broadly differentiated the stem
into two parts—an outer called the {tvachk,
valkala (rind, skin); and an inner the wood or
essence—the sara (|W), 4.e., that which lasts till
the end of time (mrET™f@fa) enclosing the
majja (the pith). The outer part included the
modern bast and the inner part the wood with
pith as usual. Thus the stem is internally
differentiated into—

(@) an outer rind,

(b) the wood on which the softer parts are
fixed, and

(¢) the pith enclosed within the wood as
marrow by the bone.

A more elaborate attempt is seen in the
Vrihat Aranyaka Upanishad,' where the inner
structure of plants is described after the analogy

of the human anatomy.

Thus:

“The body of the plant is exactly like the
body of man; the kairs of man corresponding
to the leaves of plants and his skin (@®)

! Chap. I, 9th Brghmana, Lotus Library Edition, pp. 1004-5.
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corresponding to the dry exterior bark of the
plants” (231-28-1).

“The flesh of the human body answers to
the sakara (soft tissue next to skin) of plants:
his nerves standing for the hinata (ftibrous
tissues in gakara as in jute, cte.) of plants, both
being equally strong. Just as the bones of man
lie behind his flesh, so also wood, daru, lies
behind the sakara (and occupying the centre)
of plants and the marrow (pith) is alike in
both”  (236-30-3).

Thus the internal structure of plants is
evidently divided into an outer skin (epidermis
and dry bark) and the inner wood between
which stands a softer tissue (bast) with strong
fibres (bast fibres) corresponding to human flesh
with nerves. The wood cncloses a soft pith.
This division is not altogether fanciful, as it
contains an essential broad truth which has not
been made obsolete by the elaborate scientific
modern researches.

A curious advance in the knowledge of plant
life is displayed in Sankara Misra’s Upaskara
where he notes (Ffgmaws HO®T F)—the
growth of organs (or tissues) by natural recu-
peration after wound or laceration." Also * the
closing up of fracture (in plants) are manifest
means of fruition.”

! Upaskara on Vaiseshika Philosophy—d 2.5.—the Sacred Book of

the Hindus Series, Vol. VI, Panini Office, pp. 159-60.,
2 Cf. also Gougl’s Trans., Benares, 1873, pp. 147.148.
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In Gunaratna’s commentary* also we notice
a reference of healing up of wounds in plants.
Thus:

“gar AgEI T T e raay -
Qearfa, qar qawmfa vt \”?

* Bibliotheca Indica, Now Series, 1151 (1907).



SECTION V
Pranr Pavsiornocy

1. Nourishment— General.——Gunaratna in
his commentary on the Saddarsana-samuch-
chaya! very aptly describes the influence of soil
and food upon the vegetable system in producing
health and disease :

‘T, A RIAAW QAN FA AT
WIRTREEHH 3 aawfa wqQwAfu . s
TRITLICSTEGEH | &9, TJO  AHTTAHET
famewfe ot afggen@as, aar  aawfa-
aafa 1"

“ Just as the human body receives sustenance
through the assimilation of the mother’s milk,
dishes, etc., so also the vegetables assimilate
food according to the nature of the earth (soil),
water, etc.”

“Just as the human system is at ease and
is diseased 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 important factor is the soil—.

! Bibliotheca Indica, New Beries, 1151 (1807).
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the principal source of sustenance. It is roughly
divided into wrbbara (Wfsremar—fertile with
every crop), and #ushara' (barren or sterile on
which nothing can grow). The fertilesoil being
that which is capable of supplying the plants
with their necessary food materials while the
sterile soil is that which does not possess this
capacity.

2. Absorption, Transport, Transpiration
and Assimilation of food.—Plants draw food
materials from the soil through the help of the
roots which constitute exactly what is mouth to
man, another name for tree being urew:, ‘..,
that which drinks through roots. It is common
knowledge that the food materials from the
soil enter plant organism in the shape of liquid
and not solid, and the ancient etymologv °
evidently anticipated the accuracv
modern scientists.

The elaborate process bv

absorb, transport ana '

described in the follo
Mahabharata.?

“Just as water may 1
the lotus petiole applied to
plants (with roots) drink (a:
solution) with the help of ai-

' o 7wl g wwwm ) W
p. 701, Bangabasi Bd. 1316 B.S.
% Santi Parva, Obap. 184 p. 856 (Basumat
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The comparison is evidently significant. In
drawing water through the lotus petiole a force
—a sucking force—in the mouth which draws
in, is pre-supposed, as also uninterrupted pas-
sages in the petiole through which the water
is to go up. The one end of the petiole is
dipped in water and the drawing force is applied
to the other. The similie does not stand on all
fours because water stands for the liquid food
materials from the soil, the uninterrupted passa-
ges stand for similar passages in the stem, but
the drawing force is wanting. We clearly
see that food materials are drawn up in the
case of the plant as water is drawn in the case
of the man in whose mouth there is the sucking
force. But we do not see which draws up the
£~- " materials in the case of plants? Rational-

"o one case as in the other there must
' without which the wetion cannot

~wi “M8 Ny yothesi

e knowle;ge GZ;S 0;:5’
'king fopce in the leaveg o;
the existence of a suckin
.. *n:la:nsa knowledge which
- v d1scovery, wag ap accom.

. x.tlfe ancients, The fun
.,;Za;nmg the sucking for:e-
hen.c . Vre now know that
ranspiration  fopee
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(suction force in leaves) is greatly accelerated
by air.

After the food materials in solution are
brought into the leaves the process of assimila-
tion (stw@) commences, which is thus well-
described :

“Agni (energy) and air (CO,?) help in the
digestion (assimilation) of the water (watery
food materials) which is absorbed through the
roots of the trees (and conveyed to the leaves).
And it is on account of the assimilation of
this watery solution that the vegetable
kingdom undergoes development and beecc
graceful.”

Thus a thorough’
tion and assimilat’
the depender
uvon the f
in the a.
mean ‘fire’ .
which plays a v. ..,
sustenance of life, bei:.,
processes; and ‘air’ wi
searchers have discovere.
of the carbon in the form
cated as an essential fac
and digestion of fr--
the Indian think
lucky way understo
essential knowledge.

6
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We have so long hypothetically assumed
the existence of the leaf as the centre of sucking
force, and practically the kitchen where the
food of plants is prepared. What warrants us
in tho assumption ? Besides the full-fledged
development of the scientific knowledge of
nutrition, 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-life pre-supposed. A
oroverb! runs :

" After vou have planted the plantain trees,

ves, and this will bring
" v is fully made
is seen to he

.phasising
.uns®:
., world that paddy
_betel under shade.” '
v v is that during rainy
, available solar energy
will be the production and

o paddy. But, for betel
* the leaves and the
Ve know that the

G BT O \
Richy
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shade-loving plants have larger leaveg, and
even when a sun-plant with narrow leaves is
transferred to a shady place it tends to develop
larger leaves. The cause of the pungency is also
due to the absence of sun-light, and the reason
is that the destructive metabolism cannot reach
its final stage and consequently more acid and
other astringent bye-products are formed. The
other proverb is *:

‘“ The paddy develops day by day owing to
sunshine by day and water by night.”

The modern scientific explanation of the
fact would be that during day time with the
sunshine food is prepared, assimilated and stored
and during night time the growth of the .organ-
ism takes place, and for this a supply of water
is needed. The Ancients broadly knew the
utility of these two factors, although they by
no means seem to be acquainted with the scien-
tific details.

That water besides going up to the leaves
also circulates all over the trees, and this cir-
culation is not due to sun’s rays, etc., is also
noticed by Kanada in his VaiSeshika Philosophy.?
And Sankara Misra in his Upaskara® has tried
more elaborately to answer how water circulates
in trees. Thus :

VR (AN TS T, e e Iie g 3e
® Kapada. 5-2-7. “guifeguafquzesifag
* 8. B. H, Vol, VI, p. 177 (Panini Otlice).
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“ The circulation (of water) in trees is caused
by adrishtam* (destiny).”

Upaskara commenting on the above aphorism
explains :—*“ Water poured at the roots goes up
in all directions through the interior of a tree.
Neither impulse, nor impact, nor the sun’s rays
prevail there. How then is it caused ? The
action by which waters rise, and cause the
growth of the trec results from conjunction of
destiny with the souls of those in whose souls
pleasure and pain is effected by the growth of
the leaves, stem, fruit, flowers etc., as its non-
coherent cause; from destiny as its efficient
cause, and in water as its co-inherent cause.”””

That water rises up in trees is also mentioned
in the Bhagabatupurana® as one of the funda-
mental properties of plants.

3. Planting.—The Science of planting is a
very ancient science in India, and the origin of
it is lost in obscurity, but a full-fledged devel-
opment of it is mentioned in the Arthasastra'
where a particular officer is referred to as the

! Adrishta (lit. unseen) stands for ““ anknown cause, ” or “ unex.
plained Naturo.” Scal, page 133, (1915).

2 Gough’s Translation, p, 166,

3 3rd Skanda, Chap, X. 20. Srimat Sridhar Swami Krit:
Bhabarthadipika Tika Sametam, Calcutta, 1204 B,S,

“gagaana; e wawa iy 1geRe)

(W8 qa—=e gL q0)
+ Seo Sec. 24, p. 138 (Shama Sastri),
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Superintendent of Agriculture who must be
‘“ possessed of the knowledge of the science of
agriculture dealing with the plantation of
bushes and trees, or assisted by those who are
trained in such sciences.”

A typically nice description is contained in
the following verses from Brihat-samhitd®:

“Let us first of all talk of the trees that
should be planted in a garden or in the
house itself : Arishta (Melia azadirachta)
Aéoka (Saraca indica), Punnaga (Calophyllum
inophyllum), Sirisa (Mimosa sirissa) with
Priyangu (Aglaia  Roxburghiana) should be
planted in the garden or in the house as pre-
eminently conducive to the welfare (wg=mn) of
the house.” 3

Kasyapa adds in addition Chempake (Micha-
lia champaca), Udumbara (Ficus glomerata) and
Parijataka (Erythrina indica), and they should
be planted in ‘Zai=d FgEnd u%g\qaﬁy q1”.

The following verses from Agnipurana® give
us similar instructions with fuller details:

“It becomes conducive to the welfare of the
house if Plakshe is planted towards the north
of it, Banyan in the east, Mango in the south

and Aswattha in the west.” 1
“Thorny bushes (Fwe®gAr:) towards the
south near the house are also good.” 2

! Vrikshdyurvedddbyaya, Chap. 54, Vol, II, p. 743,
* Bibliotheca Indica, Vol. IT, 1876, Chap. 281, pp. 42, 43.
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“Arishtasoka, Punnago, Sirisa, Priyaigu,
Asokn, Kadall (Plantain), Jambu (Blackberry),
Vakula (Mimusops) and Dadima (Pomegranate)
are to be planted in the garden adjoining one’s
house.” 7

The following are the essential preliminaries
of plantation :-—

In Brihat-samhita' :

“One should plant the tree after oneself
being pure and after worshipping the tree with
a bath and anointment, and the result will be
that the tree will be graced with luxariant
growth of leaves.” 8

“Uttara, Rohini, Anuradha, Chitra, Mriga-
sird, Revati, Mila, Visakha, Tishya, Sravana,
Aswini and the Hastia—these are the stars under
the influence of which a tree when planted will
flourish.” 31

In Agnipurana® there are verses of similar
import. Thus:

“One should take or plant the tree after wor-
shipping the moon and Brahmin, and make sure
to propitiate the five stars—Vayavya, Hasta,
Prajesha, Vaisbnava and Mala.” 3& 4

“One should perform the work (of planta-
tion) after worshipping Varuna, Vishnu and
Parjjanya,—the rain God.” 6

! See Chap. 54, Vol, II.
* See Supra, p. 37
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Next comes the question—whether all parts,
or different parts of a plant are to be planted in
different seasons of a year? Varahamihira in
the Brihat-samhita' directs:

“In the months of Magh and Fulgoon (fafad)
the trees whose branches and leaves are not
developed (AAT@IT—AATA AATKUA T=H) ;
in the wonths of Agrakayar and Pous (wem)
the plants with just-developed branches (sg-
@) ; in the months of Sravay and Bhadra
(awwra) plants with well-developed branches
(gewaate ).” Kasyapa is more clear on the above
directions :

“ Plant in Sisir« those trees with un-
developed  branches, in Henante those with
developed branches according to prescribed
rules (fawtaa:) and those that are provided with
well-developed branches (®®am:) during the
rains.”

Methods of plantations by cuttings and
graftings: )

In addition to the ordinary method of pro-
pagation by seeds the methods of propagation
by ecutlings aud graftings were known from
time immemorial, so much so, that the plants
to which these methods can be applied are
definitely named.

! See Supra, p. 37,
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The following verses from Brihat-samhita’
distinetly name the plants and these methods:

“Kanthal (Jack fruit tree), Adsoka, Kadali
(plantain), Jambu, Lakoocha, Didimae, Drakshya,
Palibata, Vijapura (Matulanga), Atimuktaka—
these are the plants to be propagated by means
of cuttings besmeared with cowdung (uq gan
HI@UAT MAAT u@fyar).” 4 &5

“Better than this method is the method of
propagation by graftings. This can be done
in two ways—the cuttings of one plant is either
inserted on the root of another plant, or on the
stem of another plant (Fer=BsuaTERAUTNAT;
w qq).” 6

“Grafts should be smeared with cowdung.
Tor transplanting (FwR® TraT AuFfe™D:) the
plants should be smeared from root to the top
(mg@aﬁrmai) with ghee (clarified butter),
sesame oil, the honey of the Khudra variety of
the bee of the Ushira (Andropogon laniger or
Andropogon Citrarum), the Fidanga (Embelica
ribes) milk and cowdung.” 7

What should be the soil for such plantation ?
The same author says:

“The most suitable ground to plant in is
soft soil that has been sown with Sesamum

1 Brihat-sathhita, Chap, 54, Vol. 11, p. 743,

N.B —All the Slokas are from the same Chapter—54 of the Bri.
hat-sarnhita,
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indicum and dug up and trodden with sesame
in flower.” 2.
Kasyapa is more elaborate on the point :

“EEEITTETAL WTUT g |
ad aT; AT a|r. gafagwaaifaa: o’

The final direction of planting is :

According to the same author—

“ It is best to plant trees at intervals of 20
cubits, next at 16, and 12 cubits’ interval is the
minimum that can be prescribed. ” 12.

Agnipurana' has the same thing :

“It is best to plant trees at intervals of 20
cubits, an interval of 16 cubits is next, and worst
is the interval of 12 cabits. Closely planted
trees hecome fruitless (barren).” 8 & 9.

“The trees that are not at first planted after
the Sastric injunctions are destined to Dbe fruit-
less.”

And why this minimum limit ? The answer is
given in Sloka 13 of the same chapter of Brihat-
samhita. Thus:— the roots thereby becoming
mingled together will interfere with each other’s
function and will become ill at work, and fruits
will not be produced (f‘ﬁ'::l\ﬁﬂ T e ARz
difear: ).”

After the trees are planted inthe manner
aforesaid “one should water them in the morning

' Agmipurdana, Chapter 281, Slokas 8-9.

6
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and evening in summer, at the end of the day in
winter, and during the rainy season only when
the earth is dried.”!

4. Manuring.—The ancients bhad a pretty
sure knowledge of the fact that the plants derive
their food materials from the soil, and they had
an excellent knowledge of the science of
manuring. 'This is more elaborately dealt with
in the Book of Agriculture,

The origin of manuring the soil can be traced
as early as to a verse of the Atharva Veda.> The
verse runs:

“ With the straw of the brown, whitish, jointed
barley for thee, with the sesame, stalk of sesame
let the, etc., cte.”

A more elaborate instruction in manuring is
found in the Brihat Samhita® and Agnipurana,*
in each of which a whole chapter is devoted to
the purpose known as Vrikshayurveda. Thus
in Brihat Samhita:

“To promote inflorescence and fructification,
a mixture of one adhaka (64 palas) of sesame,
two adhakas (128 palas) of excreta of goats or
sheep, one prastha (16 palas) of barley powder,
one tula (100 palas) of beef, thrown into one

anhat Samhuta, Sloka 9, Chap. 5t.
1

Agnipurdya, Sloka 7, Chap. 281,
2 A.V.II 8.3.
3 Chap. LIV,
* Chap. 281,
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drona (256 palas) of water, and standing over
for 7 nights, should be poured round the roots
of the plant. The measures given are for
one plant. ”' This measure is for all kinds
of plants (... 39qF | I@YWQATA T HAGUTT
q=3T). 17 & 18.

Agnipurana has almost precisely the same
thing :

“To increase ths production of flowers aud
fruits one should sprinkle ghee with cold milk,
also a mixture of sesame, excreta of goats and
sheep, barley powder and beef, thrown into water,
and standing over for 7 nights should be poured
round the roots of the plant.”’ (MwivgTRId
agTre faatady, ete.) 11 & 12.

Brihat Sambita :

“To ensure inflorescence, ete. (FEAFTAT) the
seed before being sown should be treated as
follows :—The seeds should be taken up in the
palm greased with ghce and thrown into milk ;
on the day following the seeds should be taken
out of the milk with greased fingers and the
mass separated into single seeds. This process
is to be repeated on 10 successive days. Then
the sceds are to be carefully rubbed with cow-
dung, and afterwards steamed in a vessel con-
taining the flesh of hogs or deer. Then the
seeds are to be sown with the flesh, with the

' Translation of these Slokas of the Brihat Samihita are quoted from
D1, Seal's Positive Science of the Hindus.
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fat of the hogs added in a soil previously pre-
pared by being sown with sesame and dug up or
trodden down”—and then to be sprinkled daily
with water mixed with kshira (&%) 19 & 20.

“To ensure the growth of Balluris (i.e.,
sprouting and the growth of luxuriant stems and
foliage),” Varahamihira directs, * the seeds
should be properly soaked in an infusion of
powdered paddy, Masha (Bean), Sesame and
barley mixed with decomposing flesh, and then
steamed with Haridra (turmerie). This process
will succeed even with the Tintidi (Tamarindus
indica). Forthe Kapittha (Feronia clephantum)
the seeds should be soaked for about 2 minutes
(literally such length of time as it would take one
to make a hundred rhythmic claps with the palms
( av@wr=; ) in a decoction of eight roots : Asphota
(Jasmine), dAmalaki (Phyllanthus embellicus),
Dhaba (Grislea tomentosa), Vasika (Justica gua-
derussa), Vetula (Calamus rotung), Suryyavall
(Gynandropsis pentaphyla), Shyama (Echites
frutescens) and Afimukliaka (Aganosma caryop-
hyllata) boiled in milk. The seeds then should
be dried in the sun. This process should be
repeated for 30 days. A circular hole should he
dug in the ground, a cubit in diameter, and 2
cubits deep, and this should be filled with the
milky decoction. When the hole dries up it
should be burnt with fire and then pasted over
with ashes mixed with ghee and honey. Three
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inches of soil should now be thrown in, then the
powder of bean, sesame and barley, then again
three inches of soil. Finally washings of fish
should be sprinkled and the mud should be
beaten and reduced to a thick consistency, then
the seed previously prepared should be placed
in the hole under three inches of the soil and fish
washings (with fish) poured. This will lead to
luxuriant ramification and foliage which will
excite wonder.” 21, 22, 23, 24, 25 & 26.

The Agnipurapa' adds that the mango is
specially benefited by cold fish washings (waw-
A Naa WEwi 8% ¥=q ). One can see this
process is still resorted to in mauy mango gar-
dens of Bengal.

Agnipurana* also prescribes pouring of fish-
washing as a general measure for luxuriant
growth of trees (wawawET g &%« afyvafa mifys:).

The same idea of pouring fish-washings as a
means of helping development of fruits is con-
veyed in onc of the aphorisms of Khana? which
runs thus: .

“ Gourds flourish under the influence of
fish washings.”

Chakradatta in his Chikitsa-sarngraha,* un-
der section arARTfY-fafd@r (Treatment of

' Chap. 194, pp. 305 and 306 (Bengal Translation).
* Chap 281.13.
* e FE Al NG, ete.

* Sloka 86, pp 293, 294, cdited by Pyarimohan Sengupta, 129
B.S,
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Rheumatism), gives a long recipe for the pre-
paration of an oil, where it is said that when
a dry barren tree is sprinkled with this oil
(at the root) it becomes full of flowers and
fruits, graceful and strong (... GASHATIYET: |
faan. Mugoamarg wies: feunafa faw).

In the next Sloka ' he gives another recipe
where he says that ¢ if this oil be poured at the
root of a dry tree it will sprout and bear flowers
and fruits.”

“Thus it will be seen that these eclaborate
recipes are empirical contrivances for supplying
the plant with the requisite nitrogen compounds,
phosphates, cte., these being potentially contain-
ed i the mixtures and infusions prescribed.”
(Seal).

As to the rotation of crops—in the.same field
two crops were used to be grown—rice in summer
and pulses in winter. Rotation of crops was
thus known, and “to India Dr. Roxburgh
believes the Western world to be indebted for
this system.” ®

5. Treatment of plants.—The science of the
treatment of plants (Vrikshayurveda) which

! Sloka 87 .

Y WRAA 9 G&F q@AT AR |
fam g7 sOrefa wafa wamfEa: |
® Mrs. Spier,Life in Ancient India, Chap. VII, p. 151, London

1856 Cf. also Fragment XI—Fragments of Indika of Megasthenes,
Bonn, 1846,
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does not yet technically exist in the West is
represented by a regular section of the monu-
mental work of Varahamihir ' as well as one in
Agnipurana.’ The chapter entitled the * Priksha-
yurveda ” or the science of treatment of plants
in disease denotes elaborate care.

Gunaratna in his commentary® writes—
“ Just as the human body is subject to jaundice,
dropsy, shofa (?), emaciation and defects
(dwarfness) of finger, nose, ete., etc., so also
plants suffer from similar diseases such as
inception of disease, displacement or dislocation
of flower, fruit, leaves, bark.”

“ And just as by the application of the ap-
propriate remedies unnatural growth, deteriora-
tion, wounds, fructures, ete., can be cured, so
also in plants by application of proper drugs as
prescribed in Viikshayurveda.”

Sankara Misra* also in his Upaskara notices
“ application of drugs ’ in plants (Hasiuaia).

Varahamihir® gives the following signs of
the diseased condition of plants (vafagw@s:
qOM W)

“ Cold climate (low temperature), wind
(dryness) and sun (high temperature) are the

' Brihat.sarhhita, Chap, 5,

* Agnipwina, Chap, 281,

3 Bibliotheca Indica, New Series, 1151 (1907).
* On Vaiseshika Philosophy, 4.2.5

¢ Chap. 54, Vol, IT,
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causes of disease. (When the plant is diseased)
the leaves hecome yellow (etiolated), buds
(wat@@i ) do not develop or their growth
arrested, branches become -dry and the sap
(rasa) exudes.” 14.
Kasyapa says * those plants that have
yellow leaves (qrwes; ua®), that are fruitless
and denuded of leaves and these caused by
coldness, excessive heat, too much rain, dry
wind and by the intermingling of roots of
difterent plants are to he known as diseased,
and are to be treated accordingly.”
Treatment.—Remedies are prescribed both
preventive and curative.
As a general prophylactic Varihamihir says:
“ As a sort of general prophylactic mud
kneaded with ghee and Vidanga should be ap-
plied to the roots, after which milk diluted with
water should be poured.” 15.
In the Agnipurana remedies are given almost
to the same effect :— Vidangae mixed with
rice, fish and flesh—all these mixed together con-
stitute a remedy invigorating to the plants and
curative of their diseases.” 13.
Turning to curative: A cure is prescribed
for that most incurable of diseases —barrenness.
Varahamihir prescribes—‘ As a remedy against
barrenness a hot decoction should be made of
Kulatthe (Dolichos biflorus), Mashe (Phaseolus
mungo var Roxburghii), Mudya (Ph. radiatus),
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Tila (Sesamum indicum) and Yava (Barley)
which when cooled should be poured round the
roots.” 16 & 20.

Almost an identical recipe occurs in the
Agnipurana—* Vidanga and ghee kneaded with
mud and sprinkled with cold water together
with Kulattha, Mashe, Mungo, Yava and Tila
should be wused in a case of Dbarrenness
(wEaATR).” 10.

6. Respiration.—Respiration in plants in
the modern sense was perhaps unknown to the
ancient Indians. But the injurious effects of
carbon dioxide (a gas given out by the plants
during respiration) seems to be not unknown
to them, a fact which is evident from an injunc-
tion of Manu.! Thus:

“One should not stay (sleep) during night
hours under a tree, nor pass under it.”

7. Movements.—Irritability. The pheno-
mena of the movements of plants, their capacity
for sleep, their sensitiveness to touch (contact),
heat, wind, noise (thunder), etec., were noticed
long ago.

In the Mahabharata, Santiparva,” we get
an account of the sensitiveness of plants to
touch, heat, thunder, etc.

The Buddhist Scholiast Dharmottara in his
Nyayavindu Tika® notices the phenomenon of

' Manusarhita, IV, 73,

2 Chap. 184.
3 Bibliotheca Indica, Chap. I, 23, edited by P. Peterson, 1889,

(
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sleep—contraction of leaves in the night (@
@ ya9§I=:) in certain plants (afe vy g=m).

Udayana in his Kiranavali,’ in a chapter
named gR@faguwy (Prithivinirapanam), noti-
ces in plants “the phenomena of life, death,
sleep, waking, disease, drugging, transmission of
specific characters by means of ova, movements
towards what is favourable and avoiding what
is unfavourable.” (z& ufafaaa N=wfufsar saa-
AR QO AGSTHN- R T A A 1R qTA-
nfamarmraifen | afasaaag).

Gunaratna in his commentary > enumerates
the following characteristics of plant life :—
Various kinds of movements or actions connect-
ed with sleep, waking, expansion, and contrac-
tion in response to touch, also movements to-
wards a support or prop.

Gunaratna also gives a list of plants that
exhibit the phenomena of Sleep and Waking.
He also notices the sensitiveness totouch of
plants like the Mimosa pudica (@smadt—hence
the name) which show a manifest reaction in
the form of contraction. (wengwaatai wwarfe-
@y yaHEmITI et

He also notices that Nelumbium speciosum
(lotus) opens with the sunrise; Ghroshataki
(Luffa amara or acutangula) and others in the

1 Bibliotheca Indica, New Serics, 1342 (1912), Fasc. III, pp.
238.244.
s Bibliotheca Indica, New Series, 1151 (1907), Sloka 49, p. 157,
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evening and Lily with the rise of moon.
‘oAl urafdwed, DerEwRgETAt 9 e,
FHRIRA g T 17

Sankara MiSra in his Upiaskara ! also notices
plants as characterised by  approaching the
agreeable and avoiding the disagreeable,” etc.
“ERTAA AR IR - AR gwEta 1

In this connexion we might mention that the
name ‘Saryyamukhi’ (Sunflower) for the
particular plant—a flower which always faces
the rising sun—is significant.

8. Growth.—The stages of growth in plant
life are very briefly but comprehensively noted
by Gunaratna in his commentary. Thus:

(1) Stages of infancy, youth and age. (f1@-
FAT-ga-gxar-ufcuia:.)

(2) Regular growth—* Just as man experi-
ences the stages of infancy, adolescence, youth
and old age thereby demonstrating full con-
sciousness, so also do trees.” “ And just as the
human system undergoes constant growth
through the stages of infancy, adolescence,
youth, ete., likewise a tree undergoes growth
through stages of sprouting, seedling with new
leaves, branching and so forth.” ‘“gamfawoi-
wifngEar-EmarEffas: afafed =8
{ﬁ |”

The conditions of growth seem to be not
unknown to the ancient Indians. Thus:

! 8. B, H,, Vol. IV, and Gough’s Translation and Edition, 4, 2, 54
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(1) Food—The same Commentator mentions
growth or decay by assimilation of suitable or
unsuitable food.

(2) Water—(gs@rarg1y, cte.). The neces-
sity of water as a condition of growth (a®) of
plants is emphasized by the mythical prophet-
ess Khana—‘“Light by day and water by
night—these two lead to the growth of strength
to plants.”

(3) Light—as a factor for healthy growth
is also mentioned. Light as a general rule
retards growth, absence of light or shade accele-
rates it. The following aphorism of Khapa'
very tersely puts the truth:

“ Ol (Amorphophallus campanulatus) grown
in a shady place, ¢.e., in the absence of direct
sunlight causes irritation in the mouth, but it
is not to be regretted,” for what is lost in qua-
lity is gained in quantity, i.e., O/ grows in vol-
ume in shade which is economically the more
important.

“ Betel leaf in shade and paddy in sunlight » *
also testifies the same truth.

But for healthy growth light is necessary
is clear from the aphorism already quoted under
factor ¢ water.’

9. Age and Death.—The marvellous longe-
vity attained by plants is also referred to by

' BRI elE pEwty 32, e sz At ge
* IR A, Gt 4177 )
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Gunparatna, in his commentary' to the extent
of a maximum of ten thousand years (TUEREI-
QHSATY: ).

He also mentions the causes of death, such
as assimilation of suitable and unsuitable (3®1-
fagrmTmafeumt ) food, also disease.

Udayana also notices in his Kiranavali® death,
disease, drugging, etc., in plants. (SFaIATTEY-
SATC-QRTSTENT, ete.)

So also in Upaskara® (sﬁaanw, etc. )

10. Consciousness in Plants.—The pheno-
menon of consciousness in plants was well
known to the ancient Hindus, and throughout
the whole of their literature we find scattered
references unmistakably bearing testimony to
this knowledge. In popular superstition as well
as in profound speculation we meet with this
testimony. The popular notion of Vriksha-
Devata or presiding deities of trees corresponding
to the Dryads of the Greeks is a matter of
common knowledge. Some of the Jatakas
which are systematised popular stories relating
to Buddha, mention the Bodhi-Sattwa born as
Tree-spirit for 33 times. And the grammatical
treatise like Kalapa referred to this prevalent

}  Bibliotheca Indica, New Series, 1151 (1907), pp. 157, 158.

*  Bibliotheca Indica, New Series, 1342 (1912), Fasc. III, pp. 238,
239, etc.

3 Sacred Book of the Hindus Series, Vol, V1, pp. 159.60. (Panini
oftice,) Also A. K. Gough’s translation, Benares, 1873, pp. 147-148.
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popular belief as to the trees being animated by
spirits.

Coming from popular belief to profound
speculation we meet with precisely the same
thing. A verse in the Rigveda'is addressed to
the plants evidently referring to their possession
of the gift of hearing. 'Lhe practice is repeated
both in the Rig and the Atharva® Vedas.

Mahidas Aitareya® includes the herbs and
trees along with animals in the organic world.
According to him plants belong to the last of
the four classes of beings, i.e., propagated from
germs. In his theory of the graduul develop-
ment of the soul he says, “In herbs and trees,
for example, Sap (life) only is seen, but thought
(Chitta) in the widest sense is in the higher
forms of life.”  In another place of his Book
(1. 2. 4. 11) he says, “all forms of life eat and
drink. All lower animals propagate the species.
Even the plants when they are grown up, bear
fruits.”

Uddalaka says that  the living principle is
the potentiality of living bodies—the real seed
of things. It is, for example, that potentiality

' Rigveda, X, 97.21
Atharva Veda, XI,6 10. *“In obedience to the thundering
voice of the vital breath (prava) that the plants are fecundated, that
they conceive aud multiply,” Dr. Barua’s History of Pre-Buddhistic
Indian Philosophy, I, p 25, 1921,
3 Aitareya Aragynka, I, 6.1, 9.; I 8.1, 5.—Barua, LV, pp.
57, b8.
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or vitality in an infinitesimally small seed from
which a large Banyan tree springs into existence.
It is the spirit which animates all the parts of
a living being. When this spirit leaves any
branch of a tree, that withers, i.e., ceases to
be an integral part of the living whole, when
it leaves another branch, that too withers. And
when in this way it leaves finally the whole tree
withers and perishes. But the living principle
never dies.”! .

The Manu Samhita® distinctly states that
the trees are trees on account of their being
under the influence of {amdguna (m:ﬁgm:),
but they ¢ possess a sort of dormant or latent
consciousness, and are capable of pleasure and
pain.”  (geEWT WaTd gEg.@aaAfEan).

According to Masgkarin Gosala® ¢the plant
life or vegetable kingdom, like the elemental
life, is possessed of only one sense, the sense of
touch. But Gosala admits that plants in general
stand higher in the scale than elemental lives.”

There is a lengthy, philosophical or rather an
analytical exposition of the theme of conscious-
ness in plants in the Mahabharata, Santiparva.*

T Chhandogya Upanishad, VI. 12, 1 2  Barua, bid, VIIJ,
pp. 136-137.

2 Manu, 1, 49.

3 Barua, 1bid, XXI, p. 308.

¢ Gantiparva, 184th Chapter, p. 855. Kiliprasanna Singha’s

Tranelation, Basumati Edition. /3 7 7/
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“ Brahman,” interrogated Bharadwaj, «if
bodies both moving and unmoving, are made up
of five elements, why do we not then perceive
their existence in the immovables? Plants and
creepers, can neither hear, nor see or smell,
taste or touch. Nor are there in them liquids
like blood, the elements of fire (energy), earth
represented by bone and marrow, the element
of air represented by activity, and the sky
(ether) represented by empty space (pors).
How then, can they be regarded as constituted
of five elements »”

“Brahman,” replied Bhrigu, * we cannot
indeed perceive the existence of Ether in them
through the naked eye because they are solid
( w=rga ), but when we ponder over the fact
how they constantly produce fruits and flowers
this existence becomes manifest to us. How
can we doubt the existence of their gift of touch
seeing that their leaves, bark, fruit and flowers
wither under the influence of heat? We must
infer the gift of hearing in them seeing that
their fruits and flowers dry up under the influ-
ence of wind, fire and the sound of thunder.
Eyeless creatures can never go their way of
themselves, and as creepers approach and wind
round the trees and move at will, we must
admit the existence of sight in them. And as
they can be healed of their diseases by the
application of odour hoth pleasant and unpleasant
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and also by frankincense of various types,
it is sure that they possess the power of sense.
The organ oftaste in them must be inferred
from the fact that they are capable of drinking
water through the root. As we suck up water
through a lotus stalk applied to the mouth so
do plants with the help of air drink up water
through their roots. Thus as they are found to
be sensitive to pleasure and pain, and as they
are seen to undergo regeneration after muti-
lation, we must admit the existence of Ilife in
them. Fire (energy) and air (CO,) help in the
assimilation of the water that unmoving beings
like trees take up (from the soil) through the

roots.”
Udayana' also notes ‘that plants have a

dormant unmanifested consciousness which is
extremely dull ” (mfar<r;afsaar, ete).

Gunaratna® in his commentary refers distinct-
ly to the consciousness of plants as a point of
similarity between plants and man ( wq; gyqu-
T gEarg wdam anwfafifa). He then
claborates his remarks.

Upaskara® commenting on Kanada’s aphor-
ism (4.2.5) refers to plants as being the * ground
of experience of the consequences of acts.”
Thus—* Trees and the like also are no doubt

! Bibliotheca Indica, New Series, 1342 (1912), Fasc. ITI, pp. 238-244,
2 Bibliotheca Indica, New Series, 1151 (1907).
3 8,B.H,, Vol.VI, Panini Office,

8
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so many kinds of bodies, being the seat of expe-
rience {(i.e., the field wherein particular souls
reap the consequences of their acts in previous
births). For without the characteristic of being
the seat of experience, life, death, sleep,
waking, use of medicine, propagation of the
seed, approaching agreeable, avoiding the dis-
agreeable, etc., would be impossible.”

The Bhagabat Puarana' very definitely
points out the following peculiarities of plants
(A9 Gy qwTHE ) ¢

(1) their process of taking of food

from below upwards (Sg&Nas:).

(2) dormant consciousness (FH.ATAT HAW-

%ﬂm:)’ and
(3) the possession of the sensation of touch
(wTray).

“ Chakrapani notes in the Bhanumati that
the consciousness of plants is a sort of stupefied
(darkened or comatose) consciousness (Fwng
Jaaramsfa anwrAWAaT NEveAfavar ).

11. Sexuality.—The idea of sexuality in
plants as entertained by the ancients in
India is highly quaint but vague and inaccurate,
being the result not of scientific observation
but of pure poetic speculation from start to
finish. The general idea of the division of the

1 8rd Skanda, 10th Chap,, 8lokas 19, 20, p. 30, with Sridhar Swam1's
COommentary, Oalcutta, 1294 B.8.
3 Dr, Beal, Positive Boience, p. 175.
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plant kingdom into male and female based ou
human analogy was formed. Thus Harita
Sarmhita ! records possibly the earliest fanciful
division :—

“ Harita asks :

* Why, O sage, is there no conceptian
without the union ? Or, why are there no flomwyyrs
and fruits produced without the union (of the

"sexes) ? Why is the same kind of fruiticsp not
to be perceived in women as in the plar tg 9’

Atreya said :
‘ The seed, O son, is produr o
operation of different sexes ar in

and the fixed plants, its qualit
to the sperm (41g).

“ No two opinions exist
my son, among the fixed p!
ed with §ive and sak/

! §arirasthéna, Chap. I, p. 344,
Sakdabda 1807,

T Sarg—da o e -
Qe e g
799n F% W

WAy Fard—faRuTre 9%
A& WIgEH A
# fimefeae
Qe 8
forgensfy &
a9 Hgw,
wEgw %
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the female procreative energies, know this. That
which has static (fam®ysfa) property is to
be known as éive, the male, and that which
has dynamic property (=uTfwf®) is to be
known, O the great-souled one, as sak?i, the
female. The functions of the male and the
female arise from their combination. The
ma.. o flowers, fruits and stones (embryo within)
likewi e are endowed with sukra, the genera-
ting pe -er.”

Chara.'a' is more clear, though mnot at

all me utific than Harita on this point.
Inec he description of properties, etc.,
of V " ‘hena auntidysenterica) Charaka
e ‘the Vatsaka which bears

y fruits, and tender (few:)

e category of males ; and

1and yellow flowers and

ilk and whose colour is
gory of females.

ndu knowledge in this

urther, as we get in

assification of plants

. neuter based on the

as slenderness or

‘engali Edition of D. N.

Y9 YA, WARUY-

English Translation—

wy'ay'gwan afeg’
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stoutness, softness or hardness, length or short-
ness, simplicity or complexity of the character
of the stem and flowers.

The famous lexicon of Amara' represents
observation as going a bit further, but he gives
us the very reverse of scientific truth. He
confounds the pollens of flowers as correspond-
ing to the female menstruum.

Pliny,? the foreign observer, mentions—
“The Indians tell us that in these plants (Indian
Reeds—perhaps Palmyra or Date-palm is
meant) also the distinction of male and female
obtains, the body of the male being more compact,
and that of the female of greater amplitude.”

Curiously enough in one case® we get the
differentiation of sexes in plants based on actual
observation. This is the instance of Ketaki
(Pandanus odoratissimus). This plant is always
mentioned as a couple (&g®teaw ) ; the
male one being designated as Sitakefak? and the
female one as Svarpaketaki. That the former
is a male is emphasised by the author of Bhaba-
prakas by calling it Ketaka ( &= ). Rajani-
ghantu describes Sitaketaki (male) as Biphald—
not producing fruits ; Dhulipushpiki—having
flowers with dusts, .e., with only pollen grains
(microspores). Dhanvantari Nighantu has

! Vanaushadhi Varga. 50. wtut gwrat 99 wgd @@
® McCrindle, Ancient India, 8ec, V, 1901.

Vanaushadhi Darpapa, Vol.I, pp. 222.2283, Calcutta, 1908,
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lescribed Srvarpaketaki (female) as Kanaka-
vrasava—yielding a golden harvest, Sugandhini
(sweet-scented), etc.

12. Reproduction.—Various methods of
propagation of plants such as by fruits and seeds
wijarwha), by roots (mulaja), by cuttings
skandhaja), by graftings (e Qown), by
wravija (apical portions), by parnayoni (leaves)
nd  saunarudhajo (?) are mentioned in ancient
reatises.

Propagation by seeds (Vijartika) is a very
'ommon method which has been known to the
{indus from the very earliest times. The
Rigveda refers to it, the Atharva Veda mentions
t in various places. Manu' has also mentioned
t.—¢ Some of these plants grow from seeds and
ome from planted cuttings.”

Propagation by bulbous roots and under-
rround stems (Kundavijam) has been an equally
ommon method. A distinct mention of the
nethod is found in the Arthasastra® where the
ollowing rule is laid down:—“Seeds of bulbous
oots (Kandavija) with honey and clarified
utter are to be smeared with beforc planting.”

Cutting (Skandhavijam) is another method
esorted to for the purpose of propagation.
fanu' mentions it. The process is very
rell  described in the Arthasastra? and

' Manu, I, 46, 48.
* Arthadéstra, Chap, 24, p. 141, Shama Sastr1’s English Translation
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Brihat-sarhita' of Varahamihir. The former
prescribes that the “seeds of sugarcane and the
like are (to be) plastered at the cut end with the
mixture of honey, clarified butter, the fat of
hogs, and cow dung” before being planted.
Brihat-samhita enjoins that Kanthal (Jack
fruit), 4soka (Saraca indica), Kadali (Plantain),
Jambu (Blackberry), Lalkucha (Artocarpus lacoo-
cha), Dadima (Pomegranate), Draksha (Vine),
Palibata, Vijapura (Lemon tree) and Alimulilala
—all these are to be planted by means of
cuttings (@1@@Qwr: ). The cuttings are to be
besmeared with cowdung and then planted.
4 & 5.
Maskarin Gosala® mentions ‘‘sugarcane,
bamboo, recds, ete., propagate from joints.”
Better (g¥) than cuttings is the process of
grafting as recommended by the author of Bri-
hat-samhita. There are two methods:— one con-
sisting in inserting the cutting from one plant
into the root of another severed from its trunk.
And the second method consists in inserting the
cutting of one tree into the stem of another—
the cutting is called the scion and the parent
plant is called the stock. 5.
Another method is mentioned as Agravija,
i.e., plants whose apices are only planted as a
means of propagation—Betel is propagated in

! Brihat-samhits, Chap. 54, Vol. I1, p. 748.
¥ Barua, XXI, p, 306,



64 PLANTS AND PLANT-LIFE

this way. This may also mean propagation from
“buddings *’ (see below).

Then there is the method known as Parnpa-
yoni, i.e., leaves serving as a means of multipli-
cation. The present common example of this
method of propagation is found in Bryophyllum
calycinum and in Begonias.

Lastly, a method—the method of self-
layering is described by Onesikritos ! thus—...
there are some large trees from which branches
grow out to the length even of 12 cubits.
These branches then grow downwards, as if
they had been bent until they touch the
ground. They next penetrate into the soil and
take root like shoots that have been planted.
Then they spring upwards and forms a trunk.”
Pliny ® also mentions this kind of propagation
with regard to the Indian Fig tree.

That these various methods of propagation
of plants were a common knowledge in India
will also appear from a dialogue of the Buddha®
in which the following remarks occur:

‘“Whereas some recluses and Brahmans,
while living on food provided by the faithful,
continue addicted to the injury of seedlings and
growing plants whether propagated from roofs,

! McCrindle, Ancient India, Sec. 21 (1901).

2 Book XII, C, (11).

3 Dialognes of the Buddha, Part I,—Brahma J&la Sutta 11,
Sacred Books of the Buddhists Sferies, Vol. II, pp. 6, 7 (Rhys Davids).
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or cuttings or joints or buddings or seeds—
GoOtama the recluse holds aloof from such
injury to seedlings and growing plants.”
Buddha Ghosha' in his comment upon the
passage gives us illustrations of the methods of
propagation men tioned above. Thus:
Maula-bijam (root-seeds)— Haliddim (Tur-
meric), Singiveram (Zingiber),
Vacan (Acorus calamus), A¢i-
visam (Aconitum heterophyl-
lum), Kafukarokint (Picror-
rhiza kurroa), Usiram (Andro-
pogon muricatus), etc.
Khanda-bijam (cuttings)—Assattho (Ficus re-
ligiosa), Kacchako (Cedrela
toona), Nigrodha (Ficus benga-
lensis), Pilakkho (Ficus infec-
toria), Udumbaro (F. glomerata),
Kapitthano (Feronia elephant-
um), ete.
Phalu-bZjam (joints)—as in Reed.
Ag&a-bijam (buddings)—the plant Samirana,
Ajjukam (Ocimum basilicum),
Hiriveram (Andropogon cynan-
thus), ete.
Bija-bijam —(seeds)— Pubbannam (7 dhanyas
—paddy), Apparanzam (Pulses,
’ Cucurbita, etc.).

"1 The Sumahgala-VilBsini—Buddha Ghosha's commentary on the
‘DighanikAya. Edited by Rhys Davids and Carpenter, P.T.8,, Part 1,
p.8L. DI 111,

9
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EcoLocy: oR StubY OF PLANTS IN THEIR
NarvrarL HoMmes.

Charaka' divides land into different regions
according to the nature of the soil (edaphic con-
ditions) and climate (climatic conditions) that
determine the characteristic vegetation, and also
mentions some of the plants characteristic of
each region. Thus he divides land into :

(1) Jangala region—(literally, dry wilder-
ness-deserts ; plants— Xerophytes).

(2) Anupa region (iiterally, abounding in
water; plants—aquatic (Hydrophytes) and
marshy (Hygrophytes).

(3) Sadharana region—(ordinary; plants—
Mesophytes). ' -

1. Jangala region.—The region called Jan-
gala is full of unobstructed open spaces, where
a steady and dry wind blows, pervaded with
expansive mirages ; rivers and rivulets scarce,
abounding in well (scarcity of water) alsoabound-
ing with dry and rough sands and big sandy
particles (kankurs).” ' 6&1.

1 Charaka, Kalpasthdna J. Madanaphala Kalpa, 6, 7 and
(verses). For English Translation, see Faso. LXI, KalpasthAna, Lesson
1, pp. 1017,1918 (English Translation),
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Susruta® describes this region as: ‘‘the
country which presents a flat surface, and whose
dull monotony is enlivened here and there by
scanty growths of thorny shrubs, and tops of a
few isolated hills and knolls, and in which the
waters from springs and wells, accumulated
during the rains, become nearly drained, and
strong gales of warm wind blow (during the
greater part of the year).” 35.

According to Charaka the following ave the
plants that grow in this region: Khadira
(Acacia catechu), 4sana (Pentaptera tomentosa),
Asvakarna (a variety of Shorea robusta), Dhava
(Conocarpus latifolia), 1'inisha (Dalbergia oojei-
nensis), Sallaki (Boswellia serrata), Sale (Shorea
robusta), Somavalka (Acacia arabica), Vadari
(Zizyphus jujuba), Tinduka (Diospyros glutinosa),
Aéwattha (Ficus religiosa), Vale (F. bengalensis)
and Amlaki (Phyllanthus emblica). The pre-
dominant types of trees are : Semi (Mimcsa
sumo), Arjuna (Pentaptera arjuna) and Simsapa
(Dalbergia sisoo)—these are all xerophytic.

6&7.

2. Anupa region.—(Marshy or swampy and
watery.)

Swampy—*‘ mostly abounding in rivers and
bordered by seas, swept by cold wind, ie,
charged with abundant moisture. The country

! Sitrasthans, Chap. 35, verses 34-42, For English Translation,
see Vol. IT, pp. 325.26.
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is interspersed with rivers, baunks of which are
decked with—Vaijula (Calamus rotung) and
Vanira (Calamus Roxburghii of the aquatic
variety). Mountains are absent from this region.
The region is thickly overgrown with forests,
bowers and trees in flowers encircled by verdant
trees and tender creepers.

The land is covered with dense forests of
Hintile (Phonix paludosa’, Zale (Borasus flabel-
liformis), Tamale (Cinnamomum tamala), Niri-
kela (Cocos nucifera) and Kadali (Musa sapien-
tum).— Charaka. 8.

Suéruta describes this region as the country
“that contains a large rumber of pools, and is
wooded and undulated with chains of lofty hills
traversing its area, and which is impassable
owing to its networks of rivers and sheets of
accumulated rain water rippling before the cur-
rents of the gentle, humwid air.” 34.

Varahamihir ' mentions the following trees as
growing in Awupa region :—Jambu (Eugenia
jambolana), FPetasa (Calamus rotung), Vanira:
(Calamus sp.), Kadam'a (Anthocephalus cadam-
ba), Udumb.ra (Ficus glomerata), A»june (Ter-
minalia arjuna), Vijapurake (Citrus medica),
Drakéha (Vines), Lakucha (Artocarpus lakoocha),
Didima (Pomegranate), Vaijula (Calamus sp.),
Naktamala (Caesalpinia bonducella), Tilaka
(Sesame), Panasa (Jack fruit), Zimira (?),

' Chap. 54, Vol. I1, p. 745.
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Amritaka (Spondias mangifera),—these 16
kinds of trees are the predominant species of
this region.” 10 & 11.
Aquatic plants (Hydrophytes)—

Amara' mentions the following plants as
growing exclusively in water :— '

Saugandhika, Kalhara ... White water-lily.
Iallaka, Roktasandhyaka  Red variety.
Utpala, Kubalaya ... Any other water-lily.
Indivara ... A blue one. t
Kumuda ... Nymphwa lotus
(esculent white sort)-
Padma, Kamala ... Nelumbium specio-
sum (lotus).
Pupdarika, Sitambhoje ... A white lotus.
Kokanada, Raktotpala .. A red lotus.
Variparni ... Pistia stratiotes.
Mushakarni ... Azolla, Salvinia.
Jalanili, Saivila ... Vallisparia, and the

green algae.

3. Sadharana—or the ordinary.— Charaka
says— That region which is endued with
creepers, and plants and trees of both the
classes, i.e., the Vanaspati and Vanaspatya, is
called Sadharana. ° 9.

According to Suérute a country which
exhibited features common to both the aforesaid
classes is called Sadharana or ordinary.” 36.

1 Amarakosha, Patslavarga 50-56. Cf. Colebraoke’s Edition (1807).
Book 1, Chap 2. Scction 3, Aquatic Plants, 36-42,
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In the Swargavarga of Amarakosha ihe
following trees— Mandare, Parijalake, Santdna,
Kalpavriksha and Harichandana are mentioned
as five celestial ones ; and they seem to be alpine
(mountainous) trees, as according to Hindu
mythology Heaven or the abode of gods, is
situated at the top of the Himalayas.

Plant Association.—In some places plants of
a particular species predominate over others,
and the place is given the name of the species
domrinating there to the exclusion of others.
Such as ':

Kumudrati, Kumudini—the place where
white water-lilies predominate ; place abounding
in lotus is called Padmini, Nalini; where reeds
abound it is called Nadrvat,Nadrala; one abound-
ing in ratans is called Vetaswan, in green
grasses Sadvala (TTER:).

Even rivers abounding in particular species
are known by the species dominating—such as
Suracati abounding in sara (reeds) and Vetravati
abounding in Vetra (ratans).

The names Kusadwipa, Plakshadiwipa, Salmali-
dwipa, ete., for the different islands in the Pura-
nas, may be indicative of vplaces where these
particular plants—Kuéa (Poa cynosuroides),
Plaksha (Ficus infectoria), Salmali (Bombax
malabaricum), ete,, predominated.

' Amars, Pitala and Bhami Vargas (9 and 10).



SECTION VII
TaxoNOMY

1. Nomenclature.—The naming of plants
constitutes a highly interesting topie, full of
historical and cultural significance, showing
us at once a good deal of the accurate know-
ledge of the geography of India, and throwing
an interesting sidelight upon the brisk inter-
course among the different parts of India,
and giving us unmistakable proofs of the power
of scientific observation.

In the second volume' of his ‘ Botanical
Observation on Select Indian Plants ”” Sir William
Jones, the President-Founder of the Asiatic
Society, Bengal, writes—

“I am very solicitous to give Indian plants
their true Indian appellations, because I am
fully persuaded that Linnaeus himself would
have adopted them had he known the learned
and ancient language of this country, etc.”

The plants ? have been named according to—
A. Special association:

() Bodhi-druma (Ficus religiosa)—so call-

ed after Buddha’s attaining nirvapa
under it.

1 A Review, XXXIII.
2 Only a few examples under each are given as illustration,
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(¢3) Adsoka (Saraca indica)—so called after
legendary association with Asoka
forest in which Sita, that pink of
chastity, was confined.

(iid) Sirasekhara (Datura)—as the flower
is associated with Siva, the Indian
god of destruction.

(iv) Yagiadumura (F. glomerata)—associ-
ated with sacrifice—Homa.

B. Special property :
(a) Medicinal :

(¢) Dadrughna (Cassia fistula)—that which
cures ring-worm.

(it) Arsoghna (Amorphophallus campanu-
latus)—that which destroys piles.

(¢é6) Sothaghna (Boerhavia repens)—that
which destroys dropsy—cedema,

(iv) Abyatha (Myrobalan haritaki)—that
which takes away pain.

(v) Kusthanaéini (Somaraji)—that which
cures leprosy (skin disease).

(vi) Lodhra (Symphlocos racemosa)—that
which stops ocular discharge.

(6) Domestic utility :
(¢) Vanira (Cane)—it is desired for mak-
ing houses.
(¢¢) Dantadhabana (Acacia catechu)—re-
quired for cleansing the teeth,
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(¢42) * Karpasa (Cotton)—that out of which
clothes are weaved.

(iv)  Dhanudruma (Bambusa)—that out of
which bows are made.

(r) Lekhana (Reed)—from which lekhani
(pens) are made.

(vi) Agnimantha—(Premna spinosa or serra-
tifolia)—gathered for kindling fire.

C. Special characteristic features:

(¢) Phenila (Soap berry)—its seeds give
lather or foam with water.

(i) Bahapada (Ficus bengalensis)—many
legged—with prop or pendent roots
serving as so many legs.

(¢¢i)  Sitisara  (Diospiros sp.—a sort of
ebony)—Dblack is its wood.

(iv) Ttmagupta (Dolichos pruriens)—self-
protected fruits having been pro-
vided with spiny hairs, also highly
poisonous.

(v) Charmin  (Bhojapatra)—with wide
charma (bark).

D. Special morphological features:

(¢) Adccording to the number of leaflets in
the compound leaf :
(3) Dwipatra (Bauhinia)—evidently wrong.
(%) Tripatra (Wood apple)—with three
leaflets.
10
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(iti) Saptaparna (Echites scholaris)—with
seven leaflets.
(b) Nature or shape of leaf :

(¢) Dirghapatrake (Cane-ratan)—with very
long leaves.

(#6) Kisaparni (Achyranthes sp.)—leaves
having the shape of the ear of a
monkey.

(tti) Maugikaparni (Salvinia)—whose leaves
resemble the shape of the ear of a mice.

(iv) Asvaparnaka (a variety of Shorea
robusta)—leaves resemble the shape
of the ear of a horse.

(v) Pdiichangula (Ricinus)—with palmate

and five-ribbed leaves.

(vi) Kuntakapatrika (Brinjal) — having

prickly leaves.
(v) Shape and colour of flowers :
(i) Vakrapuspa (Sesbania grandiflora )—
with papilionaceous flowers.
(i) Hemapugpa (Michelia champaca)—
flowers having the colour of gold.
(d) Miscellaneous :
(¢) Satamuls (Asparagus)—with hun.
dred roots (many).
(it) Sataparvika (Grasses) —hundred
(many) joints (parva) in its stem.
(ii¢) Twaksara (Bamboo)—with hard
(woody) skin,
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(iv) Drumotpale (Pterospermum aceri-
folium)—Ilotus-like flowers on
wood.

(v) Apuspaphalada (Jack-fruit)——fruit
without (apparent) flowers.

E. Local association:

() Saubira (Zizyphus jujube)— indi-
genous of Saubir (Sourashtra).

(¢¢) Champeyi—(Michelia sp.)—indigen-
ous of Champa—Bhagalpur.

(tée) Magadhi (Jasmine or Piper lon-
gum)—indigenous of Magadha—
North Behar.

(év) Odrapuspa (China rose)—indigen-
ous of Odra—Orissa or China ?

(v) Faidehi (Pepper)—indigenous of
Videha—Mithila—North Behar.

(vi) Dravidaka (Pita sathi)—indigen-
ous of Dravid—the Deccan.

F. Environmental association:

(¢) Nadisarjja (Arjun—Terminalia
arjuna)—grows on the banks of
rivers.

(i2) Jalaja (Hijal—Barringtonia acutan-
gula)—grows in water.

(tée) Vanaprastha (Bassia latifolia)—
grows in woodlands.

(iv) Pankeruha (Lotus)—grows in mud.

(v) Maruvaka (Ocimum sp.)--grows in
deserts.
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(vi) Hemavati (Myrobalan)—grows on
cold mountain,

(vit) Kutaja (Holarrhena antidysente-
rica)—grows on mountain peaks.

(‘. Other characteristics:

(¢) Fukula (Mimusops)—often cited by
poets.

(¢3) Sitabhiru (Jasmine)—dies in (afraid
of) winter.

(iii) Maghya (Kunda)—Aflowers in Magha
(February).

(iv) Saradi (Jussieun repens or white
lotus)—flowers during Autumn
(Sarat).

(v) Tishyaphala  (Phyllanthus) — fruits
in Pous (December-January).

(vi) Bhutabase (Bayeda)--ghosts haunt

these plants.

It may be noticed that the Hindu nomencla-
ture of plants went further in this dirvection,
being mnot satisfied with giving them deuno-
minations after particular features. 1t gave
most of the plants double names—one based on
a salient external feature (gftmasnfumt Ewm),
and the other on some prominent medicinal or
other properties (gl{[qanﬁnan Hwr). Thus:

1. The plant Sesbania grandiflora is known as
Vakrapushpa (curved flowers), i.e, with
papilionaceous flowers, and also Prandari
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(the foe of boil) on account of its preven-
tive property against that malady.

. Ricinus communis is known as Chkitravija

(having painted seeds), Triputiphala (with
trilobed fruits), and also V'ata? (the enemy
of rheumatism).

Balanites Roxburghii is known as Tikshra-
kantaka (having sharp thorns), Tailaphala
(having oily seeds), and also Salari (des-
troyer of pains).

. Achyranthes aspera is known as Xklara-

mainijari (having long and rough spikes),
and Kinihi (killer of itches, boils, ete.).

Linum usitatissimum is known as Nila-
pushpika (blue-flowered), and Pichchhila
(having slippery, i.e. mucilaginous seeds).

Calotropis gigantia is known as Nshira-
landula (having stems with milk), 7ala-
phala (having wooly fruits), and Kharjja-
ghna (ringworm-killer).

Cassia fistula is known as Swarnapushpa
(with golden flowers), Dirghaphala (long
fruits—lomentum), and Kushthasudana
(curer of leprosy).

Datura alba is known as Kantaphale (having
spiny fruits), Ghantapushpa (having bell-
shaped flowers), and Mahamohi (great
intoxicator).

Indigofera tinctoria is known as Nilapushp?
(blue-flowered), and Ra#jant (dyer).
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10." Butea frondosa is known as Triparpe (tri-
foliate), and Kskara-sreshtha (chief of al-
kalies).

11. Acaciaarabica is knownas Yugmakanta (with
two spines), Malaphala (having beaded
fruits) and Kephantake (ender of cough).
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2. Olassification of Plants,—The Hindu
classification of plants was based upon three
distinct principles, namely : ‘

A. UbpsHIDA—BOTANICAL,
B. VIRECHANADI—MEDICINAL,
C. ANNAPANADI—DIETIC.

A. Classification on Botanical Prmclples.
—A broad classification of plants, probably
based on stature, into Trees, Shrubs, Herbs and
Creepers is to be found as early as in the texts
of the Rigveda.! Plants were further classified
into those that bore fruits and flowers and those
that did not.

Manu’s classification® of plants is distinotly
clear. According to him :

(1) Those that bear abundant flowers and
fruits, and wither after fructification are called
Oshadhis, e.g., Rice and Wheat (annuals).

(2) Those that bear fruits without evident
flowers are called Vanaspatis.

(3) Both those which produce flowers only
and those which produce fruits only may be
classed as Vrikshas.

(4) Bushy herbs of various types may be
classed as Guchchha, e.g., Jasminum (Mallika
and the like).

' Rigveda X, 97, 15.
? Manu-samhits I, 46, 47, 48
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(6) Succulent shrubs of various types are
known as Gulmas.

(6) Grasses of different kinds are called
Trinas.

(7) Creepers with stems spreading on the
ground (procumbent and decumbent) are called
Pratinas.

(8) Lastly there are those which twine
round or climb a tree or a support called
Vallis.

Charaka' classifies plants into four orders:

Vanaspatis, Virudhs, Vinaspatyas and Osha-
dhis.

(1) Panaspatis—are trees that bear fruits
without flowers.

(2) Vanaspatyas—are trees that bear first
flowers and then fruits.

(3) Oshadhis—-are those herbs that wither
after fructification.

(4) Virudhs—are herbs with spreading stem,
e.g., creepers and gulmas. (Rargsaife: ).

Chakrapani, as Dr, Seal points out, notes in
his Commentary on Charaka—Virudhs com-
prise two classes. (1) Lafas—creepers, and (2)
Gulmas—herbs with succulent or cactaceous
stems and shrubs. The Oskadlis are subdivided
into (1) annuals or perennials, bearing fruit, and
(2) plants that wither away after maturing and

1 Siatrasthana I, 36, 37.
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without fructification, e.g., grasses like the Darva
(Cynodon dactylon).

- Susruta® lays down almost an identical classi-
fication of plants. Thus “the immobile Oskadhis
(plants in general) in their turn admit of being
grouped under four sub-heads, such as the
Vanaspatis, the Vrikshas, the Virudhs and the
Oshadlis proper.

““Those trees which bear fruit without blos-
soming are called Vanaspatis; those that bear
both fruits and flowers are called the Viikshas,
Shrubs and creepers that trail on the ground are
called Virudhs, whereas those plants which die
with the ripening of their fruits are called
Oshadliis proper.”

The commentator Dalvang,” as summarised
by Dr. Seal, gives us some details, i.e., illustra-
tions of each class. ““The Ploksha (Ficus infec-
toria) and the Udumbara (Ficus glomerata) are
given as instances of trees bearing fruits without
flowers (Vanaspatis). It appears that plants
with naked and incomplete flowers (achlamy-
deous flowers) were considered as flowerless, as
also trees whose flowers, like those of the fig,
are placed on the internal walls of a common
receptacle (hypanthodium). Of the Vrikshas,
flower and fruit-bearing trees, the mango ftree,
the Jambu tree (Eugenia jambolana), etc., are

! Sitrasthana, I, 23, also cf. Eng. Trans,, Vol, 1, p, 13,
2 Seal, Positive Science, p. 170,

11
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given as examples, The Virudhs are of two
classes—(1) creepers with stems spreading on
the ground (uaraaa:), and (2) herbs with
succulent or (cactaceous) stems (yfew=y: or
wfaa sqewaemfafafoer). Ostadkis are
those that wither away after fructification, e.g.,
wheat, barley, etc. (waat@fagT Muwrea:). Some
divide Oshadhis into two classes:

(1) those that wither after bearing fruits,
e.g., paddy, linseed, pulses, ete., and

(2) plants that wither after maturity, and
bear neither flowers nor fruits, e.g.,, the mush-
room, ete.”

The Vaiseshika commentator Prasastapiada’
gives us a nicer classification of plants under
six heads. Thus plants are divided into 77inas,
Oshadhis, Vrikshas, Latis, Avatdnas and
Vanaspatis. (@att §Qufeawsapamaneay;
efqa ). Trinas are grasses. Oshadhis are herbs
that wither after fructification. Vrikskas are
trees bearing flowers and fruits. ZLalis are
spreading and creeping herbs. Adval/dnas are
arboraceous plants and shrubs. And Vanaspatis
are trees bearing fruits without flowers.

Sridhara ® in his Nyaya Kandali gives us
illustrations of each of the above classes :—Thus
Ulapa (Imperata arundinacea) as an example of
Trina, wheat as an example of Oskadhi, Kovidira

The Vizianagram Sanskrit Series, Vol, IV, p. 28, Benares, 1895,
The Vizianagram Sanskrit Series, Vol, IV, p. 28. Benares, 1895,
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(Bauhinia) as an example of Prikska, Lata is
too well known to need any illustration, Kefal?
(Pandanus odoratissimus) and  Papuraka
(Citrus medica) as examples of Avatanas (Vita-
pas—arboraceous plants, Seal) and the Udum-
bara (Ficus glomerata) as an example of Fanas-
pati. ,

Udayanachiryya in his Kirapivali * gives
illustrations of these classes which are almost
identical with the preceding. Thus these are
the plants:

(1) Vwrikshas—are plants that bear flowers
and fruits and have trunks and branches. (-
wifg; ).

(2) Trinas—are Ulupas and plants of that
type.

(3) Oshadhis—are plants that wither after
fructification, such as Kaluma (a species of
paddy).

(4) Gulmas—are plants like  Bhathas
(wrar: ?).

(6) Latas—are plants such as Kushmanda
(a species of Cucurbita) and the like.

(6) Avatinas—are Ketukis and plants of
the type.

(7) Vanaspatis—are trees that bear fruits
without flowers.

! Bibliotheca Indica, New S8eries, No, 1342 (1912), Fasc,I1I,
p. 256,
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The same authority in his selection of
articles erroneously mentions palm as a further
illustration of T'rinas (UAETAT qr@Ta: ), and
sesamum and paddy of Oshadhis (Mufqgsaag
Ava@eIIT: ).

The classification given in the Bhagavata-
puranam’ is almost the same. It, too, classifies
them under six heads (aamaﬁqfaamaaﬁmna\ﬁ
W FAL )—

(1) Vanaspatis—those that bear fruits with-
out flowers.

(2) Oskadhis—those that wither after
fructification. ‘

(8) Latas—those that climb on others.

(4) Twalsaras—those that have hard bark
(m®) like bamboos.

(8) Virudhs - bushy shrubs.

(6) Drumas—those that bear both flowers
and fruits. |

Amara’s classification of plants’is very inter-
esting being full of details showing a further
advance in knowledge, and we cannot here do
better than fully utilise the masterly sum-

mary done by so great a writer as Dr. B. N.
Seal: *

' 8rd S8kanda, 10th Chap., 19th Verse, with Sridhara Swami’s
Commentary,

* Beal, Positive Science of the Ancient Hindus, pp, 171-173
ot
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(1) The trees (the flowering Vrikshas and
the flowerless Vanaspatis) are fruit-bearing
and possess woody stems @HgI® or tiunks
(HE-AH®: T A MA@ ).

(2) Arboraceous plunts and Shrubs (|a,
gam@fam: )Learing flowers as well as fruits,

(3) The Latas are next noticed, flowering
plants with herbaceous stems, some of them
creeping on the ground (umfa:ﬁ ), others succu-
lent (@At ), others twining or  voluble
(=i nan war, g|mfaat @an (/. Susruta—

SamaAsa: fwmag
(1) Next the Oslkudhis (in the narrower

sense), herbaceous plants bearing fruits with or
‘without flowers and dying or withering away
after fructification. Some instanccs of Kandy-
saka (tubers, rhizomes, corms) are noticed,
¢.9. Palaydu (the onion, EEIRE ga=H:), the
Lasuna (garlic, agvw=: ), ete. But the grami-
naceae enumerated in the Vaidyacarga are
the chief instances of the Oshadhis—plants that
.die after fructification. These are cultivated
Oshadhis but their affinities with the next
class, the grasses (T'rinas) are also noted (e.g. q1#8
afe izrzaaﬁﬁu QR gHHUL/AH | FudrEa
A, ete.).

Next are enumerated—

(5) the T7inus, grasses of which the charac-
teristic is the formation of gulmas (culms of
grasses with annular knots from which leaves
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Spring—@@! JW @UEAWAT@FATPA: ). It
is worthy of note that, in the enumeration of
the grasses, the bamboo is considered as a sort
of giant grass ( @was: ). The reeds (amrza;)
are also placed among the grasses (wmrzag@u
A amrraﬁngtmﬁl | ngENRTY a‘iamm ).

(6) Finally, the Palmaceae (including the
cocoanut, date, areca, and other palms) are
classed as Tree-grasses, probably because, like
the grasses they are endogens characterised by
spikes and parallel veins (zzmgq:).

“T (Seal) may add that Amare places para-
sitical plants among the Lalas ( a=er, awmedl,
aageEl, ete.). They climb trees and feed upon
them (Cascuta). These are to be distinguished
from climbing plants, like the Guduchi (Tinos-
pora cordifolia), which have separate roots of
their own. They arc also to be distinguished
from the adventitious roots descending from the
branches of trees, like the Ficus religiosa, which
are usually termed Abarokas ( HaTIET: ).

The Hindu Materia Medica mentions Akdsa-
valli, literally sky-creeper, a name which seems
to have been originally intended for some or-
chids ; also Plava (lit. floating), weeds that
float in stagnant ponds, and Sairala, mosses and
lichens (?) (e.g‘,iaimﬁmﬁ, ete., Chakrapa-
ni-samgraha, also Bhaba Prakast). These are
not classified, but like the mushrooms must
come under the Pakanishtha aushadhis—
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¢ Aushadhis that die after maturing, without
bringing forth flowers or fruits,’ ie. ecryp-
togams,

We have so far discussed the classification
of plants according to their stafure and some
salient vital features which represents just the
first step in the scientific classification. In the
next step the individual plants are sought to be
arranged into certain well-defined groups, genera
or classes according to resemblances in their
essenlial characteristics. 'T'he individual plants
coming under such a group, genus or class, in
their turn are differentiated by certain specific
features, primarily, the colours of their flowers,
Thus :

1. The genus Kovidire (Bauhinia) includes
the Swetapushpa Kovidira (flowers white),
the Pitapushpa Kovidire (lowers yellow—B,
tomentosa) and the Raklapushpa Kovidira (B,
purpurea) which resemble in almost all their
essential characteristics but differ in the colours
of the flowers. The Swelapushpa Kovidara is
again differentiated into Swetakovidara nir.
gandha (B. acuminata), and Swetakovidira
surabhikusuma (B. variegata) according as
the flowers are not scented or scented.

2. Similarly the genus Bali (Sida) includes
4 species ( FWT qQTIR)—Bala (Sida cordifolia),
Atibala (8. rhombifolia), Makabala (8. rhom-
boidea) and Nagabala (8. spinosa).
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3. The genus Jhinti (Barleria) includes
4 species (fwnfeageaq )—Saireyala (flowers
white—B. longiflora or B. cristata var. dicho-
toma), - Dasee (flowers blue—B. cristata, or
B. strigosa), Kuwrantala (flowers yellow—B,
prionitis), Kuravake  (flowers  purple—B.
ciliata).

4. The genus Sigru (Moringa), includes 3
species ( fagaam )—Swela-sigru (flowers white—
Moringa th'erygosperma). Raktu- or Madhu-
gigru (flowers red) and Sovaijana (flowers blue).

5. The genus Sarapunkhi (Tephrosia) in-
cludes 3 species (v\r(ggmml)«—].’a/.'ta-éumpzm—
kha (flowers red—'T. purpurea), Sita-sarapui-
kha (flowers white—T'. villosa) and Kantapunkhi
(1. spinosa).

6. The genus Sankhapushpi (Canscora)
includes 3 species—Sullapushp? (C. decussata),
Raktapushpi (C. diffusa) and Nilapushpi (?).

7. The genus Bhringargja (Eclipta) includes
3 species ( WATIANAYUATT gl HFUST @fed)
Swete (flowers white—1L alba), Pita (flowers
yellow (?)) and Nile (flowers blue (?)).

8. The genus Patali (Stereospermum)
includes Tamra-pushpa Patala (8. suaveolens),
Pita-pushpa  Patali (B. chelonoides) and Sita
Patala (Schrebera swietenioides).

9. The genus Chandana includes Sweta-
chandana (Santalum album—uaTIs, WUNETH,
A ), Rakta-chandana (Pterocarpus
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santalinus—yaraweay, (@EW), Kuchandana
(Adenanthera pavonia—{%iaﬂm{, Qz{EHAR ),
Kaliyaka (P dla®w18R, Arugeiuag), Barbarika
(? [an faaam) and  Havichandana (REWA,
wifean ).

10. The genus Kosataki (Luffa) includes
Kosatakt (L. echinata), Kshudraphala (L. bin-
daal), Brihatphald (L. graveolens), Rdjakosa-
takr (.. amara) and Dharakosaleki (L. acutan-
cula), cte, ete.

b
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B. Classification of Plants based on
Medicinal Properties.—Ckaraka® classifies plants
primarily into two divisions—Purgatives
(fag®: ) and the Astringents ( &gw: ). And
the Purgatives are six hundred and the
Astringents are five hundred in number. The
number of pre-eminently astringent groups
are fifty which might again be sub-grouped
under ten heads or Vargas, thus:

1. First Yarga:

(1) Jivaniya (Prolonging life)—c.g., Jiwaka
(Celtis orientalis), Mudgaparni (Phaseolus radia-
tus), Mashaparna (Teramnus debilis), Jivant?
(Dendrobium sp.), rest not identified. 6.

(2) Primghaniye (Nutritive and promoting
corpulency)—ec.q., Rajoksharaka  (Asclepias
rosea), Bala (Sida cordifoiia), Bharadwiji
(Hibiscus vitifolius), ete. 8.

(3) Lekhaniya (Thinning the tissues or
reducing corpulency)—c.q.,, Musta (Cyperus
rotandus), Kushtha (Aplotaxis auriculata) Hari-
dra (Curcuma longa), Daruharidri (Berberis
asiatica), etec. 9.

(4) Bhedaniya (Promoting excretion)—e.y.,
Arka (Asclepias  gigantia), Chkilra (Rubia

' Charaka Samhits, Sutrasthina, IV, pp. 25.29 (Bengali Kdition).
Cf. also Eng. Trans., Fasc. II, Lesson IV, pp 27-47
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maiijishtha), Chitrake (Plumbago zeylanica),
Swarnakshirini (Polanisia felina). 10.

(6) Sandhaniye (Promoting the union of
fractured parts)—e.g., Liquorice, Madhuparni
(Tinospora cordifolia), Lodhre  (Symplocos
racemosa), Priyangu (Aglaia Roxburghiana),
Katphala (Myrica sapida), ete 11

(6) Dipaniya (Promoting appetite and di-
gestion)—er.¢., Pippali (Piper longum), Ckavya
(Piper chava), Sringavera (dry ginger), Maricha
(Piper nigrum), Ajamoda (Apium involucrata),
Bhallatak? (Semecarpus anacardium), ete.  12.

2. Second Varga:

(1) Palya (Increasing strength)—Rishavi
(Mucana pruriens), Atirasa (Asparagus racemo-
sus), Payasya  (Convolvulus  paniculatus),
dswagandha (Physalis flexuosa), Sthira (Des-
modium  gangeticum),  Rohin? (Picrorrhiza
kurroa). 13.

(2) Varpye (Improving the complexion)—
Chandane  (Pterocarpus santalinus), Tunga
(Calophyllum inophyllum), Maiijishtha (Rubia
cordifolia), Sariva (Hemidesmus indicus), ete.

14.

(3) Kanthya (Improving voice and curing
hoarseness)—Ikshumala (Saccharum officinarum),
Draksha (Uvoe passag), Vidart (Convolvulus pani-
culatus), Hamsapad? (Hydrocotyle asiatica), etc.

15.
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(4) Hridyo (Promoting cheerfulness or
relish)—Amra (mango), Amritake (Spondius
mangifera), Nikucha (Artocarpus lakucha),
Matuluinga (Citrus medica), ete. 16.

3. Third Varga:

(1) Kaphughna (Removing phlegm that
causes a sensation of satiety)— Vidanga (Embeli-
ca glandulifera), Murva (Sauseviera zeylanica),
Guduchs (Tinospora cordifolia), Patdla, ete.  17.

(2) Aréaghna (Curing piles)—Kutaja (Holar-
rhena antidysenterica), Vilva (Aegle marmelos),
Ativisha  (Aconitum  heterophyllum), Abhaya
(Terminalia chcbula), ete. 18.

(3) Kusthaghna (Curing skin-diseases)—
Khadira (Acacia catechu), Saptaparpa (Echites
scholaris), Airagvadha (Cassia fistula), Kararira
(Nerium odorum), ete. 19.

(4) Kandughna (Curing prurites)--Chan-
dana  (Red sandal), Nalada (Nardostachys
jatamansi), Naktamala  (Galedupa indica),
Nimva (Melia azalirachta), ete. 20.

(6)  Krimighna (Anthelmentic or Vermi-
fuge)—AkNhira (Moringa pterygosperma), Kevula
(Costus speciosus), Nirgunthi (Vitex nirgundo),
Kinihi (Achyranthes aspera), etc. 21.

(6) Vishaghna (Neutralising  poison)—
Suwvahd (Vanda Roxburghii), Palind¢ (Ichno-
carpus frutescens), Kataka (Strychnos pota-
torum), Sirdsha (Mimosa sirisa), etc. 22,
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4. Fourth Varga:

(1) Stanyajanana (Galactiphorous)— Virana
(Andropogon muricatum), Sali (paddy), Shash-
tika (paddy), Darbha (Saccharum ecylindricum),
Kusa (Poa cynosuroides), ete. 23

(2)  Stanyasodhana (Improving the quality
of milk)—Patha (Stephania hernandifolia), Sura-
daru (Cedrus deodara), Musta (Cyperus rotan-
dus), Kiralatikta (Agathotes chirayata), ete. 24.

(3)  Sukrajanana (Increasing the secretion of
semen)—dJZoaka (Celtis orientalis), Vriddharuha
(Asparagus  racemosus), Jafila (Phyllanthus
niruri), Kulinga (Rhus acaminata), ete. 25.

(4)  Sulrasodhana (Purifying the semen)—
Nushtha (Saussurea auriculata), Kadamba (Nau-
clea cadamba), Ihshu (Sugarcane), Kandekshu
(Ruellia longifolia), Vasuka (Sesbania grandi-
flora), ete. 26.

5. Fifth Varga:

(1) Snehopaga (Emollients)— Mridvika (Rai-
sin),  Vidar/ (Convolvalus paniculata), JZvant?
(Coelogyne ovalis), Salapargi (Iedysarum gange-
ticum), ete. 27.

(2) Swedopaga (Diaphoreties)—Sobhadijana
(Moringa pterygosperma), Ekaranda (Ricinus
communis), Vrischira (Boerhavia diffusa var,
white), Punarnava (red variety), ete 28.

(3) Vamanopaga (Emetic)—Kovidara (Bau-
hinia variegata), Karvudara (B. acuminata), Népa
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(Nuclea), Vidula {Calamus fasciculatus), Vimbi
(Coccinea indica), Sanapushpt (Crotalaria verru-
cosa), ete. 29.

(4) Virechanopaga (Purgative)—Kachmarya
(Gmelina arborea), Parushaka (Grewia asiatica),
Abhaya (Terminalia chebula), Pilu (Salvadora
indica), etc. 30.

(5) Asthapanopaga (Enemata)—Trivrit(Con-
volvulus turpethum), Pippali (Piper Jongum),
Mustard, Vacha (Acorus calamus), Madanaphala
(Randia dumetorum), ete. 31.

(6) Anuvasanopaga (Oily enemata)—Rasna
(Vanda Roxburghii), Salapushpa (Pucedanum
sowa), ASwadamgshtra (Tribulus terrestris),
Agnimantha (Premna spinosa), ete. 32,

(7)  Sirovirechanopaga  (Errhines)—dJyotish-
moti (Cardospermum halicacabum), Kshavaka
(Myriogyne lanuginosus), Sreta (Clitorea ternata)
white and red variety, etc. 33.

6. Sixth Varga:

(1) Chhardinigrahana (Relieving vomiting)
—Jambu (Eugenia jambolana), Amra (mango),
Matulunga (Citrus medica), Amla-vadara (a variety
of Zizyphus), etc. 34.

(2) Trishnanigrahana (Relieving thirst)—
Nagara (Cyperus partenuis), Dhanwa-yavasaka
(Hedysarum albagi), Parppataka (Oldenlandia
biflora), Patola (Trichosanthes dioica), etc.  35.

(8) Hicca-nigrahana (Relieving hiccup)—
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Sathi (Circuma zerumbet), Kantakarika (Solanum
jacquinii), Vrihats (Solanum indicum), Vriksha-
ruha (orchid), ete. 36.

7. Seventh Varga:

(1) Purisha-samgrahaniye (Rendering the
faeces consistent)—Katwanga (Colosanthes indi-
ca), Mocharase« (Bombax malabaricum), Samana-
ga (Mimosa pudica), Dhataki pushpa (Grislea
tomentosa), etc. 37.

(2) Purisha-virajaniya (Altering the colour
of the fweces)—Sallaki (Boswellia serrata),
Sriveshtaka (Pinus longifolia), Payasyd (Batatas
paniculatus), Utpale (Nymphaea  stellata),
ete. 38.

(8) Matra-samgrahaniya (Reducing secre-
tion of the urine)—Plaksha (Ficus infectoria),
Kapitana (Spondias mangifera), Adwattha (Ficus
religiosa), Bhallataka (Semecarpus anacardium),
ete. 39.

(4) Matra-virechanfya (Promoting secretion
of urine)—Vrikshadani (Cascuta), Aswadari-
gshtra (Tribulus terrestris), Vasira (Cleome
viscosa), Pashanabheda (Bryophyllum calyeci-
num), ete. 40.

(6) Matra-virajaniya (Altering the colour
of the urine)—Padma (Nelumbium speciosum),
Utpala (Nymphaea stellata, blue), Nalina (Nym-
phaea, white), Kumuda (Nymphaea, red),
Saugandhike (Nymphaea, lotus), Pundarika
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(Nelumbium sp.), Satapatra (Nelumbium sp),
cte. 41.

8. Eighth Varga:

(1) Kasahara (Curing cough)—Duralabha
(Hedysarum alhagi), Sringt (Rhus acuminata),
Driaksha, Abhaya, Amalaki, Pippals, Kantaharika,
ete. 42.

(2) Swasahara (Curing difficult breathing
or Asthma)—~Sa¢hi (Circama zerumbet), Carda-
moms, dmlavetasa (Rumex vesicarius). Hingu
(Ferula assafwetida), Aguru (Aquilaria agal-
locha), Swurasa (Oseimum sanctum), Chandi
(Andropogon acicularis), ete. 43.

(3) Sotha-hara (Curing anasarca or drop-
sical swellings)— Patala (Bignonia suaveolens),
Prishniparpi (Doodia lagopodioides), Golkshura-
ha (Tribulus lanuginosus), ete. 44.

(4) Jwarahara (Febrifuge)—Sariva (Ascle-
pias pseudosarsa), Patha (Stephania hernandi-
folia), Pilu (Salvadora indica), Abhaya, Amalaka,
Vibhitaka, etc. 45.

(6) Sramahara (Removing fatigue)—Dr-
ksha, Kharjwra (Phoenix sylvestrix), Piyala
(Buchanania latifolia), Vadara, Phalgu (Ficus
glomerata), [kshu, Yava, Shashtika, ete. 46.

9. Ninth Varga:

(1)  Ddahaprasumana (Relieving heat of the
body or burning of the skin)—Laja (Paddy, fried),
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Chandana (Santalum album), Nilotpala (blue
lotus), Hrivera (Pavonia odorata), ete. 47.

(2) Sitaprasamana (Relieving sensation of
coldness)—Tagara (Bignonia chelonoides), Dhan-
yaka (Coriandrum sativum), Sringavera (Zingi-
ber officinarum), Bhatika (Ptychotis ajowan),
ete. 48.

(3) Udarddaprasamana (Curing urticaria)—
Tinduka (Diospyros melanoxylon), Piyala, Asana
(Terminalia,  tomentosa), Arimeda  (Acacia
farnesiana), ete. 49

(1) Angamarddaprasamana (Relieving pain in
the limbs)—Vidarigandha (Desmodium), Vrihati
Kantakari, Kairanda (Ricinus), Chandana, Car-
damoms (large), etc. 50.

(5) Sualaprasamana (Curing pain in the
bowels)—Maricha (Piper nigrum), Ajimoda
(Apium involucratum), A4jagandha (Cnidium.
diffusum), Ajaj7 (Cuminum cyminum), ete.  51.

10. Tenth Varga:

(1)  Sonitasthapana  (Stypties) — Rudhira
(Saffron, Crocus sativus), Mel, Liquorice, Mocha
(Plantain), ete. 52.

(2) Vedanasthapana (Anodynes)—Sala (Sho-
rea robusta), Katphala (Myrica sapida), T'unga
(Calophyllum inophyllum), A4éoka (Saraca
indica), etc. 63.

(8) Samjiiasthapana (Restoring conscious-
ness)—Kaitaryya (Melia sempervirens), Vayastha.

13
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(Gratiola  monnieria),  Golomi (Corydalis
govaniana), etc. 54.

(4) Prujasthapana  (Curing  sterility)—
Awndri (Karivia umbellata), Sataviryya (Cy-
nodon dactylon), Abhydtha ? (Musa sapientum),
Vatyapushpi (Sida cordifolia), ete. 5.

(5) Vayasthapana (Preventing the effects
of age) — Amrita (Tinospora cordifolia), Dhattr
(Phyllanthus emblica), Mandukeparni (Hydro-
cotyle asiatica), Punarnava (Boerhavia diffusa),
ete. 56.

Classification according to Susruta® —

Susrata classifies plants (drugs) under thirty-
seven sections or gapas. They are as follows:

1. The Vidarigandhadi Group.—Planis of
this group have the virtue of subduing the
action of deranged Vayw and Pitte {bhile) and
prove Dbeneficial in Soshe (phthisis), Gulma,
Urddhaswisha (asthma) and cough.

Plants are— Vidarigondha, Saladeva, Sata-
vars, Vrihati, Jivaka, Kantakiri, cte.

2. The f\ragvadhﬁdi Group.—These have
the effect of destroying deranged phlegm, the
effects of poison and Meha (morbid discharges
from the urethra), Kustha (skin disease), fever,
vomitting and itching of the body, etc., ete.

! Sitrasthina, Chap, XXXVIII.—Goneral classification of drugs

according to their therapeutical properties, pp. 342-356, Eng,
Translation,
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Plants are— Madana, Aragvadha, Kutaja,
Patha, Pala a, Saptaparna, Nimra, Patbla.
Guduchi, ete.

3. The Yarup&di Group.—These are effica-

cious in cases of cephalacgia, gulma and inter-
nal abscesses, etc.

Plants are—TVaruna, Putika, Agnimantha,
Vasuka, Vilva, Ajasringt, Darbla, ete.

4. The Viratarvadi Group.—The plants
have the property of curing all urinary troubles.

“Plants are— Viratarn, Gundra, Nala, Kwnsa,
Nasu, Ashmabhedaka, ete.

5. The Salasaradi Group.—-These have the
effeet of destroying the germ of Kushtha, proves
beneficial in case of Panduroge (Chlorosis or
Jaundice).

Plants are—=Salasara, Ajakarae, Khadira,
Kilashandha, Bharjja, Meshasrings, Tinisha,
Chanuane, ete.

6. The Rodhradi Group.—* The group is
antidotal to the deranged Kapham, cte., astrin-
gent in its properties, removes vaginal and
uterine disorder, ete.

Plants are— Rodkra, Palise, Asoke, Kat-
phala, Kadamba, Sila and Kadali.

7. The Arkadi Group.—Acts as a vermi-
fuge, and a specific asceptic agent amongst
other properties.



100 PLANTS AND PLANT-LIFI

Plants are—drka, Karaija, Nagadants,
Rasna, Indrapushpi, etc.

8. The Surasadi Group.—Acts as above,
besides proving beneficial in *catarrh, non-
relish for food, asthma and cough.”

Plants are —Surasa, Bhuslrina, Sugandhaka,
Vidanga, Kakamichi, Nz’rgz?ndi, ete.

9. The Mushkakadi Group.— Has the eftect
of “removing the defects of semen,” efficacious
in Meha, piles, jaundice, chlorosis, gravels, and
urinary calculi in the bladder, etc.

Plants  are-—Mushkaka, Palisa, Dhava,
Chitraka, Madana, Simsapa, T'riphald.

10. The Pippalyadi Group.—Acts as a
good appetiser, and is an absorbent of
intestinal mucous and unassimilated lymph
chyle.

Plants are—DPippals, Chavya, Maricha, Kla,
Sarshapa, Hingu, Ativisha, Vacha, ete.

11. The Eladi Group.—It is a cosmetic,
and arrests the eruption of pimples, etc.

Plants are— &la, Tagara, Priyangu, Aguru,
Ushira, Punnaga, Kesara, ete.

12. The Yachadi and Haridradi Groups.-—
Are purifiers of breast milk, and curative of
mucous dysentery (dmat:,sdra).

Plants are— Vacka, Musta, Abhaya, Bhadrq-
daru, Nagakesara,  Haridri,  Daruharidra,
Kutaja, etc.



TAXONOMY 101

13. The éy;madi Group.—It cures abdo-
minal glands and acts as an anti-toxic and
is one of the most reliable purgatives in cases
of obstinate constipation of bowels with sup-
pression of urine, ete.

Plants are—Syama, 7Trivrit, Danti, Raja-
vriksha, Suvarnakshivi, Keraiija, Gavakshi,
ete.

14. The Vrihatyadi Group.—Is a good
digestant or assimilator of the deranged humours;
proves efficacious in ‘' nausea, water-brash,
dysuria,” etc.

Plants are— /"rihati, Kantakarike, Madhuka.

15. The Patoladi Group.—Is febrifuge, et‘c.,
restores appetite, ete.

Plants are—Patila, Chandana,  Murod,
Katurohini, ete.

16. The Kakolyadi Group.—Increases the
quantity of milk in the breast. It is a restora-
tive, and an elixir, and is endued with the thera-
peutic virtue of augmenting the virile potency
of a man.

Plants are—Kakoli, Kshira-kakoli, Mudga-
parni, Meda, Mahamedd, Chhinnaruha, Padmaka,
Riddhi, Vriddhki, etc.

17. The Usakadi Group.—Cures gulma, uri-
nary calculii, ete.

Plants are—Hingu, Kasisa and Tutthaka.
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1S. The Sarivadi Group.—Allays thirst,
cures haemoptysis, removes burning sensation
(daka) of the body.

Plants are—~Sariva, Madhuka, Chardana,
Kashmariphala, Ushira, ete.

19. The Aijanadi Group.,—Anti-toxic,
allays internal daka, and cures hacmoptysis.

Plants are—A#jana, Nagapushpa, Priyangu,
Nilotpala, Nalada, Nalina, ete.

20. The Parushakadi Group.—Acts as a cor-
dial, increases appetite, etc.

Plants are—DParushaka, Drakshia, Katphala,
Dadima, Rajadana, Katakaphala, ete.

21. The Priyangvadi Group.—Consists of
Priyangu, Dhataki,  Mocharasa, Rasaiijana,
etc.

22. The Amvashthadi Group.—Favours the
healing of ulcers, bring about the adhesion of
fractured bones, and dysentery (pakvatisira).

Plants are—Amvovashtha, Rodhra, Nandi-
vriksha, Katvanga, etc.

2. The Nyagrodhadi Group.—Proves bene-
ficial in cases of ulcers, disorders of uterus and
vagina, favours the adhesii)n of fractured bones,
cures haemoptysis, ete.

Plants are— Nyagrodha, Udumbara, Asva-
ttha, Plaksha, Madhulka, Kapitina, Amra, Jambu,
Kadamba, Vadari, Tinduka, Bhallataka, ete.
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24. The Gud!uchyidi Group.—Is a good
appetiser, and acts as a general febrifuge, ete.

Plants are— Guduchi, Nimva, Kustumvuri,
Cha ‘dana and Padmaka.

25. The Utpaladi Group.—Allays thirst and
proves curative in cases of vomiting, Hridrogu
(Angina pectoris), in syncope, in haemoptysis,
and in cases of poisoning too.

Plants are— Utpala, Raktotpala, Saugan-
dhika, Kuvalaya, Pundarika.

26. The Mustadi Group.—Cures uterine
and vaginal disorders, purifies mother’s milk,
acts as a good digestant,

Plants are—Musta, Haridra, Haritaki, Ama-
laki, Vibhitaka, Haimavati, D:avidi, Bhallataka,
ete.

27. The Triphala Group.—Is a good appe-
tiser, improves the eyesight and proves benefi-
cial in chronic intermittent fever (vishama-
Jovara).

Plants are — Haritaki, Amalaki and Vibhitaka.

28, The Trikatu Group.—Destroys fat and
Kapha, Meha, cures abdominal glands, catarrh,
dullness of the appetite and indigestion.

Plants are—Pippali, Maricha and Sringavera.

29. The Amalakyadi Group.—Acts as a
general febrifuge ; it is also an aphrodisiac, and
acts as a general tonic or restorative and
appetiser,
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Plants are— Amalaki, Haritaki, Pippali, and
Chitraka.

30. The Trapvadi Group.—(all metals).

31. The Lakshadi Group.—Acts as a vermi .
fuge, aseptic agent in cases of bad, malignant
or indolent ulcers.

Plants are - Laksha, Arevata, Kutaja, Asva-
mara, Nimea, Saptachchhada, Malats.

32. The Svalpa Panchamula Group.—1It is
a tonic, and aphrodisiac. Roots of : Trikantaka,
Vrihati (two species), Prithakaparni and Vidari-
gandha.

33. The Mahat Panchamula Group.—It
is appetising. Roots of: Vilva, Agnimantha,
Tuntuka, Patala and Kasmari.

34. The Dasamula Group.—It proves bene-
ficial in cases of Asthma and difficult respira-
tion. The preceding Mulas combined.

35. The Valli Panchamula Group.—Roots
of five medicinal creepers: Vidari, Sariva,
Rajani, Guduchi and 4 jasringi.

$6. The Paﬂcha—kaptaka Group.—Five me-
dicinal thorny shrubs : Karamardda, Trikantaka,
Sairtyaka, Satavart and Gridhranakhi.

37. The Pa'ﬁcha-trir}a Group.— Five medi-

cinal herbs (of the grass species), known as,
Kuéa, Kiéa, Nala, Darbha, Kandekshuka.
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C. Classification of Plants based on Dietic
Yalue.—Charaka ' classifies plants also on the

basis of dietic value under the following vargas
(groups)’:

(1) Saka-dhanya varga, (2) Sami-dhanya
varga, (8) Sakararga, (4) Phala varga, (5) Harita
varga, (7) Ikshu varga and (6) Aharayogi varga
(oil).

1. Slﬁka-dhgnya varga—(all bearded grains),
i.e., those paddies that are provided with husks
(glumes). “ This group is subdivided into
the following classes according to their tastes,
potency and assimilation.”

(1) Sali—They are cooling in their potency ;
in taste and assimilation they are sweet, capable
of exciting the wind, a little constipating, oily,
nutritive, and increasing semen and urine. 8-10.
The group includes—the red Sali, the Mahisali

grown in Behar-Magadha), Kaloma (grown

in Kashmir), Sakunahrita (grown in Sravanti),
Churnaka, Dirghasuka, Gaura, Pagduka,
Langula, Sugandhika, etc., ete. Vipya (is a
species that grows in deep water), Naishadhaka
(grows in the country of Nishadhas), etc.

1! Bitrasthdna, Lessons XXVII, pp, 329-334 and 344 (Fasc. XI),
pp. 845-362, 371.374 (Fasc. XII), and pp. 380-381 (Faso. XIII),
English translation.

14
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(2) Shashtika—* 1t is cooling, oily, heavy,
agreeable, destructive of all the three faults,
and invigorates the body, and makes it hard.”
The group includes two species which are
white and dark. 14.

(8) Baraka, Uddalake, China, Sarada,
Gandhala, Kuruwvinda, Ujjwala and Darddura—
are like (2). 15.

(4) Vrihi—This variety is sweet, sour in
assimilation, provocative of the bile and heavy.

16.

(5) Patala (Asu-dhanya gathered in the
month of Aswin)—increases faces, and urine,
enhances the heat of the body and provokes all

the three faults. 17.
(6) Shyamaka (Panicum frumentaceum)—
is astringent, sweet and light. 18.

(7) Nwara, Toyaparni, Gavedhuka, etc., ete.,
all resemble Shyamaka in their virtues (many

of them are not paddy proper). 19-20.
(8) Yava (Hordeum hexastichon) or barley
—1is dry, cooling, heavy, agreeable, etc. 21.

(9) Venuyava—a variety of the above, 22.
(10) Godhuwma (wheat: Triticum vulgare)—
unites fractures, cooling, prolongs life, promotes

nutrition, enhances the semen, etc. 23.
(11) Nandimukhi dnd Madhuli—Varieties
of wheat. 24.

Thus Dhanya includes grains of almost
every species,
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It will be noticed that all the above come
under the modern family Graminaceae.

2. §amf-dhénya Varga,—It includes—

(1) Mudga (Phaseolus mungo)—-astringent,
sweet in taste, etc. It is the foremost of all
things whose soup or boiled juice is taken.  25.

(2) Masha (Ph. radiatus)—increases the
semen, ete. (26). Varieties of Masha are— Raja-
masha (Dolichos sinensis), Kulattha (Dolichos
biflorus). o 27 & 28.

(3) Makushtalu (Phaseolus sublobatus)—is
beneficial in haemorrhages, fevers, etc. 29.

(4) Chonaka (Cicer arietinum).

(5) Masura (Cicer lens).

(6) Khandike (Pisum sativam) and other
kinds of pulses and peas are light, cooling,
etc. They are beneficial in affections of bilious
phlegm. 30-31.

(7) The different variety of beans——when
oilitied, are fit to be caten by men endued with
strength. 33.

8) Adhaki (Cajanus indicus).

() Nishpava (Vigna catjang).

(10) Atma-gnpta (Mucana pruriens).
(11) Uma (Atasi—Linum usitatissimum,
Linn.).

(12) Llagaju (Cassia tora).

All the above 12 kinds belong to the family
Leguminoseae (Pea family).
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It is curious to note that Tila (Sesamum
indicum, Tiliacede) and Avalguja (Vernonia
anthelmintica, Compositeaé) are included in this
group.

3. Saka Varga (Pot-herbs)—Group of
Vegetables——parts used are leaves, stems and
fruits (include also bulbous roots).—

(1) Patha (Stephania hernandifolia), Susha
(Cassia sophora), Sathi (Circuma zerumbet),
Vastuka (Chenopodium album), Sunishannaka
(Marsilea quadrifoliata)—these are astringents

which dry the fluids of the body. 89.
(2) Kakamdchi (Solanum nigrum)—increases
the vital seed, it also cures leprosy. 90.

(3) Rajaksharaka (Asclepias rosea)—is speci-
ally applauded in diseases of the Grahani and
Piles. 91.

(4) Amrul sak—(Oxalis corniculata)—pro-
vokes the digestive fire, destroys the -effects
of poison and dropsical swellings.

(5) Kalasaka (Corchoras capsularis), Mandu-
kaparni (Hydrocotyle asiatica), Vetigra (Calamus
rotang), Korkkotake (Momordica mixta), Patola
(Trichosanthes dioica), Somardji (Vernonia sp.),
Vrishapushpa (Justicia adhatoda), Sarngashtha
(Abrus precatorus), Keguha (Costus speciosus),
Punarnava (Boerbhavia diffusa), Kalaya (Pisum
sativum),  Gojikva (Elephantopus scaber),
Varttike (Solanum melongana), Tilaparwika
(Cleome pentaphyla), Kulaka (Momordica
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charantia), Nimva (Melia azadirachta), Parp-
patake (Oldenlandia biflora)—all alleviate ex-
citements of phlegm and bile. 95-96.

(6) All kinds of kitchen vegetables, such as
mungo, cicer, phaseolus, etc., Chlercdendron
siphonanthus, a variety of Chenopodium album,
Phlomis zeylanica, Dioscorea globosa, Ocimum
sanctum, flowers of Crotalaria juncea and
Bombax malabaricum, Bauhinia acuminata,
Linum usitatissimum, Vigna catjung, Bauhinia
variegata, Achanthes triandra, Beta bengalensis,
Amarantus oleraceus, Convolvulus repens,
Hibiscus canabinus, Rumex visicarius, Cucur-
bita pepo, ete....... these are heavy and dry.
They are sweet in taste, cooling in energy, and
(after digestion) purge the intestines of their
contents without producing watery motions.

97-103.

(7) The flowers of Sana, Bauhinia, Bombaz,
etc., are inspissant and are much applauded in
cases of bilious haemorrhage in especial.  101.

(8) The leaves of Ficus bengalensis, F.
glomerata, F. religiosa, F. infectoria, Nelum-
bium speciosum and others are astringent
in taste, operate as sfambhanas, are cooling,
ete.

(9) Tinospora, plumbago, Pothos officinalis,
Aegle marmelos, Asparagus racemosus, Sida
cordifolia, Caelogyne ovalis are capable of alle-
viating both wind and Dbile. 106-107.
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(10) Gloriosa superba (ZLangulilka) and
Ricinus are purgatives.

(11) Sesamum, Calamus rotang—also pur-
gative.

(12) Saka of Kausambha (safflower)—alle-
viates phlegm and enhances bile. 108-109.

(13) Cucumis sativus, C. melo, Cucurbita
lagenaria—purgative. 110-112.

(14) Nauclea cadamba—possesses inspissant
qualities. 113.

(15) Nymphaea stellata is astringent and
alleviates bilious haemorrhage.

(16) Kharjjara and Tala-$asya-—are allevia-
tive of bilious haemorrhage in Phthisis. 115.

(17) The stalk, flowers and fruits of both
Kumuda, Ulpala, Nymphaea lotus, Scirpus
kaysoor, Trapa bispinosa, ete., are cooling, ete.

116.
(18) The bulbous roots of Convolvulus pani-
culatus (Vidari) prolong life. 120.

4. Phala Yarga (The Group about Fruits).
The fourth order includes the following
fruits :

Mridvika (Vitis vinifera)—It enhances the
vital seed, its use is various and important.

124-125.

Kharjjara (Phanix Sylvestris)—Dbeneficial in
phthisis, ete. 126.

Phalgw (Yicus hispida)—promotes nutrition,
ete.
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Parushaka and Madhuka (Grewia asiatica
and Bassia latifolia)—are applauded in cases

of wind and bile. 127.
Amrataka (Spondias mangifera)—it operates
as a tonic by iucreasing strength. 128.

Tala (Borassus flabelliformis) —its kernel,
and Narikela (Cocos nucifera)—-its fruit, operate

as tonic for increasing the strength. 129.
Bhavya (Dillenia speciosa)—corrects the taste
of mouth. 130.

Vadara (Zizyphus jujuba), .druka  (not
identified), Karkandhu ( Zizyphus anoplia),
Lakucha (Artocarpus lakoocha)-—provoke bile
and phlegm. 131.

Paravata (Anona reticulata—according to
Wilson) is of two varieties. 133.
Kasmarye (Gambhari—Gmelina  arborea)
and T'uda (Morus indica). 134.
Tanka (a variety of wood apple of Kash-
mir), Kapitthe (Feronia elephantum)—destruc-
tive of poison, etc. 135-136.
Vilva (Aegle marmelos)— both ripe and un-
ripe. 137.
Amra (Mangifera indica)—unripe and ripe.
‘When ripe subdues the wind, and conduces to
flesh, vital-seed, and strength. 138.

Tamvava (Eugenia jambolana), Simvitika
(Pulses), Gangeruka (Hedysarum lagopodioides),
Karira (Capparis aphylla), Vimbi (Coccinea
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indica), Todana (Grewia asiatica), Dhanvana
(another variety of Grewia), Ripe Panasa
(Artocarpus integrifolia), Mocha (Plantain),
Rajadani (Mimusops indica), Lavali (Anona
reticulata), Nipa (Nauclea cadamba), Sutahvaka
(Aruthum sowa), Pilu (Solvadora indica),
Trinadupya (Pandanus odoratissimus), Vikantaka
(Flacourtia sapida), Prachinamalaka (Flacourtia
cataphracta), Ingudi (Ximenia aegyptiaca), Tin-
duka (Diospyros glutinosa), Amalaka (Phyllan-
thus emblica), Vibhitaka ('Cerminalia belerica),
Dadima (Punica granatum), Amlike (Tamarin-
dus indica), Amlavetasa (Rumex vesicarius),
Matulunga (Citrus medica), Nagaranga (Citrus
auranticum), Badtima (Amygdalus communis),
Abhishuka (Pesta), Akshota (Juglans regia),
Mukulaka (Croton polyandrum), Piyile (Bucha-
nania latifolia), Sleshmatakae (Cordia myxa),
Aitkola (Alangium Lamarkii), Sami (Acacia
suma), Karaiija (Pongamia glabra), Vartaka
(Solanum melongana), Parkati (Ficus infecto-
ria), Akshiki (Dalbergia oijeinensis), Aswattha
(F. religiosa), Udumbara (F. glomerata), Plaksha
(Ficus infectoria), Nyagrodha (F. bengalensis),
Bhallataka (Semercarpus anacardium),—the in-
dividual properties of all the above fruits, their
parts to be used, are described. 139-164.

It will be seen that the above is almost the
exhaustive list of fruits that are used by the
present inhabitants of India.
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5. Harita Yarga (The Group of Greens).—
Ardraka (Zingiber officinale), Jamreira (Citrus
sp.) promote the appetite. Malaka (Raphanus
sativus) is destructive of all the faults.
Surasa (Ocimum sanctum), Yamdni (Ptychotis
ajowan), Sigru (Moringa pterygosperma), Saleya
(Cicer arietinum), Viyishtake (Sinapis ramosa),
Jalapippali (Commelyna salicifolia), Gandira
(Kidney bean), Tumburu (Zanthoxylum alatum),
Bhaustrina (Andropogon schoenanthus), Dhianyaka
(Coriandrum sativum), Grifijanaka (Turnips,
also a variety of Garlic). Palandu (Onion)
and Lasuna (Garlic—Allium cepa and Allium
sativum), 165-176.

Properties of each and every one of them
are described.

6. I\\hdrayogi Yarga (The Oil Group).—
The oil of Scsamme is sweet, capable of pene-
trating even the minute nerves of the body and
hot. It isthe foremost of all things that are
destructive of wind. If improved by admixture
with other articles the oil of sesame is regarded
as capable of alleviating all diseases. It is a
tonie, it improves the skin, memory and intelli-
gence and the digestive fire.

The oils of Erande (Ricinus communis),
Mustard seeds, the oil of Piyale seeds (Bucha-
nania latifolia), the oils of Atesi (Linum usi-
tatissimum), Kusumbha (Carthamus tinctorius)
—these oils are described with properties. 294,

15
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Susruta’s' classification is more systematic
and elaborate.

1. Sali Dhanya—includes several species,
such as Lohitaka, Sali, Kalama, Panduka, Sita-
bhiruka, etc. They are sweet in taste, cooling in
potency, light of digestion and impart strength
to those who use them. They are diuretic,
spermatopoietic, refrigerent, eye-invigorating,
cosmetic, tonic and pleasant. The properties
of Sali rice grown on burnt land, in a jangala
country, in kaidiara or marshy country, once
transplanted (ropya) or those transplanted
several times in succession (atiropya) are
described. 4-7; 15-19.

2. Shashtika  Group—includes several

species of Shashtika, Kanguka, Peetaka, Churna-
ka, Kuraka and the Kedaraka, etc. They are
sweet in taste and digestive, pacify the Payw
and Kapham. They are constructive, tonic and
spermatopoietic. 'The Shashtika especially is
light, mild, demulcent and imparts strength
and firmness to the body. 8-11.

3. Vrihi Dhanyas—include several species
such as Krishna Vrihi, Salamukha, Jatumukha,
Nandimukha, etc. They are sweet and astrin-
gent in taste, hot in their potencies. 12-14.

4. Kudhanya Yarga.—The several varieties
are : Koradushaka, Syamaka, Nivara, Uddalaka,

! Bdtrasthana, Chap. XLVI, Vol, I, pp. 469-5626 (Englsh Tran
slation which treats of food and drink— Aunnapana Vidhimadhfya).
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Venu Yava, ete. They generate heat, and have
a sweet and astringent taste. They include
four varieties (black, red, yellow and white)
of Priyangus. (Panicum italicum.) 21-26.

5. Vaidala (Several varieties of pulses)
known as—Mudga, Vana-mudga, Kalaya,
Makushtha, Masura, Mangalya, Chanaka, Satina,
Triputaka, Harenu, Adhaki, Masha, ete. They are
generally cool and pungent of digestion, and
have a sweet and astringent taste. 'Then he
describes the properties of each of the above-
mentioned pulses. Atmagupte is included in
this group. 27.

6. Tila and its varieties—(Sesamum and its
varieties)—the Dblack variety is the best in
respect of efficacy, the white species occupies a
middle position, while the remaining species are
inferior. 39-40.

7. Yava (Barley) is cooling, sweet ; Godhama
(wheat) is sweet, heavy, tonic, rejuvicient,
spermatopoietic and improves the relish fo
food. 41-44.

8. The Simya (Bean) with its four varie-
ties—are heat-making. They are autitoxic, dis-
cutient, and reduce the Kapham and the power
of sight. The four varieties are white, black, the
yellow, and the red.

Kusumva, Linseed (Aflusi) and white mus-
tard are mentioned with their properties.

40, ete.
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9. Phala VYarga (The Fruit Group)—
includes Dadima, Amalaka, Kapittha, Vadara,
Kola, Karkandhu, Sauvira, Simvitikaphala,
Matulunga, Amra, Amrataka, Karamardda, Piyala,
Lakucha, Bhacya, Parivata, Vetraphala, Prd-
chinamalaka, Tintidika, Nipa, Kosha@amra,
Amlika, Naranga, Jamovira, ote.

They are acid in taste, and heavy of diges-
tion, heat-making in their potency, (expectorant)
of Kapham, generate Pittam and subdue the
Vayu.

Two varieties of Jumcira are mentioned —
such as lirdvata and Dantasatha.

The fruit (of such trees as the .A§wattha,
the Plaksha, the Udumbara, ete., which pass by
the general name) of Kshira-Vrikshas, as well
as those which are known as—Jamou,
Rajadana, Todana, Tinduka, Vakula, Dhanvana,
Aémantaka, A$vakarpa, Phalgu,  Parushaka,
Gangeruka, Pushkara, Varti, Vilva, Vimei, ete.,
are cooling and astringent in their effect.

The fruits, such as, T'ala, Narikela, Panasa,
and Maucha, ete., are sweet in taste and of
digestion and subdue the Vayu and Pittam.

The fruits, such as, Drakshas, Kashmaryas,
Madhukas, Kharjjaras, ete., have a—sweet taste,
are heavy of digestion and prove curative in
cases of hseemoptysis.

The fruits such as Vatame, Akshoda, Abhi-
shuke, Nichula, Pichu, Nikochaka, Urumana,
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etc.,, are demulcent, heat-making in their
potency, constructive, tonic, sweet in taste.

The fruits known as Airavate and Danta-
$atha, Lavalt (aromatic and refreshing to the
whole system), Vasiramn, Sitapiakyam, Bhallatake,
Aingudam, Sleshmantaka are described with
their properties.

Fruits such as Karira, Akshaka, Pilu, Trina-
Sunya have a sweet, bitter and pungent taste
and heat-making in their potency. The Arush-
kara, Tauwvaruka; the Karaitja Kim$uka and
Arishtaphalam  (Nimra), curative in cases of
leprosy, gulma (internal tumour), ascites, piles
and praneha.

The Vidanga, the .1bhayid (Chebulic myro-
balans), the Alsham, Pugu; the fruits and
vegetables, such as, the Jatikosha, Jatiphalam,
Kuatakaphalam, Kakkolakam, Lavanga and the
Karpiura are described with their extensive
properties.

The Lata-kasturi, the Piyala, Vibhitaki,
Kola, Amalaka, Vijapuraka, Shampika and
Koshamra are sweet in taste, digestion, appetis-
ing, demulcent, ete.

The Vilvas, both green and ripe, with their
properties are described and recommended.

139-210.

10. Saka Yarga (The Group of Pot herbs).
—The fruit of such creepers as Pushpaphala,
Alabu , and Kalindakae. Of the Alabus, two
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varieties are described. Tender Kushimandas are
recommended.

The fruits such as the Trapushe, Ervarulka,
Karkaru, and Sirpe-vrinta—are described. A
green and tender cucumber is distinguished from
one which is of a pale yellow colour.

The spices and herbs include-—the Pippali,
Maricha, Sringavera, Ardraka, H mgu, Jiraka,
Kustumouru, Jamviraka, Sumulho, Surasa,
Arvjaka, Bhustrina, Svgandhaka, Kasamardda,
Kalamala, Kulheraka, Kshavake, Kharapushpa,
Sigru, Madhu Sigru, Phanijhyaka, *arshapa,
Rajika, Kulahala, Venu, Gandira, Tilaparnika.
Varshiabhu, Chitrake, Mulaka, Potika, Lasuna,
Palindu and Kalaya, ete. Their properties,
individual and several, are described.

'The leates of plants and trees known as the
Chuchchu, Juthika, Taruni, Jivanti, Vimvitika,
Nandi, Bhallitaka, Chhagalantri, Vrikshadani,
Phanji,  Salwali, Selu, Vunaspali-prasava,
Sana, Karvudara, Kovidiara, ete., the leaves of
Punarnavia, Varupa, Tarkari, Uruvaka, Vatsg-
dani, Vilva—are described.

The pot-herbs suchas Tanduliyake, Upodika
Asvabala, Chilli, Palankya, Vastuka, ete., are
mentioned with properties.

. The pot-herbs (leaves of cdible plants) such
as the Mandukaparni, Saplala. Sunishannaka,
Suvarchala, Brahma-suourchala, Pippali, Guduchi,
Gojikva, Kakamacki, Prapunnada, Avalguja,
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Satina, Vrikati-phala, Kantakarikaphala, Patéla,
Vartakw, Karavellaka, Katukika, Kevuka, Uru-
vuka, Parpataka, Kiratatikta, Karkatoka, Arishta,
Koshitaki, Vetra, Karira, Atarusika, Avrka-
pushpi, ete., are light aund palatable, and prove
curative in haemoptysis, Kushtha, Meka, Fever,
Dyspnoea, Cough, and create a relish for food.

211-280.

11. Pushpa Varga (The Flower Group).
—The flowers of such trees as the Kovidara,
Sana and Salmali, prove curative in cases
of haemoptysis. The flowers of P7risha and
Agastya alleviate phthisis (wasting cough).
The flowers of Madhu-sigru, Karira, Rakta-
vriksha, Nimva, Mushkaka, Arka, Asana, and
Kutaja trees subdue Pittam, and prove curative
in skin diseases (K ushtham).

The Padma, Kumuda, its two varieties— Kuva-
laya and the Utpala, the Sindhuvira, the
Mallika, Malati, the Vakulas, the Iatala, the
Naga, the Kumlkuma, the Champaka, Kimésuka,
Kurantaka—their properties are observed and
recommended. ‘ 281-289.

12. Udbhida Varga (As sprouting up from
beneath the surface of the ground— Udbkida).
—Only one plant-—Mushroom—is described
under this head—its properties according to
its place of origin, such as, stacks of straw
(Palalam), on Bamboo (PVenvjarm), Sugar-
cane (2kshujam), Cowdung (Karisham) and
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Bhumijam, etc., are minutely ohserved and
recommended. 200-293.

“ gmiegamdwaufafamia —2eq )

13. Kanda VYarga (The Bulb-group—edible
bulbous plants or herbs).—The bulbs of plants
and creepers, such as the Vidarikanda,
Satavari, Visa (bulbs of the lotus plants),
Mrinala (stalk of the lotus leaf), Sringataka,
Kaseruka, Pindaluka, Madhvalula, Hastyaluka,
Kasthaluka, Sankhaluka, Raktaluka, Indivara,
Utpala, etc., alleviate haemoptysis, tend to
increase the semen in large quantities and
augment the quantity of milk in the breast
of a human mother. 298-312.

The bulbs (kanda) known as Sthula-kanda,
Suranakande and Manake tend to produce a
state of dryness in the organism. The {op-
piths of such trees as Tala, Narikela, Kharjjura,
etc., are also included in this group.

14. Taila Varga' (The Oil Group).—
Sesamum oil, Castor oil, oils obtained from the
seeds of Nimva, Atasi, Malaka, Jimutaka,
Vrikshaka, Kritavedhana, Arka, Kampillaka,
Hastikarna, Prilhvika, Pilu, Karaija, Ingudsi,
Sigru, Sarshapa, Suvarchala, Vidanga.

The oils obtained from Kirata-tiktaka, Atimu-
ktaka, Vibkitaka, Narikela, Kola, Akshoda,

! Bitrasthéna, Chap. XLV, Vol. I, pp. 444-449, English Tran,
slation,
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Jwanti, Piyila, Karvudaru, Sarjavalli, Trapusa,
Lrvaruka, Karkaru and Kushminda seeds.
The oils of the Madhuka, Kaskmarya,
Palasa seeds, of the Tuvarake and Bhallataka.
The oils obtained from the piths (sira) of
such trees as Sarale, Devadaru, Gandira,
Simsapd and Agurw; and various other oils
with their sources are described and noted.
Even oil from mango seeds are ' mentioned.
112-131,

15. The Sugarcane Group :*

NEst Nghgq d0T A9 |
FATCIIETY FBR: Gfauasm: I
Sure SYyAE MEAT AT |

TR@AT S1AT;, ete., ete., ete. ugyen .

Amara® in his Vanaushadhi Varga and Vaisya
Varga enumerates many varieties of grains,
pulses, spices, etc., as objects of food and articles
of commerce. Thus in Vaisya Varga we get the
following grains and pulses :

AIYTRT; TR AT J91=7; |
AT HAATE TREATA™ gEAY 1380
mwmrﬁr A AAIATYHT o NRuN

The following kitchen articles, condiments
(3ERTT, SUEHRT), are also mentioned : wfigragd

! Sitrasthana, Chap, XLV, 150,
%  With Raghunath Chakravartty’s commentaries, Chandra Mohan

Tarkaratna Edition 1886, Calcutta,

16
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frgngmy  AANwA|  SNE  TEuagaEar
nEifea: o $fd gRaTE naw-se i

Tintidake  (Tamarind), Bellaja (Pepper),
Jiraka  (Cumin), @@ g @ (Nigella
indica), Ardrake (Ginger), Chatra, Dhanyaka
(Coriander), Hingu (Assafoetida), Haridra (Tur-
meric).

But his enumeration of the JPot-herbs!—
(Saka—uxTHTS} gaymre:)—is more systematic
and complete.

Raghunath Chakravartty in his commentary
on the above Sloka, “ classifies Sika into ten
groups, such a3 “ FEATARTT, FART@TIECTHA |
FHYW  FAMRI, W gwfad @Ay’ that
is, ten kinds of Sikas are—roots, tips,
leaves, sprouting (karira), fruits, rhizomes
(bulbs), pith, bark, flowers and mushrooms.
They are illustrated thus:

(1) Malam (roots)—Mulakiadeh (Radish
and the like).

(2) Patram (leaves)—Patoladel (Tricho-
santhes dioica and others).

(3) Kariram (ankura)— Vwnsadel (Sprouts
of Bamboo and others).

(4) Agrasm (tips, apices)—Vetradeh (Cala-
mus rotung and others).

(8) Phalaw (fruits)—Kushinandadel (Cu-
cumber, Gourd, etec.).

' Vansughadhi Vargs, §loka 135, p. 287.
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(6) Kandam (stalk)—Kadalyidek (Plane
tain rhizome, etc.).
(7) Adhirudhakam (pith)—at the head of
Palmyra and Date palm.
(8) Twak (bark)—Matulunga (Citrus medi-
ca), Red Bauhinia, etc.
(9) Puskpam (flowers)—Bauhinia, Ses-
bania, Gourd, ete.
(10) Kabakam (coming out of ground)—
Mushroom.
Bhavaprakidsa combines both the methods of
classification of Charaka and Susruta at one (i.e.,
medicinal properties and dietic value). Thus:

1. Haritakyadi Varga (The Myrobalan
Group) :

Under this group there are about 75 plants,
only a few are noted below :

Haritaki (Terminalia chebula) with its 7
varieties, such as, Vijayd, Rohini, Putana,
Amrita, Abhaya, Jivanti and Chetaki, Bayedd,
(Terminalia bellerica), Amalaki (Phyllanthus
emblica), Ginger, Pepper, Cumin, Assafoetida,
Fennel, Coriander, ete., ete.

2. Karpuradi Yarga (The Camphor Group):

This group includes about 49 species.
Thus :—Camphor, Musk, Mallow, Santilum
(with 2 varieties), Sappan wood, Aguru, Cedrus
deodara, Pinus, Nutmeg, Cloves, Cardamom and
such like fragrant spices and others. Spikenard,
Saffron, etec. ' '
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3. Gu(.luchﬁadi Varga (Tinospora Group) :

Under this group are mentioned about 125
species. Thus: Guduchi (Tinospora cordi-
folia), Tambul (Piper bettle), Vilva (Aegle mar-
melos), Gambhari (Gmelina arborea), Salaparni
(Desmodium gangeticum), Varttaki (Solanum
indicum), Mudgaparni  (Phaseolus trilobus),
Patala (Stereospurmum suaveolens), Ganikarika
(Premna serratifolia), Eranda (Ricinus com-
munis), Karavére (Nerium odoratum), Datura,
Vasaka (Justicia adhatoda), Bauhinia, Melia,
Calamus, Gossypium, Sida with 4 varieties
(s@tegeaq ), Andropogon, Asparagus, Vitis,
Indigofera, Aloe, Boerhavia, Lycopodium
(E[zqﬁ), Maidenhair fern (¥®gz}), Salvinia,
Cleome, Lippia, etc.

4. Pushpa Varga (The Flower Group):

This group includes about 33 species—al-
most all the known flowers used by the Hindus—
thus: the lotus (Nelumbium speciosum)
with six varieties—Sveta (white), Ralkta (red),
Nila (blue), Pundarik, Kokanada ; Hibiscus
mutabilis, Nymphaea lobus, Kalhar, Pistia
stratiotes, Cerratophyllum, Jasminum with
many species, e.g., J. zambac, J. savibac, J.
grandiflorum, J. auriculatum, etc., Michelia
champaca, Mimusops, Sesbania, Nauclea,
Madhablata, Pandanus, Saraca, Pterospermum,
China rose, Ocimum, Artemisia, etc.
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5. Vatadi Varga (The Banyan Group):

This group includes about 42 species. Some
of them are: the Banyan, Ficus religiosa,
F. glomerata, F., oppositifolia, F. vagans,
Acacia, Shorea, Terminalia, Mimosa (Sponge
tree), Tecoma, Soap-nut, Putraitjiva, Irhgudi,
Cedrela toona, Betula  bhojapatra, Butea,
Bombax, Dalbergia, etec., etc.

6. Amradi Phalavarga(1he Mango Group):
This group includes about 57 species. Thus :
Mango, - Spondias (Hog-plum), Artocarpus,
Plantain, Cocoanut, Cucumber, Melon, Areca
catechu, Palmyra, -Palm, Aegle marmelos,
Feronia elephantum, Citrus (orange), Ebony,
Strychnos, Bugenia, Jujuba, Bassia latifolia,
Morus indica, Punica granatum, Grape, Apple

(Sheu), Date-palm, Walnut, Lemon, etc., etc.

7. Dhanya Varga (The Paddy Group) :

This group includes about 34 species, divided
into 6 sub-groups: Sali, Vriki, Shashtika, Saka,
Simbi and Kshudra.

(1) Sali—Red variety, Kalama, Panduka
and 12 others grown all over India.

(2) Vrihi—Black variety, Patela, Kukkutan-
taka, etc.

(8) Shashtika—Shashtika, Satdpushpa, Pro-
modaka, etc. )

(4) Swka (with  beards, awns)—Barley,
Yava (wheat) with 3 vanetles—-Mahagodkuma
Madhuli and Dirghagodhuma.
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(3) Simbi (pulses—grains in legumes or
pods), such as, Mudga, Masha, Barbats (Dolichos
sinensis), Cicer lens, Cajanus, Gram, Pisum,
Lathyrus, Dolichos biflorus, Sesamum, Linum,
Mustard.

(6) Kshudra—Panicum italicam, Millet,
Panicum frumentaceum, Paspalum scrobicula-
tum, Deodhin, Nivira, Andropogon saccharatus,
etc,

8. Saka Varga (The Pot-herb Group):

This group is divided under six heads, and
includes about 70 species. The six divisions
are— Leaves, Flowers, Fruits, Stem, Stalk,
Moisture-born.

(1) Leaf wvegetables—This sub-group in-
cludes about 27 species. Some of them are :—
Chenopodium, Amaranthus, Rumex, Corchorus,
Ipomoea repens (Kalambi), Portuloca, Wood
sorrel, Enhydra flactuans, Marsilea, Tricho-
santhes (Patol), Pisum sativum, Gram, Mustard,
Cassia, etc.

(2) Flower—S8esbania, Plantain, Moringa,
Bombax, Pumpkin, ete.

(8) Fruit vegetables—Pumpkin, Cucurbita
lagenaria, Bottle gourd, Cucumis, Trichosanthes,
Momordica, Solanum melongana, and about 15
others, ,

(4) Stalk (Nal) vegetables—Mustard.

(5) Kanda (underground stalk)—about 15
species—Amorphophallus campanulatus, six
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varieties of Potato, e.g., Kasthalu, Sankhilu,
Hustyalu, Pindalu, Madhvalu (honeyed) and
Raktaluk ; Mulake (Radish), Carrot, Plantain
rhizome, Dioscorea, Scirpus keysoor, bulbs of
Nymphoea lotus, Nelumbium, ete., etc.

(6) Samsvedaja(Moisture-born)—Mushroom,
only the white variety is recommended as
vegetable, the rest are poisonoue.

9. Taila Yarga (The Oil Group)—about 14
kinds of oils are described :

Tila, Mustard, Linseed, Castor, Almond,
Cocoanut, etc.

10. Ikshu Yarga (The Sugar-cane Group)—
13 varieties are described. They are—Pound-
raka, Viruka, Vamsaka, Sataporaka, Kantara,
Tapasekshu, Kandekshu, Suchipatrake, Naipala,
Dirghapatra, Nilapora, Monogupta and Kosaka.



SECTION-: VIII
PLANTS AND EVOLUTION

The ancients in India believed that plants
had preceded animals, particularly man in the
scale of creation, a fact confirmed by the
evidences of modern Geology. '

The first writer who glves a definite pro-
nouncement upon the point is Uddalaka' who
holds : _

* The earth is the source (rasa) of all these
elements ( uyi JATAM® ); water is the source of
the earth ; again the essence of water is
embodied in plants (aushadhaye—of herbs), and
man represents the essence of plants and so
forth,” d

Next comes Varuna® according to whom the
elements are five—Ether, Air, Fire, Water and
Earth. ¢ Of these, in order of time FEther
(akasa) springs from Brahman; Air from
Ether ; Fire from Air; Water from Fire ; Earth
from Water ; herbs from Earth: food from
herbs ; seed from food ; and man from seed ’—
such is the evolution from the Supreme Brahman
to Man.

' Chhandogya Upanishad, Adhy3ya I, Khanda T, 2.
$ Taittirfya Upanighad, II, 1; Barua, IX, p. 145,
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Yajniavalkya' maintains the above view in
more details. Thus :

“ Earth is the source of this creation—
movable and immovable, for it supplies them
with the constituents of their body ; and water
again is the root cause of earth for earth is
begotten of water ; the essence of water is
embodied in plants such as grasses, creepers
and the rest, flowers represent the essence of
plants, and the essence of flowers are fruits,
such as paddy, wheat and the rest.”

An astonishingly modern idea of KEvolution
oceurs in the following dialogue of Buddha:

“There come a time when the visible
universe passes away, and consequently beings
are reborn elsewhere in the nebular sphere.
This is duly succeeded by a time when the world
begins to develop anew. All is then water,
and enveloped in darkness, a darkness that
blinds. Those beings, falling from radiant worlds
are reborn within the formed universe, made of
consciousness, sustained by joy, floating in space,
and shining in glory. The formed universe,
the juicy earth (rasa pathavi) °emerges from
the waters like a scum of milk or ghee, odorous
and sweet.” Having come in contact with it,
feasting thereon, ‘those beings become solidified,
and lose thereby part of their luminance. Thus
the Sun, the Moon and the Stars and Planets

' Brihadarapyaka Upanishad, 4.6.1.

17
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appear once more, and the natural seasons come
into existence. Meanwhile the cooling process
goes on. As the juicy earth gradually becomes
hardened, it loses its flavour and sweet taste, but
vegetation first of low, then higher grade evolves.
Man descends at length from his hcavenly ances-
tors—from the vital Sun or the reflective Moon.”

In this quotation ' we notice a distinct mention
of the evolution of plants in themselves from
the low to the higher grade.

Let us sum up the chapter with an interest-
ing anecdote from the Ramdayana® which very
powerfully bears upon the precedence of plants
to animals. The story is summarised below :

Once an owl and a vulture quarrelled over
the possession of a nest in a certain tree each
laying an equally emphatic claim to its owner-
ship. Unable to settle the dispute themselves
they preferred an appeal to Rama. On being
asked how long they had been there the vulture
replied that he had been there since man began
to inhabit the earth (wqe: ufiaiazr). The owl
replied that he had been there since the earth
became decorated with plants (qrAgUTIRTEAT).
In consultation with his ministers Rama decided
in favour of the owl on the score of the prior
appearance of plants on earth.

' Barua, History of the Pre-Buddhistic Indian Philosophy, XIV,
pp. 217, 218

* Rawmayans, Uttardkdpda, Canto 72, pp. 1393-1395, Bangabasi
Edition.



SECTION IX
MISCELLANEOUS APPLICATION OF THE SCIENCE

1. As a means of Economic Predictions.

A chapter' in the Brihat Samhiti is devoted
towards the subject :

“ GEFgR-aNafE anmalai A fawaqg
gavd gzt famfaafo gemg o

“One can inferjthe cheapness (g@w@9q) of com-
modities by mens of looking at the abundance
of the growth and development of flowers and
fruits in certain trees.” 1.

One can infer the cheapness (§aW@#H)—

“Of Kalama Sali (paddy) from the abundant
growth of flowers and fruits of Sala (Shorea
robusta), of red Sali from red Asoka (Saraca
indica), of Panduka (a variety of Sali paddy)
from Dugdhika (Asclepias sp.) and of Swkaruka
(paddy) from blue Asoka (RamaiFa ).” 2.

“ Of Yavak« (a variety of Sale) from NyaJrodlza
(Ficus bengalensis), of Shashtika from Tinduka
(Diospyros melanoxylon), aud of all Cereals
(ﬁawmm) from déwaltha (Ficusreligiosa).” 8,

! Here translated for the first time by the author. Chap. 29,
Vol. I, pages 422.426.
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“Of Tilam (Sesamum indicum) and Masha
(Phaseolus mungo var. Roxburghii) from Jambu
(Eugenia jambolana) ; of Priyangw (Panick)
from Sirisha (Mimosa sirisa), of Wheat from
Madhuke (Bassia latifolia), and Barley from
Saptaparna (Echites scholaris).” 4.

“ Of (Gossypium (aﬁcﬁqq) from the abundance
of Atimuktaka (Aganosma caryophyllata) and
Kunda (Jasminum sp.) ; of Sarskapa (mustard)
from Asana (Terminalia tomentosa) ; Kulattha
(Dolichos biflorus) from Padari (Zizyphus
jujuba); and Mudga (Phaseolus radiatus) from
Karaitja (Galedupa arborea or Robinia mistis).”

5.

“Atasi (linseed) from the flowers of Fetasa
(Calamus rotung) ; Kodrava (Paspalum frumen-
taceum) from the flowers of Puldsa (Butea
trondosa) ;  Sanhha (Mother pearl), Mukta
(pearl) and Silver from the Tilaka (Sesamum
indicum) and Sanpa (?) from Iigudi (Balanites
Roxburghii).” 6.

“ Elephants from Hastilkarna (Ricinus com-
munis) and Horses from 4svakarpa (a variety of
Shorea robusta) ; Kine from Patala (Bignonia)
and Coats and Lawmbs from Plantain.” 7.

“ Gold from the flowers of Champaka
(Michelia champaka), cheapness (g#g) of
Bidruma (coral) from Bundhujiva (Pentapetes
pheenicea or Ixora coccinea) ; Bajram (a kind
of gem) from the overgrowth (a@%ar) of Kuruvaka



APPLICATION OF THI SCIENCE 133

(Barleria cristata, purple variety) and Vai-
duaryyam from Nandikdvartta (Tabernaemontana
coronaria).” 8.

“One can infer the cheapness of Monktika
(pearls) from the Sindhuvire (Vitex trifolia) ;
(longevity and prosperity) of Artists (sigar:)
from the Kushumbha (Safflower) ; and those of
the Raja (king) from the red lotus and of
Minister from the blue lotus.” 9.

“ (Prosperity of) a Sresh{hi (trader) is to be
inferred from the Suvarnapushpa (Cassia fistula),
of the Brakmanas from the lotus ; of the Purohita
(king’s spiritual preceptor) from the Nymphaea
alba (white lily) ; of the Sendpati (commander-
in-chief) from the Sawgandhila ( a variety of
the lotus), and increase of gold (wealth) from
the Arka (Calotropis gigantea).” 10.

“ (General) well-being is indicated by the
Mango ; danger (fear) by the Bhallataka (Seme-
carpus anacardium) ; recovery (from illness) by
the Pilu (Salvadora indica or persica); famine
by the overgrowth of Khadira (Acacia catechu),
and Semi (Mimosa suma) ; and good (siyqar) »uin
by the Arjuna (Terminalia arjuna).” 11.

“ Abundance of crop (gfuw®) by the flowers
of Pichumanda (Melia azadirachta) and Naga-
kusuma (Mesua ferrea), good «ér (climate) by
Kapittham (Feronia elephantum); fear of draught
(wafewan) by Nickula (Eugenia acutangula), and
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epidemic (fear of disease) by Kutuja (Holarrhena
antidysenterica).” 12.

“ I'kshu (sugarcane) by the flowers of Durva
(Agrostis linearis) and Kuséa (Darva—Poa cyno-
suroides) ; fear of fire by Kovidara (Bauhinia
acuminata) ; and the increase of prostitutes by
the overgrowth of Syama-latd (Ichnocarpus
frutescens).” 13.

Signs of coming rains (afew=uy) :

“When Prikshas (trees), Gulmas (shrubs
and herbs) and Latas (creepers), become full of
snigdha (graceful) and wnishchehhidra (entire,
untorn) leaves, (it is sure) that rains are coming ;
and when the plants (trees, ete.), bear leaves
that are dry, ungraceful (¥®:), torn with many
holes (fﬁ;), it predicts scarcity of water, i.e.,
of coming drought.” 14.

a1  qUas—
“gfegzaarn gfamr waywanf=ar |
fafénfm i gor faudtd fanfean

We have in Bengal a common saying' of a
similar import :

“ Abundance of mango forebodes an abun-
dance of paddy crop; and Tamarind—flood.”

b & €1 (P AT )
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2. As a means of ascertaining the presence
of water in a dreary region:

This chapter only gives a brief representation
of the art through some select verses quoted
from Brihat Sarhita where an elaborate chapter!
containing some 115 slokas, is devoted to the
topic. Thus:

Just as there are veins and arteries in the human
system (carrying blood) up and down, so there
are passages (fwar:) within the bowels of the
earth at different depths carrying water.” ... 1.

“1If one finds a Vetasa plant (Calamus rotung)
in a waterless tract, one is sure to find water by
digging the ground at a distance of 3 cubits to
the west of it half a purusha below the earth.”
(one purusha is equal to 120 angules—about
7 ft.). 6.

“If you find a Jambu (Blackberry) tree in
such a land dig a hole 2 purushas deep, 3 cubits
to the north of it, and you will find water running
in a vein eastward.” 8.

“Tf there be ant-hills close by to the east of
the said Jambu tree you will surely find sweet
water in a pit dug 2 purushas deep, 3 cubits to
the south of it.” 9.

' Translated for the first time by the author. Chap. 53, Vol. 1I,
PP, 706-742.
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“If a Udumbara (Ficus glomsrata) tree is
seen you are sure to find sweet water flowing in
a vein, in ga pit dug 2} purushas deep, 3 cubits
to the west of it.” 11.

“If an ant-hill is found to the north of an
Arjung (Terminalia arjuna) tree, water will be
found there 3} purushas under the earth, at a
distance of 3 cubits to the west of that tree.” 12.

“If Nirgundi (Vitex trifolia) tree is found
with an ant-hill, one will find tasteful water in
a pit 2 puraushas deep, 3 cubits towards the
south.” 14.

“If a Vadari (Zizyphus jujuba) and a Palasa-
tree (Butea frondosa) are found together you will
find good water, 3 purushas under the earth,
3 cubits towards the west of the former.” 17.

“When a Vilva (Aegle marmelos) and an
Udumbara (Ficus glomerata) tree are found
growing together, you will get water 31 purushas
under the surface of the earth at a distance of
3 cubits from the trees.” 18.

“ Where to the north-east of a Kovidara
(Bauhinia acaminata) tree is found a white
ant-hill with Darva (grass) over it, water will be
found between them 51 purushas under the
ground.” 27.

“If a frog is detected living beneath a tree
one will surely get water 4} purushas under the
ground towards the north of that tree,” 31.
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“If an ant-hill inhabited by a serpent is
found to the north of a Madhuka (Bassia lati-
folia) tree, you will get water at a distance of
5 cubits from the tree, 71 purushas under the
ground.” 35.

“If you find a Palmyra tree or a Cocoanut
tree with ant-hills, you will have a vein of good
water flowing at a distance of 6 cubits to the
west of either of the above trees 4 purushas
under the ground.” 40,

“There is water by the trees that are sappy,
have long branches, or very dwarfish, or very
spreading. And there will be no water near the
trees that are sickly, have unhealthy leaves, and
vapid.” 49,

"“ Water will be found 41 puruskas below
the ground at a distance of three cubits to the
north 