
8J.l'IBlUT H.... 1b000B HA.JR. 

II. VJ111111uftbi •• 

'.III, SaUaai 

'.14. KA8l11atL 

2fI. Tilldllb 

17. Vij.dr.b 

28. Harit.aki 

2~. BhdIU" 

( I~ ) 

Beta."II1OR 1....... J!lJ.B!I'W. 

8tryehno. "tI_ Go.athpar lorett.. N.iftDd-. 
mka. Or ...... W. hnlllSOla, BR!1IIa. 

The B$IIdt oODtala atryelmlo.e, 
an ext",Ulely bitter alId mOllt 
poillOnola alkaloid. 

Cappa'" ap/!!lU" Arid .nd dry rogioD.l of 'N, Pe­
nlo •• lrom ~b hula' aDd 
Sind to Tutloorlu, ,",.te lauo 
of tho no..b. 

Bo.wdlil:l ,8rrata &!.b-hlmalayan traot from tiM! 
Sut.leJ _t_rdlI aad throulhout 
the drier part. of the WMtem 
PaDlnaula. AI •• y' in deolda­
OuB fOrelU .nd often groprlolll, 
forming open tOI"illlt.. 0. Indla, 
Bobar. CbaUa Nagpur. 

Gm.!!iM nrbOf'eII Rab-hlmah.yan tract froUl the 
Chenab eut.arda. Atavam 
Billa, C. I., Sh'ghbhuUI. Weetem 
hDlnaula, Burma, Auam, Cen. 
tral Benlal, South La .. l Bma, 
Chittagong. 

8fephaniahnnon­
dl/olia . 

Bnb-himaiay"o. tract triom Nepal 
elUltwardll, ARUm, Khalil 8m .. 
86opl, Burma, W. Gbat' and 

DiolP!l rOI 

brJlOptni., 

Coast, Ceylon. 

em- Sulrblmalayan tract from the 
Jllmoa to the Tl,ta. Gllielly I.D. 
rav lnetl apd moi.t a.b.ady plae .... 
C. I., W. Penill&ala, common la 
NorLbern ClrcaN, Boppl. Tho 
pulp of tbe aarlp& 'rll it I. a"" 
a. &,IIID allllin tbo plaoe of tat' 
lor paving the _lIlt of boat. 

Variety 01 O"rlu 

-,,= 
T_'natlG ehebulG SIIb-himalayan met frolll th. 

SutleJ !l&atwara.. Oommoa III the 
dooldnolla IOreBta. Tbe dry 
'r"it ia oae of l!ie best taaalq 
materiall. (See Brandt.' 1I<dialOl 
Tr~"', p. 308, Ed.itlon 01 UIO~). 

8~_"JMI. <1,,,,"" SlIb·himalayan tract from~' 
earl"''''. Sial eut .... r4aI. .u.a.m. IbM! 

'lim., Chitta,ollg, c. I .. W. 1'&-. 
DiMlUr.. Behar, ChUlA Zfaaplll't 
tJfI*'B~ . . 
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e.u.nn'll&llll. _\JUIII 11&111 . BO,..KKW. ....... 

10. 8&fDpib. 
"""". 

" ...... ~ .. Arllnelb 

". Pitadrll 

... . ';"ro,U 

86. Vlbbitab 

Varll!tyofplu8 
(Deodar) • 

04lotropb IIflllloll- ComlDOD In the pI.luol Nortllern. 
tft!. bllil, and loA the P6DIZlllu1 .. 

"aw.lpnr, 8undarlbt.u, 8m,h­
hhum,otwlI grepr loul. fibre 
Ill..,.. made llito ~ paper 
uti cloUl.. 

'I'h. oottoll BomlHu "",'abtln- Bub-blllll,I',..n t ract from the 
tlQe, c~"'. Ind.1I1 eut ... lordl!. OomfllOlI 111 

both penlll.lul •• and ortM 01:11-
UVlte4. 

'1'_11111114 bellO!- l!Iub-blDlJll.,all tr~t from Dan 
,",ca. th.1ndllt euhF.rd.. OomlllOD 

throughout Indl, Ind Bul'1D&, 
,,:.captiDg tb • .,Id Hewn of 
6100, WMtem RaJplltanl ,oa 
the Boutberll PllnJeb. Jl'rult 
naed '07 d,.lo&, and UnDin,. 

1'1 • . Nan.,.,I •. 

18. Madbub IClti10Ha Plallt<!4 In DlOII~ part. of Indla, 
prop.g.t1~, It,.elt II, Il$U.awu 
.eed. Indlg6tlOll1 In the 8ab-hl­
mlllYln tract from ill. R.11'1 too 
th60rel.t Oaubk, In the 8a~ 
pun. range, and the PenLnalll ... 

The list of Aro!'Y"'ka F lllra in SlIkrr",ltj contains JS plant., or these, three 
have not been identified: (I) Sampaka, (2) PU!jkara and (J) Naravela, The 
remaining JS plantti belollg to J.f . peciea,· as one species has been mentioned ill 
1\1'0 varietiu, I.g., the Pinll$ dlodtJrtJ as Devadaru alld Pltadru, 

These 34 specie. arc grouped under the following 23 Natural Orden: 

L LecuOllp~18 ,.. (I) 'A«.el. cateflhl1, 
(1) Orctal&ri& bo.rhi ... 
18) Bl1tea bondOP. 
It) A!laola an.bica, 
(I) Aeaol. '11111a, 

(') A.oaela faneaian .. 
II, VerbeD&oe& ". (1) Telltma paodl" 

<Sl Pre!DD& int.e,rlloUa. 
(a) Olllelina arbo!'8&' 

,· 'H.lI'to ~ lIoted tItH VijGad'" IMntlOlled ._re J. · a nriety 01 O,,",....ue. 
.iMJ~ Ia t.U ~~JI,t. 



IlL ~t­
IV, O1I.ttlfere 

V. nlpt&rocal'p-.c_ 
VI. Apoo;rnao-

VII. Oomhret.esl8 

VIl1. Maliae_ 

IX. Ooaiferll.l 
X. BI:n.c."e 

XI. Simarubaeet8 
xn. Betulacere 

XIII. Log.ni.calC 
XIV. Capparidacola 

XV. BUrIICrllCe'" 

XVI. Meniaporma.ro!l' 
XVII, Ebt:.'Il&e~1e 

XVIU. Rlltaeeao 
XIX. Anacardiaoo", 

XX. A.\Iclepi-.dac .. "" 

XXI. Yahacere 
xxn. aapotlloo81 

( 141 

(I) ,,) 
'" '" (')-,,, ,., 

0t01:11111D 11IdJeum. 
a"l'i)lnla .. antboebymtlll. 
Sborea robOBta, 
Holanhs ... antldy&eJlt&rICla. 
Carla& elU'andlll. 

AI.toni. acbolarill. 
Anogeiasoa ' .tltolll, 
Terminalia . rJuo •. 
Termlnalla ebebola. 
TermlnaUa. belJerlc., 
Cedrela. trona. 
Cedru~ OeodIH'!I, 
Bhw(l\lrtia BII.plda. 

Balaniw->I roxLurghii. 
Retula bhojalmtra, 
Stryehll06 nux "omio • . 
Ca,'pari. apityUa, 
Boswellia. ser rato_ 
Stephania bernanditolia. 

UiOll llYI'(I;!f 0'" bryr>pterla. 

Citrus IlIooi08. 
8emoearpu& unacnr<1iulD, 

CalntNpis gigaul .... 
Bombax marabariO:HIID. 

Ha$5ia latifalia, 

(c) O/hey PIQllt~. ' 

The folloll'illl!; is the lis! of pla11ls \0 which references have been made in 
Sukr(uIUi either as iIIu!;(rAtions or as economic products of daily domestic: 
use, etc.: 

I'I.I.S81l"Rff "UIK. I!ll\OLlIIH NUl&. 

1. Utpala, LotUR 

&.mala. 

'. Sar,apa . .. Maatard 

•• Vella "'.boo 

•• Vrlhl ",00 

8O'rAI'IICAI. NAtdR. 

Se/umbi"m ~P<"'i'" 

~1"". 

BI'II .. ic<l C<lmpe .. 

trb. 

Dtlldroeo/<lm". 

Ifrict .... 

OI'y.ro .atioa, 

H .. RffAT. 

Lar~ I\(juatlo berb found all 
ovor 1",li .. 8n,\ extendlng.n 
ta . n{)rU, as KlUjhmlr, 

Thl'OD,hout hlwa, 

Widely .praad and 1'el'1 Comlilim 
throughou.t ladla a nd Blltma, 

Cnltlnted throughout 111 ell a. 
ebiot ",i1d habitat frolll MaiUM 
and 01'1 .... to Beltpl, Chltu. 
gong, AMatn. &tenda w'1ll&:. 
girl Bill., U, p" aa4' .~ to:, 
pllJlJab . 

• .... ,POl·U""",. 0/ 1M'" by A.. H, Ohoroh (Ohapll1&D ., B~II. Loodou, 1881), ne 
~_IatI . Blotph'e 1.0 tb6 IIIIpe1'JoU Oa .. ttee. at India Beria., Vol, nt, XdbuolDlo, -<Jhapt.er U , 
't~) . . W.,u'a DCcUOI1O'1I 0/ ScolWl1f;ic Pr04 .. d. oll,utIG, Vola, V, VI (PUt. I aud 11), . 
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8.tlfU.alr 101.... BNouaa "'AWL IIOT.Umu.L II.uB. R.lfll'A'l. 

6. lk,u 8upreane ~.. fptdlArum ofJlc"" U. P., Benpt, Punjab. OaItinted 
"",.,.m. throllll'bollt · anb-troploal and 

tropleal MI. aDd the IIIlJ* 
of the Indlao and Paciliooceau. 

e, T'lIlblil. ... Betel leaf .• ; Pi~ lntu Oltltlvated tor t.,ItD uke of lu 
leavel ln the botterand 4U:oper 
reglOll1ll of India and 08,.1011 

(Madral, O. P., Bengal, U. P., 
Bombay). 

7., Kuluttba ..• HONe IraUl ... DoUdln. bl}1ol'U1 01' Wild in the Himalaya to Ceylon 

8, M'" , 

II. Mwip 

to. Yay. 

11. Til. 

IS, NI'))'pa 

u. Malr:u , t.b.a 

uRift0MII. and Burma, 1I.~(lllIldJllr to 8,000 
feet jp Sikklm. Not InfreqQen~ 
Iy cultivated. 

91aok gram .. . PIw.eoi". rodiah .. Botli wild IIo lidoulLivated. through­
out the pla ine. 

Green gram ... Pllauolu mllNIJ{> Both wild and (llli tivatecl tbrourh_ 

Bl.rley 

Dot tbe pJ&lo$, u08ndlnl' to 
11,000 feet ill tho Ditter .. up 
of N. W. Himalaya. 

Hordevm vulgare TbroogboQt I~dl •. 

8eWlllll1111 ;ndlcum Cultivated tbrough01lt tb. tropl_ 
cil reb >ions of the globe. In 
Jodla II crop of the warm te_ 
perlite or lub-tropleal tn.ota. 

Dolieho. .ine, .. i. Wild and cultivated thronghollt 
or lab lab. IndIa. 

Pluueal... aeont;. Throughout Indln from Hlmallyt. 
loli... . to Ceylon and e100odiog from 

the tropical roglon up to '.000 
teet 10 theN. W. 

, ~ Ci<: .. ~ arid;t11l1ft... J!:x iena;vtlly eolth'a ted throllgh~ 
out Jlldla, eIIpeeJally lD the 
Northern Provlne&l!. 

111. »aIO", Lentil Bl'tIUm I~nl or L~ft. WIIIWr crop all over IndlL 
~.cvlmta, 

Ie. Snuhl 

tL '~ 
.~ , Ifill 

It, To'. (Bengali 
na8l. t or 
IUIl,Ala) 

Oarllo 
r. .... 

cotton 

B .. phorbUillmi/olia Wild on rooky grolllld In a I., and 
e:delilive ly cnltivated in the 
neighbourhood of 'I'm.. III 
Bellpl and ell1owhere. 

Am"m ",tiD,,'" ." 
Indigol_ Utae­

toria., 
Oo .. ypium h.erbG--

Cultivated .. 11 q."0!' ludia. 
Cllithatod au an aonll .. l 01'''' .. 

biennial or t.:rleool .. l. 
Jrcypt, Qla Minor, Nortbem 

.&&10lIl IMl4 8oUt.iler1l Barope. 
Cultl .. .. ted at lent 10 N. W. 

bdla even '" earl,. ... .A.Jex~ 
&q;.8l'. (Wa.t(. Ptc&M,.,J 
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BoT ... mo..u. JI.un:: 
Triticum 'CIyJgu.rO! 

or ... til'llm, .. 

' . 
..• 1>;'"11> ""tillllm 

Rurt. " 
Generally, in tbose part. ot 

Jodi_, ,.,./lCM r i08 d~ not 
thrivel but n...ely it is Qu1ti~ 
... ted anywhe re .auth of the 
ll6cean. 

Pelhape I'l'lr.iat.ed III Northern 
Iudia 00(01'(\ the aui".] of 

E. Atyau. Uoive ....... l. 

St. ~_t.aaari.pa. Wbite iliumI'd B' .... icll alba lOuppollOd I.e be a nati'l'e of mo!'e 
lIOutheru portion or EUfopeand 
Welltern Alii., By no mMn. 
1\ eOmlnon plan t. 

28. Ounl.. &ti, 
Kri,!,&1a. 

or Rye. 

Atw, .. preentor,,,, All lIloug tho Himalaya ftlle..od· 
log to a ltitude 8,000 feet 1m.:! 

aprclIdin& \hlOolJ8ll t\e Jll&h111 
of India. to Ceylon and Sla .. , 

24. GADI' Indian hemp... C,Hlnobi • .atiw ... Wild on tho WQ8t.ern Hi .... I.y. 
aud Kashmir and aaGllm.tilled 
011 the plains of IndIa gonerally. 

The list Cail'Jislillg mainly of pulses and cereals cOlltain5 24 plants belong­
ing to 24 species, The absence of .millets alld some other cereals is to be 
noted, but does not prove anyth ing ; for the presence of barley in the list indicates 
tbe c:onditions neeessary for the growth of all these. The 24 !ilpecies fall under 
the following nine Natural Orders :-

I. Legomiaosw ." 

11. Onlllinee 

III. ()ruolloere8 

IV, N1~hao-
V. Ellphoril;',o_ ... 

VI. r.1!la~ 

vu. I'tpoaeelB 
Vlll. ....u-

JX.., tlrt.l_ 

( I) Polich"" bHl.orll8 . 
(1) Phaeeolus radistulO. 
(I) Pballoolull mungo. 
Cf) Dolicholliabiah. 

(il) Pha.seolu~ acontitnllll8. 
(8) Cioor arietillum. 
(7) Lens esculellta. 
(S) Illd igofera tinct<)na. 
(II) Abr1lll prccatorilUl. 

(HI) Fla um utinrm. 
(I ) HordeulIl l'lI lgare. 
(2) Jltondroca.lallllu "triot .... 
(I) Orrza .. tiv .. 
(f) SaCDharum olfloinarllm. 
(6) TriticuQI .. UVUIIl or vu:ipre. 
(1) 8raniC& c8I1lpeetrl,. 
(1) 8ra.ulc& alba. 

N" lu.mbium spe.elootllllt. 
Eupborbla neriifoU •• 
Allium .. tiyum. 

Pipor betl", 
SeMm ..... incUoulII, 
Oanoabl, ... U .... 
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SECT10K ]. 

, ~ , ' n .. lMa/, of Sdro,.rti. 

I, . • Boluical StatistICs ~ applied 10 $ukr8"Ui.. 

The Sukfa Flora c;g,nsW. o( J. little above 100 plan~ of, which severina".e 
not been id~nt ifiell • ..,rI0\k4ntl~to con;ider;tion the vari~tie •• the total numbel" 
of species in SukronUi is 93 under 40 Natu ral Orders. Only tbree of theroe 
orde .... Oel(ft)t.-t~e MOllocotyledon class, ~ .g., Liliaccte, Palmse and Gr~minese. 

fn" numeriea'l,""portanc:e the dominant Orders of Sukra Flora are riven 
below:-

1. LcguminoaFa 18 epeel,*" ,. P.lms'::6l!l .•• S apecle.. 

•• Urt,i na.am8 ... , 
" 10. Sapouce"" • " •• Rutaeere ... • " 11. Eupborbl~_ •• " •• Onmine"" ... • " 

, .. Cooifer8'l ... • 
6 . Oo~retllll()t(l • " IS. Lytbrace18 , 

" •• VerbeDAee118 • U. Gottiterlll!' , 
" 7. Apot'yDae8>8 , 10. ElJenaQolP. ." • " •• AAaoardiaoe-. A • 

The habitats or 'station' of the plant s given in the tahles in the preceding 
'1ection indicate a wide nmge both horizorually and venically. The' regionlf' 
and' zones' of the Sukra Flora are thus varied like those of the whole of Indian 
vegetation. Himalayan, Sub-himalayan, alluvial, riparian, deciduous, evergree!l, 
arid, rocky, and littoral (seacoast), in fact, all the descri ptions of Indian Flora 
have their specimens in SukranUL Their vertical distribution also ranges from 
sea-level to about ,},O:lO feet high and more, The Sukra Flora thus teUs the story 
of the diveue me.teorological, physiographical and geologieal featu re3 of the 
Indi1ln continent, and may be regarded as m:lre or less epitomical of Flora Indica. 

Matly of these plants are cosmopolites, d istributed, whether as indigenous 
01' naturalised, tllToughout the couotry. Ex.ccpt the Pinus longifolia (sarala) 
which is characteristic of Himalayan Flora, the Santalum album which is 
characteristic of South India, and the Palmae of the hot and humid regions, 
the Sukra Flora does not seem to coruain any cbaracteristically local or pro­
Vincial specimens. If we add tothese the fact that as articles of commerce for 
tbe necessaries, medicinC9, art!!, industries, comforts and luxuries of )ife most 
Indian plant' have beet) known in all parts of India since very early times,! we 
un realise the difficulty of characterising the Sulr.ra Flora as belonging to a 
~rticul.r .rea on the atrength of the' s tatistics ' and' physiognomies' of p!a.ots., 
and t~dS of aseer taining the 'locale' of S"krantti from a study of the geography 

or its nora. 
The sman percentage of Monocotyledons in proportion to tb,.e Dicotyledons 

Indieue. lo.wer latitude and absence of great cold, "Cbis is acc~l 10 .tlw{ . , ., . . 
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red:ooinr of Humboldt l who determlned after ~bori9ul processes that1')11 the 
torrid zone the monocotyledons are as T: 6 to fi" Dicotyledons, whilc ' l-;tibe 
t~mj!er.tc zone t~c proportion is I ! 4,and in the a rctic I : J." This delimitation 
of al'l!"~\lcr, is too wide, as it gives only one gelltral te rm ' equatorial' for 
the aiSll'lblltto.--'Ibe.Suku..E~ .. . 

From the at atisl ies of the species and Natural 'C'ti'lci1r. :howc'Icr, we can 
generalise, though still within wide lim its, as to the Geography of ..tlll~~ S,u~r.a 

Flora more satisfactorily than above. For most of the species 1ft 4ba,Sl,lk,ra 
Flora may be allotted to the sub.t ropical zone, the botan ical chara~teristics of 
which are given below: ' "In the sub. tropical zone the vegetation is green 
throughout all the year like the forc s ts of the da mp regions of the torrid t one. 
From the great hea t of the sun palms as well as bananas grow here in the 
plai ns. .. • • ~The date-palm beiOI!gs. to th~ whole western part of the 
sub-tropical zone of the old world . '" .. '" In summeL* there is a IroRieal 
heat wh ich ripens almost all the frui ts of the equatOrial zone, while in winter 
the temperature is so low that of:en old t rees of the well-known noble t ropical 
frui ts perish. During the summer WhIch is here at the rainy season there are 
cultivated rice, indigo, cotton tree, &c.; of leguminosre, species 0' pha~eolus 
and doliehos ; gourds , sesamum, &e. 

But the appearalLce of the inhabi ted d istric lIIi of this country is totally 
diflerent in win ter when the cereals of the north are cultivated such as whcat, 
barley, oals, miliCI, and also beans, mustards, &c. Hur the vegetat ion of the 
uncultivated places as well as of the cull1vated soil exh ibits these different 
characters at the different seasons; that is, in summer it resembles the vegeta_ 
tion of Ihe warmer zones. in whIter, on the coutrary, only o ld well-known 
genera belonging to the colder part of the temperate zone appear. - - - The 
ch ief plants which in sum mer adorn the district round Delhi with a more 
southe rn character, a re ])alberJlia . s i~ soo, Acacia seL issa, arabica, farneslana, 
Cedrc1a loolla and various species of Melia, ~icu!<, :-'lorus, Gmelina, Phcr:nir, 
&c." 

This d iversity of vegetation accof<iing to seasons of the year would well 
explain the wide differences in the habi tat ion of the plants ill Sukranlti we have 
referred to at the beginning. The follo wing general description of the physiog_ 
nomy and topugraphy of the countrics of the sub-tropica l zone, also, fits in very 
well with the varied physiography suggested by ttle Suha Flora :-" I n- all the 
plants we have named we perceive a receding ffom the equator; Ihere is no longer 
a trace of Ihe excess of t ropica l forms ; but so beautiful a cOU,1Iry, the climate 
~f which unites the advau tages of the torrid and temperate t one!, will in the 
possession of an active nation, soon become the rendezvous of all the cultivated 
plant. of the various ZOlle,. and even now there i! gL own there a variety of tbe 
. • • .... l ' ,-. ______ • ___ _ _ 

'U8J~1 Otof'"'lphy (18411), pp. 278-'19. 
~ 1(.,.',.8oI(]II;ool Oeogrophy (1848). pp.117 etc. The coontr-y Nalld I)(>lbi pd 

.boom JleUIi ~.~wpore on tbe Iioo~"l,. AU *11 bten .. trpiea' ot t~ -IGb-tl(lpl1i.aJ - , .. 
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'bUuliful ffaits of tl~ torrid and temperate zones, such as bardly aQy countf'J' 
can bo.lat of," 

Thul gradually nftri"owillg the boundaries we come 10 'the conCIUllon tnat 
the Flora of the sUb-tropical 2:one may well cover the whole of SIll!"r. - FICTa. 
We hive to note also that the cfi""clnH" .. o~.:,i.t~~"'j • . &Onej as of the Sukra 
Flora, is the double .. sped accord Ing as the summer· or winler vegetation is 

mOlt fully di"piayed. 

In order to find out morc closely the locJie of this vegeta tion in India 
il now remains to apply or interprei the above hypothe tical generalisation about 
Sukra Flora according to the (acts and conditions of Indian PhYla-geography. 
We therefore proceed to enquire Ili lo th e regions and sut>-regions of Indi., 
botanically considered, according to (I) ecologica l evidences and (2) literary 
evidences. We shall thell be in a position to demonstrate (11~ow rar the sub­
tropical theory is tenable and (2) which port ion~ of this zone a re indiQlted. 

r or the el:ological evidences Wl: should have to take a broad survey of 
Indian BOlanica l Cieogra phy and study the chief provinces or d ivis ions into 
whIch the country may bc divided according 10 the prcdominell t types of 
veset.tion brought 00 by the condi tions or soi l, phy~ical fcatures, environment 
and climate, &c. In the second placl', the Sukra Flora would have to be 
alloc.ll ted io ~ne or Olher of these bOlani!:':.1 provinces. The hypothesia about 
the !;ub.tropical character of thl' Sukta Flor. would thus be incidentally 
verified. 

For literary evidellce ... we rl'qui re a histor ic survey of Indian liter­
ature. The objects ::t Te :_( I ) to trace the innuence of topognlphical and bptanical 
conditions 0 11 the literary activities of anc ient and mediaeval scholii rs, r.g., 1('1 

defect any clues as to the local character of the botanical references by Indian 
authors, and (1) to compare, contra!ll or conneci the Sukra FJora, if possible, 
wi,h the imparl ant Floras celebrAted in Indian literary history. ,.g., VediC, 
Paoinian, Charakan, Huddhistic, KAlidas;c, Amarasinlhan, Vartthamihiran, 
Tantr ic, Paur3Qic, and so on. as regards gl'ographical affini ty or other wise. 

2 . Ecological EvidetlCt!s. 

In the followmg summary of the characterIstic;; of Indian Botanical 
Geography we are giving a synopsis of the classica l remarks of Dr. Hooker Bnd 

Hr. Thomson in Ihe celebrated Introducto,y Essoy to their nlOllumental Flora 
/fu/t"ca. " From the posi tion of Ind ia, its climate (and hence its vegetation) is ntore 
generally t ropical, than tne lat itude under IY hich so much of it is included would 
alone indkate. The mountains, however, when above 4-5,000 feet everywhere 
present more or less of a temperate vege/ation which bel:omea wholly 
temperate at greate r elevations and which passes into an alpine flora over a large 
utent of still loftier mountain country." 

The t ropical character is thus the moat general feature' oflndi.n vegetation. 
.. The general phyaiognomy of the grellter part of the Indian flor .• probably 
"pproaimates more 10 Ibal of. tropical Africa than 10 any other part~tbe '~ . 
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actotopanying in both cases immense alluvial plains. bounded by dcscrti at 
cerlaiq. poinur and Iraversed by mOUlllian chains of moderate elevation." ' .. . 

The vegetatioll, however, docs not prescnt a dead uniformity, "but is richly 
divenj~~ in atpeel. Thlls 

<I) the impenetrable" gTel:n jungle'S" orEastern" Bengal, and the west eoast 
of the M.dras Peninsula contraSI strongly with the drier paris of tne inter­
tropical zone, and still more so wil h the loosely_limbered districts of Central 
India and of the base of the Western Himalaya, 

h) The tropical for ests may be divided into (0) IhOlie which inhabit 
"perennially humid dist ricts and (6) those which are connned to regions 
presenting contrasted seasons of summer ra in aud winter drought. 

(3) The t~ird circumstance wh ich contributes to divers ity ill Ind ian Flor. 
is the peculiar protean climate of we extra.tropical regions. These unite within 
themselv'les by a change of seasons tIle COl;lditiolls of both tropical and more or less 
temperate floras. This hold& Hue not only With legald 10 for est vegetation, but 
alsv with regard to annuals an d perelillially rooted plants with aUllual 5tem~ . 

The intrusion of tropical noras upon extra.tropical regions and loft ier mountain 
valleys in summer, and the appearance of annual plallts of t he north temperate 
zone in the extra-tropical regions during the cold months are causes which 
greatly modify the vegetation of I lidia in gelleral a$peets and ehaTilcter. 

Now, taking the llIorc fundam elltal dimatologl(~al forces into view, ihe 
whole of India may be regarded as constitutillg only one Botanical a rea, sub­
divided for ordinary (and less scienti fic) purposes into tropical and sub.tropiCll1. 
This is practically what Hooker and Tholl\$Oll did in the Introductory Essay in 
1855; in \,;.llieh, to quole from Brandis' II/dian Trees, 1 .. fuur primary divisions 
were recognised, v iII. i. Hindu&tan including the Western Peninsula from the 
base of the Himalaya to Cape Comurin; ii. The Hima laya ; iii. Eastern India or 
India east of the mouth of. the Ganges; and h'_ Afghanis tan and Baluchistan." 

The- same thing has been done, though under slightly different names, 
by Hooker in the chapter Oil Indian Botany ill Vul. I of the India" Empire of 
tbe Imperial Gazelleer Series (1906). To quote Brandis, agaill, "In this 
admirable paper. Hooker divides British India primarily into three Botanical 
areas, a Himalayan, an eastern and a western, the two last-named being rough­
ly separated by a line drawn meridionally from the Himalaya to the Hay of 
Bengd. These areas be divides into " ine provinces, vie, (I) The Eastern 
Himalaya, h) The Weslern Himalaya, {J} The Indus plain, (.) The Ganget;c 
plaiD, (5) Malabar ill a very broad sense, (6) The Deccan in a very extended 
aense, (7) Ceylon, (8) Burma and (9) Malaya Peninsula." 

It ia in one or otbCT of Ihese Botanical provill.ces Ibat we bave to seet the: 
. types rept"eseoted .by the Sukra Flora. 

1'he.chid difficulty arise' {rom the ract that, though" eacb .ne or thue. 
is dilltin,~illhcd rrom the olhers by the pOMeSiion of lome claracter"ialic form .. . 

I l"JI.. XV.- .ul (B4lUoo of 1M). 



of vegetation and more-l!IIPed.lly by tbe general aspect and constitution 01 its 
Rora, it must not be assumed' that all the species of a botanical province are 
to be found nowhere outside itl! geographical limits. On the contrary, the 
characteristic vegecatiou of one pr')villce passes by insensible gradations into 
that of another, so that, owing to the absence of any. s harply defined limies, thei,' 
boundaries cannot be consid~red as mOTe than app~·b.1(imativc." 

(A) Glljrdt Flora and SURra Flora. 

If individual .'Species or orders are cOIl",idered, the Sukra Flora may be 
m.ore ar IcS!! wholly located within parts of almost each one of these provinces . .. 

Thus in the list of Gujrat Trces compiled in Vol. XX.V of Gauftelr of tlu ' 
Bombay PY~S"'lHCY (1886), we get the following specimens of the Sukra FI~~:a ! 

(a) Fruit Trus. 

I. Mangirera indica. , . Bas!>ia [at, folia. 3, Tamarindus indka, 4. Ziz:y. 
phus jujuba. 5. FCTonia e1ephantum,6, IEgle marme1os. 7. Cariss.a . carandas. 
8~ Biuspyrofl melan:ICylon. 9 rL'TUS medIca. 10. Punica granatum. II. Morus 
iudica. 12. Anona reticulata. 13· Cocos lIucifera. 14. Areca catechu. IS. Mua 

sapien tum. 
(b) FloUJers and Flowering Tru s. 

I. Michelii champaka. 2. Bomba" llIalabaricum. 

(c) Timlxr Trus. 

'.' TeclOna grandis. 2. DalbE:lgia s i ~ so o, 3. Grnehua arborea. 4- ;\r.acj~ 

atabica. 5. Anogeissus latifo1ia. 

(d) A,.oma and spict-pYoducin,t: 1 rees. 

I. Santalum album. 2. Boswe11ia Se(r:lIa. 

(t) D)'e pigmmf and Tall ·yiddillg r,u",. 
I. Bulea frondosa. 2. Acacia catechu. 3. Tcrminali" bellerica 4. W ood­

rordia floribunda. 
(j) Ofh .. r use/ul Tret.~. 

I. Holarrhena antidysentenca. 2. Dcndrocalamus .'Strictus. 

(g) Liqllor-yieiding T rees. 

I. Phrenix sylvc5ltris 

(h) Shade Tnes. 

I. Terminalia arjuna. 2. Ficus glomerata. 3. Ficus retigiosa. 4. F.:icus 
bengalcnsis. 5. Pongamia glabra. 6. Azadirachta indica. 

(,) Mi.'Sctllalleous Trus. 

I. Balanites rOIburghii. 

lJ) Htdgl Plallfs 

I • . Euphorbia neriifolia. 

, Jle_rkll .bout the !i'lo", of the Bomb ... , Presidency (divided into live Bot.aal"a.l 

~Ig_)!,y Dr. W.On.)'. 
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In tbe .bove list we have altogethcf 39, ~P;~.I:.ir~t of 93 in the Sukra 
Flor... As the Gujrat lisl does not contain the cereab, pulses and other food­
grains we have to deduct at leas t f4 fr om the Sukra list for purpose!; .of 
comparison. The result is that above half of Sukra Flora is repre'lentcd 
in Gujral, an area which, according to the Botanical divisions of Hooker, raUs 
within two provioces, the Judu! plain and Malabar.' 

(B) &Il~(ll (Gangetic Plain) FI;ra'ti~d $ukra Flora. 

Exactly the same may be sa id wilh greater force about the plants of 
Hengal, also, which forms Ihe humid region of the Gangetic delta and the 
re,gioll immediately north of it, constituting the southern sub-region of Hooker's 
llootanical province of the Gangetic plain. "The villages ' are usually buried 
in groves of mango, figs, and bamiJoos, with the betel-nut, palm, pllinlyra, 
plwrnix and cocoa·nut." .. The indIgenous Oora is much more extensive than 
that of the upper Gangetic plain, compriiillg' all the speclt:$ which grow 
t here . (~p!:.lho;;e belonging to the Egyptian or arid Oop), hc .. ides many 
others which arc not f"und to the north-west." 

Now this inclusion of Upper GangetIc t"Jora within the area of . B~llgal 

mcans practically the iuc1usion of all the characteristic Ooras of India. For, 
according to the Ul'rodltclQry E $say. " If we excludc this dry country Oora, which 
just skirts the soutbern part of the plain, the veger.!.I ion of the Ganget ic plain 
presents few peculiar features; indeed a eatalogue of the plant!!'..- aohilahand 
contains very few species which are not COmmon all over India, even to the 
"e~treme south of the peninsula, in those provinces which have a si milar cli. 
mate; "' .... ,., We have already had occasion to direct atten li on to the'remarkable 
uniform ity of the vegetation ove!" large areas of India, and as our information 
become. more preCise, the sameness becomes morc striking." 

These cireumstances lead to Bengal Flora being more copiou'l ,.ried 
ilnd epitomic of Indil, eomprising ( I ) not on ly the characteristic vegetation 
of humid regions like portions or Gujrat, but also (2) the specie!; that are more 
or less un iforml y distributed over the whole of India, e,cepting only tilt. 
veculiar vegelatioll of arid regions. The result is that Bengal alone can supply 
a gre~« percentage of the Sukra Flora than Gujrat or other areas having 
more ot'lesl the climate of Bengal Iype. 

And if following Botanical Geographers, we take Bengal proper along 
with the other sub·regions of the Ga0.8etic p,-ovinces as one Botatlical Region, . --'-------.~-- -.-. 

t See Imperial OazetreaJ', Iud;'", Emili,.,:. Yol. I, ". In" 
~ lAd;"' .. B'mpire ill the lroperlal Onettoor ot I nl l la, Vnt. I, t 811 . 

• Introduet<""Y B .. ay t'l ill'lI"a r ",UCd t..v Ho<l1ro, ~lIrl 'rhOI0501l, p. 1 8~: IlOO .lfIO a"e­
cord. 01 the Botanical Ftllr!'f~!J of Indio, Vol. III, No.!. " The Velrotatlon ot tho 41 •. t"l'lote · (If 
"Qghli, HO"'rl&h , "d ,!4-l'ergunnahe" by D. P ..... in ( 190;;). ' It i, illte'04ting to iearl> th,t., of the 
811 ~l\lll in the two Ii, ta or Slllr ta Flo.A, U ... n to be fOllnd III th_ two 4letriet:. til: 
B~I . 10110. Ct. th" li"te ot plant. in t Ill) int.rnrillctory seetlon 00 Topograpll,. .. ad 
V-.etf.t.ioD (pp, Ui-1(18). A" tnr tbe ool'68.ls .mt ethel' pl_ob. the whole Salrr-. nor. 
a rep~ted in t .b./ .. "maU8Dougb .rea. 



the whole or the Suku ~. including, •• it does, the deciduoul, evergr~ 
riparian, arid, littoral, humid aod other species can be without the leut 
difliculty located in thia habitat, which has an eztensive .area, slightly diverse 
,eological character llnd the characteris tic round or seasons. For this GA.Q­
,cti.c pli.in, - comprises (I) 1.1 'upper"rel.'fol1 including Rajputana east of tbe 
Ar,valli Hills, BUndeikhand, and Maly.oa north of the Vindhya ran!Jc and 
(,) a lower, including Bengal south of the Himalayas, Orilla noi"(t' ortbe 
Mahanadi, the Assam, Sylhet, Cachar, and Tippera plains 

(C) Soulh b,dian Flo".a a"d Suk".a Flora. 

About the vegetation of Southern India we summarise below the remarks 
of Hooker and Thom son ill the buroduclory Essay: "From the humid 
character of the Malabar climate, its luxuriant vegetation might be inferred. 
Hamilton tells os that it resembles Bengal in verdure, but has lortier trees 
and more palms: the sbores are skirted with cocoanuts, and the villages sur­
rounded with groves of betel-nut, palms, &c ..... The low valleys are richly 

' ''Croth~ wi1ttl rice· field s un,j the hill sides with mIllets aud other dry crops, 
whila.t the teorges and slopes of the lofllcr mountains are covered with a dense 
and luxuriant fore st. The mllSS of the fI ,)ra is Malayan, and identical witb 
tbat of Ceylon, and many of the specie'l are furthe r comrnon to the Khasia 
and the base of the Himalaya. - - • The whole Concan is more open than 
Mal~ar, heavy forests are rarer, many tropical Malayan rorms disappear.- • '" 
The aria (lora of tbe Deccan, of Marwar and Sind, bowever, bardly entera the 
Deccan.- - • As a whole the vcgetation of Carnatic is neither rich nor 
varied. The climate being very arid except during the north-cast monsoon. 
1he humid flora is entirely absen!.'" '" '" The climate of Mysore ia much 
drier than that or Malabar.* * '" The vegct:l1ion of Mysore, like that of the 
Carnatic, is rather scanty. The level surface of the tableland is frequently 
very barren, and the hills arc often bare or covered with low scrubby jungle .• '" 
Tbe vegetation of the plain of the Deccan is not very different from thai of 

ltJysore. The flora is not extensive, the great droughl or the hot season being 
tbifavourable to veietation." 

We have here the bntanical features of two of the nine provinces enu­
rnera~ed above comprising about the whole of South India:' 

'(1) Malabar in a very eJ:tended sense-the humid belt of hilly or 
mountainous country extending along the weiiW~ side of the peninsula rrGm 
Southern Gujrat to Cape Cornorin; and (I) the 'Ueccan in a very broad 
IICnllC; '."" the whole comparatively dry tableland oj the peninsula east of 
Malabar and South or the Gangetic and Indus plain. together witb the 
Corom,ndcl COUI. 

A':miJht be elrpttte<i, such an extensive arca with so diverse botanical 
r~tUTH as to constitute IWO great proviocea would be able to ma.k.e .. decent 

• (}b~r lV, Botany In Itldiun .on)l\li-e, "nt. I . 
• , ... "' ...... pf.elD Imperlal Geaet~r, VDll, ".lta. 
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shcW' of Ihe specimens included in the Sukra Flora, As a matter of fact,. 
comparison of the Sukr. lis t wilh the lisls for these two provinces in the 
Bot~nic:sl volume of the Born/JaY Gllullllr as well . .. the chapter Qf'l. BotanY 
in the lm/Mrial Ga.ttlttr, woulA.5)!P .. ~.atlQo~ ttJ!"'SJlua. . ..Elor.a.....luIvc· 
their homes in this whole region taken togClther. And yet the ' total strengtb 
of the South Indlao Flora, even s uppa.ing IhM 50 varied characteristics can­
be' given"lO ;riy onc type. doe. not probably come up to tha t of Bengal 
(singly considered), and not certainly t" the whole Gangetic plain (including 
Bengal) described above as a really single Botanical arca. 

So rar as the Sukra Flora is concerned, the following specimens seelJl, 

to be rare in the SOUl h: 

<I) Ferani. elcphanlum (wood apple). 

(2) Milnusops hexandra (rajadan a). 

(3) . P.Y.rus communis (pear tree"amrita). 

(4) Pinus longirolia (sara la, pine). 

(s) J uglalls regia (ak~ola, walnut). 

(6) Phylanthus dis tichas. 

(7) Myrica sapida (kasthamra). 

(B) Diospyros mclafllrylolJ (kuddala, ebony). 

(9) Premna int~grifolia (agnimantha). 

(10) Cedrus or Pinus deodara (devad.1ru, Himalayan cedar). 

(I.) F lacourtia sapida (vikankata). 

(u) Belula bhojpatr8 (bhurja) 

(1 3) Boswelliu serra ta (saUaki). 

(14) Scephenia h~rnandifo! ia (patha). 

(15) Diospyros embryopteris (1Induka). 

In the above list of '5 species, the (I), (::), (6), <"), (14) and (IS) are not 
entirely absent from South India. TI,e other nine are conapkuous by their 
absence, The two Pines, longiro!ia and deodara, J uglans regia, Pyrua com­
munis, and tbe Betula bhojapatfa are essentially Himala.yan, a.nd hence be1i?ng 
'to the North Indian type. The remaining four a re mainly Sub·himalayal)and 
have their habitats generally in tlw dry deciduous forests of North Jodia. 

(OJ ,ittdu; P/i,i" Flora and Sukra-F/ora. 

The absence or the characteristic Himalaya'l and North Indian specIes in 
the sOllthern regions or lub-regions, taken separately or together, il a . ltr~g. 

proor apinat the Suua Flora being of the soul~ern type. Similarly,.,. baft! 
10 exclude ' tile Indu. plain, a Botanical province of North Indi .. • ';0 (rOm 
claimtnc the locale of the Sukra Flora. For Ihough the area ia wide euougb 
includiog the Punjab, Sind and Rajputana we.t of the AravaUi ranee and 
JUlJI,Qa mer, Catch and Northern Gujrar. and repeal4 the veP'&lioo of d:Ic , 
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'Sunderbaos at the Indus delta, the flora is less copious and richly diver.ified 
alld presents essentially the features of arid, deciduous and desert vcgctatiou. 
·The- ... esult hi, that some of the more important specimens in Stikra Flnra which 
. an .. ~-t:.-.d · in humid"C,"ujral and Kensal ace entirely absent from this pro-
• vince, 

The determulatioo or the geographical limits of tRoe Sah"Q Flot'lI, -poem"!'c 
and negative, has been guided by both meteorologi("al and botanical consi­
derations. Vve have had \0 find out some onc pruvince from amon~ the large 
Botanical Provinces of India, which sa tisfies both the following double sets of 
conditions: 

(I) A meteorological area which possessc~ both humid and arid charac­
teristic.", and 

(2) a botaokal a rea which can cummand bot h Himala,l'an and plain florM, 

The first condition can be fulfilled by ei ther the northern or southern region. 
For, meteorologically I speaking, there are two moist region '" in India: (I) the 
weste rn moist r~gion extending from tile Gulfof Cambay, and (I) the eastern 
moi~t legion comprising the Ea~tern Himalaya with a nar row strip slang the 
outer ranges e}ltcnding north-west as far a~ the Rail; &c Anyone of these 
nloist regions togetller with a neighbouring dry and arid region, ~ g. , the 
Peninsular (Occcanl, and the sreil including Ea stern Rajputana, a large 
part of United Provinces lip to Cawnpur, &c, can well be the home of the 
Sukra Flora. 

But the second test cannot be fulfilled except by a northern region, as we 
have seen above, . 

Hence, by a process of climinali OIl , we get the northeln (as well as ea.~tern) 

moist region togetber with a neighbouring arid region, ~.g" Eastern Rajpulana 
a5 the natural h<1bit<1t ort he Sukm flora . Tile Indus Pla in among the nine Bottl ­
nical Provinces of Hookcr is thus excluded as a maller of cOllrse ; the remaining 
portion of Northern India covering exactly the whole of the Gangetic plain, with 
its upper dry and lower hUIo ld reg ions descrobcd above, is the home of the 
Sukra Flora. 

II may be remarked here chat this Botanical Province cor responds also to 
the sub-tropical zone (IJ~ -J1Q latitude) determined independently by the 
application of' Botanical Statistics' to the Sukra Flora. 

,l' Literary Evidtnus, 

The consideration of literary evidences would n~ce~sarily lead to a hililoric 
treatment of the kuowledge of Flora displayed by the makers of ludian literature, 
Such,. study is ezpected to yield not on ly a Botanical Geography of India 
defining within approximate limits the locale of the allthors and their composi­
tion., but also a Botanical History of the country giving the approximate periods 

• For u. .... e llleteol'Otogie .. ' <livj,ionB, He Bruuli,' In troduction to bit India" 'l',..,~., p. 
';pli, 
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daring which certain plants began to be cultivated and oaturaliscn in different 
pa~t. of ladia, whether as imports (rom province to province or as exotic,l 
from altogether alien soils. A history of Indian BOtany like tbat of Ind"n ' 
Mineralogy is thus likely to solve some important questions of IDcli.n. Cbr()oo,. 
DoloB1, as they are really parts of the larger history_that of Indian economic 
all well as political life !,!ld institutions. ," 

BUI, unfortunately, the landmarks of Indian literMure, Vedic, Epic, 
Pauranik, Tantric, Buddhist ic, &c. , ha~ L!O! undergone that analytical study 
which may enable one to Curm a n estimate of the progress of the Indians in the 
knowledge of plants and pral'll.life. Nor have even individual aUlhors like 
Pa9ini, Charaka, Valmiki, Kalidasa, and others been so thoroughly and search­
ingly studied. The present allempt is, therefore, purely suggestive or tentalive, 
and not at alt uhausl i~'e in aUJ !!'ense, 

Thdloe are , however, two things wh ich shou ld be specialty borne in mind 
in any study of literary evidence's: 

(I) we have to be perpetually ou our guard again st the fallacy of argu­
me"lum ex silentio; and 

(2) we have to discriminate betwcen wha t is purely a conventional 
mention or a reference 10 the permanent stock-in-trade preserved ill floating 
lite rature which does not admit of any an ach ronisms and limitations of space, 
and what is the actual description of the s ights and sou nds or facts and pheno­
mena il) the locality or the region of e~peflences fami liar to the author_ 

The errors arising from a neglttt of these two condi tions eannol, however, 
bc easily avoided in the present slate of our knowledge regard ing Ihiogs 
Indian, both phY5ical and human. 

A. - Vedic Flora and Su/ira Flora_ 

The Atharva Veda IS famous for its references to, and hymns about, 
plants. The usefulness of Flora is known by the reciters of Ihe hymns in the 
following respects, e.g. , against inj ury and disease and obstruetion of urine 
(1 , 2,3), against leprosy (I, 23), as a love. spell (I, 341, agains t curses and eursers 
(lI,1), for victory in dIsputation (II, 27), against a rival wife ( III, 18). for 
recovery of virility (IV, 4), to heal serious wounds (IV, I~), agains t wilehcraft, 
and to discover soreerers (tV, ,8, 20 and V, '4, IS), against various evils, 
enemies and super-human foes (IV, .17, 19,31), against fever (V, 4), to win and 
fill" a man's love (VII, 3.8) again!rt-a (woman) rival (VI I, 113), etc, 

The following 6tgaets give a few spec imens of the floral lore in the 
AlnartJ(l Vt(ia;-

"The berry (pippali)- remedy for wh.t is brui, ed, and remedy for what 
il pierced-that did the gods prepare; that is suffil;::ierH for life," 

• 'Il'or t.llllel!Ount of _" ot theee importatloDa ffi.Kll OoDtral Asia, AtriG&, ChiD., 
Wlliaya. AQluloa,..e., _ Praia'. Vo!'getut""" 0/ tM v,.tfiru ol l!'lIgJ1U·/fou:lroh ca"" ,. Pn'­
",,111'''11., (J.i06) in Ute Reaor.U 01 th .. BotalllcaJ Sl1,VI!I1 ot India, pp. lC-IN. 

tRarva.l'II Ori~mt..I9f>rlea, Vo.I.1, p.W . .. 



.. Since thou. 0 oft'~wiper (.pAIIIArs:a),1 hlst grown 'llh reverted .trill!, 
mayeat thou repel from me all curses very rar from bere." 

TIle. ,amulet of uriumfJ(ll'U" bestows various blessings I-

"Rich in manure; rich in frui t, swarilld and cheer in our house-pr05perity 
let Dhalaf assign to me through the keenness of the amulet of Udumvara .• '" 
I bave 8d~ed aU the prosperity o f cattle, .of quad rupeds , of bipeds, and what' 
I"ain (there is); the milk of cattle, the sap of herbs, may Brihaspati, may 
Sawitar confirm to me. "' •• As il; the beginning, Thou, 0 forellt~ trce wast 
born together with prosperity, so let Sans";"ati ass ign to me fatlle ss of riches.'" 

The rillr/J1t.4 plant is thus described;-

"Hundred-joitlted, hard 10 be stirred, thousand-leaved, uplifting(?)­
the darbh1 that is a formida blc he rb, that I bind Oil thee in order to (prolollg) 
life-time . ...... In the sky is thy tuft, 0 hcrb ; in the earth art lhoe set ; with 
thee that hast a thousand joints, do we incruse furth er our life~time." 

The efficacy of lhe fol]owlIlg herbs also J.!I most eloquently dwelt upon­
itJngida (XIX, J4, J5), $(I/l1vurll (XI X, 36), gllgglliu (XIX, 381, kUljthll (X IX, 39). 

The aawalfha Is invoked against enemies (JlI. 6) and the 8(1""[ for belldlt 
to the hair (V I. JO). The land is kllownlo be the mother nfhealing plantll:" 
"These three earths (prithivi) that are there- of them earth (Mu"fI) is Ihe 
highest; from off their ski n have I seized a 1 emedy." 

The fotlowing is the hymn sung by Viswamitra fo r the increase of 
ha r ley: ' 

"I. Rise up, become abundallt with thine own greatness, 0 barley ; ruin 
all receptacles; let nOllhe bolt rrom heaven smite thee. 

2. Where we appea! unto thee, the divine barley thaI listeos, there ri,e 
uP. like tbe sky; be uuexhausted, like the ocean. 

J. Unexhausted be thiue attendants. unel1haU.!lted thy heaps; thy be.!lto­
wers be unex hausted ; lhy eaten; be unexhaused" 

The follOWing plants are common to SuhtJltili and Vtdic Litf rtllure :' 
r"icus religiosa, (I) Ficus glomerat" . h) Zizyphus jujuba, (4) G.nelina arborea, 
(S) Butea frond0!8, (6) Aeacia catechu, (i) i>hrenix sylvestris, (8) Pinus deodara 
(9) ..tEgle rnar melos, ( ' 0) J."lacourtia sapida, (I I) Acaeia su ms, (12) Homball , 
mal.dnrieum, (I J) Dalbergia s is500, (14) Diospyro5 embryopteris (IS) Ficus 
belIS_Ienllis" 

, Jhi,l, Vol. 7, p . 482. 
'AlMrw V~da {Haeva rd. V"t. 8), PIi. Il ...... G. 

• Joid, pp. f,47-B:W. 
" Bun rd Oriental 8eriee, Vol. 8, P. 296. 
• Ibid, Vol. 8, p. 867. 
• I'or rolel'en~ to pl .. ute ill. Vedic Lit.eratllr6, _ l''ooie llifler, Vol. Il, p.liO. 8ee...o ~ 

M..o.:lMeU'. liIa.ukrit rAleroh.re {UIOO), lip. HI-"', ILIId Mr. Dij.ychaD\ltR.IIf. JII...su·. V • . &1_" Pllllltf in t.be JUrt.lk Glllllber 01 t.he Bengali IIK!lItbly.1JkIi",tf (c.Iolltk, 1""', 
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or Iheae some are Himalayan specics, some arc common all-Jndi,. cos~oPo­
liu:a, and olbers belong to the more or leas dry and arid regions. The Vedic 
Fiola thus indicates the marks of the lndul plain region and the 'upper Gangetic: 
plain. So rar as Sukr. Flora panially coincides with Vedic Flora, the common 
geographical influences must be respcmsible for Ihil'. We have secn above that 
this area is a part of the larger region covered by the Sukr. Flora. 

(R) CharaRa Flora and Su/tro Floro. 

Among the fruit-bearing plants, the ranawing species are common to 
C/uuska 5«".IIi/(1 1 and Su/mmiti: (I) Ficus glomerala, (2) Tamarindus indit'II, 
(3) Sanlnlum album, (4) Citrus medica, (5) Nautlu cadamba, (6) Jonesi. Rsnka, (7) 
..£gJc marmelOfl, (8) Feronia elephantum, (9) Mimllsops hexandra, (10) Mangifera 
indica, (II) CalophyUum inophyllum, (n) MichelLa champaka, (13) Ph~ni][ 

sylvestris, (14) Pinus longifolia, (15) Punica grallatum, (16) Juglans regia, (17) 
Zizyphus jujuba, (18) Azadirachta indica, (19) Myrica sapida, (20) Mimusops 
hu.alldra, (21) Pongamia glabra, (22) I\rcca catechu. 

Among the 6,.a~yaka, thc following species are common to Chamka 
SIIIfIhtl4 and Sukranili: (I) Acacia catechu, (2) Premofl iotegrifolia, (J) 5horu 
robusta, (4) H olarrhena antidysenterica, (5) Anogeissus latifo]i3, (6) Butea flOll­
dos, (1) Alstonia scholaris, (8) Cedrela toona, (9) Cedrus deodara, (10) Carisla 
caranda», (II) Balanites r01burghii, (12) Boswellia serrata, (13) Gmelina 
arborea, (14) Stephania hernandifolia, (15) Diospyros embryopteris, (16) Ter_ 
minalia chebula, (17) Semecarpus anacardium, (18) Calotropis gigll.ntea, (19) 
Acacia farnesiana, (20) Bombax malabaricum, (21) TerminaHa celJerica and (22) 
Rassia latifolia. 

In the above two lists we have 44 species of the 69 in the Sukra Flora, i.e., 
above 60 per cent. A careful ellumerltion of all plants ill Charaka would sholv a 
higher percentage. In facl, it would not at all be erroneous if we assert that 
perhaps the whole of the Sukra Flora is included in the Charaka list of 500 
plants divided into 50 pharmacopoeial 'ua"gas or orders of 10 each. It is not ~afe 
to define the geographical horizon of the Charaka Flora, at auy rate it is 
certain that, unlike the Vedic flora, it cannot be assigned solely to the Indus 
or the Upper Gangelic plain. Cocos nucf/era does nOI seem to be included in 
tbe list, but An,acaluhu is there, and this unmistakably points to humid, 
deltaic or littoral vegetation. 

This ezteOlrion of the Charaka Flora beyond the limits of the Punjab, the 
home of the firs! aU/hors of the Charaka CYCle, indicates thai the whole of 
Northern india at any rate, if not portions of the South, mus t have bee]] kllOWIl 
from &e8 to sea. Regular trade in medici!"!al berbs, cultivation or naturali,ation 
of tbose tbat arc not indigenous, systematic exploration of forestl on hill. and 
in pains, and such like things that take Ayurvedists and druggists out o( t~ 

, Iimitl Dr anyone botanical region and make them more or less cosmopolit.fi, 

" .• .." t.ba ... _ of plante III Chao'" Sa~Un, _ th& t1"~~1 '!fOrk Oil th4 rerl~~ 

f100ra .".'._'" bJ Or. Pu.4o.ranC Got.t \Poo~ 1881), 
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are implied in the scientifie analysis and classification of the vegetable materia 
medica in tbe text-book-of the Punjab malters. 

It mUll be noted also that the possibility of merely hearaay or con· 
,"cotiona! references and descriptions of things not personally observed or 
experimented upon is nol unlikely, though it would be well-nigh impossible 
to •• sert thi, dogmatically about one or other of the Charakans, Susrutaos, 
VAgbhalana. and Chakradatlans. Certain it is that in the latter.day schools 
of medicine the lists became more and more conventional, mere repro­
ductions from the writings of the gn:at masters or Ri~is. There is, however, 
another important point with regard to the lists of Flora ill the successive 
commentaries or abridgments of the medical encyelopa:dias. A comparative 
study I of the Indian Pharmacopleias would show that Vagbhala, Chakradatta. 
Narahari Pandit and Bhava Misra, while perpetuating the tradition of their 
great precunor5, have introduced not only new names but also new plants in the 
treatises prepared respec tively fur Western India, Eastern India, Mahlra.tra 
and Madhyadesa. While therefore, we admit the existence of a conventional 
floating literature on medicinal plauts as on atha thillgs, which, like a ' 
touch of nature converted the whole Qf India mto a single unit, a common 
home of the men of letters, and imparted a family likeness and universal or 
all· India characler to the literary product ions of educated Hindusthan, we 
cannot rationally ignore in them the possesslolI, also, of a local colour lind pro­
vincial phys iognomy which can be detected o .. ly by the patiently investigating 
eye of skilful observers. 

So Car as the Sukra Flora is concerned, we see thaI its geography is more 
extensive than that of the Vedic, but less than or perhaps equal 10, that of the 
eharaka. If we notice the flora in points which make them differ, we find Ihat 
the Vedic and the Charaka arc more H imalayan, while the Sukra is more 

humid. 

(G) Va,aha Flo,a and Sukra Flora. 

In the Brinat Sal1lhild ofVarAhamihira, Dolall ical fact s and phenomena have 
been recorded in three chapters. The 29th chapter deals with flower!; and plants 
and is called Kusuma/al4dhya,.a. The 54th is called Dag4'Kala and deals with 
under·t:urrents, both good and evil, which may be indicated by the position and 
growth of plants as well as by other things. The 55th chapter treats of garde'll_ 
ing and horticulture and is named Brik.ayurwda. The plants mentioned in 
tbeae three chapters may be taken to be those most familiar 10 the people or 
Avanti (in Ujjayini) in the 6th century A.D., for that is the birth-place of 
Varloha. It may be possible to find out the Geography or the Suite Flora 
by comparing the li,ta rurnished in Brinat SalPhilll about the Ujjayini Flora 
with those in Su/n'cmU; . 

• y.te.~1a fnr 'Ilch. oorop&l'IIti1'e "tlldyhue bee .. tGl"Dlahlld by iruirlj BlraJ.c ...... 
01l(4a of OoochbeU,r st.te tn the two "lollllXlee of tile Benpli work, VO!lll"fCIc&u:ta..,."., 
.-4 ~o In llle karMd lutrodllctlou t.o tb.8IQ. 
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Amoll, the trees mentioned by the Suha authors as. Ph/"1fQII or fruit~ 
bearine, almost all arc rererrcd to by VarlLhamihira. Only the following 16 
species appear to be special to the Sulera Flora: . (I> Tamarindus indica, (I) 
Santlilum album, (J) Citrus medica, (4) Pyrus cOllul\uni5~ (5) Myrica upidlll. 
(6) Morus a lba or Morus indica, (7)Spondias mangifera, (8) Pinus 100glfo1il, (9) 
Juglan!. rcgia or aleuriles rnoluccalltl, (10) Mimusops hc.r.andra, (.1) Pongamia 
gla,?ra, (12) Garcinia xanthochymus, (13) Diospyros melanxylon, l14) PhyJlan. 
thus distichas or Anona reticula la, (I s) Areca catechu, alld (16) Cocos IJucifera. 

Here also one must not he blind to Ihe argumtlltu". ex si/mlio. Mere 
silence of VarAhamihira does not pom t to any planls being ulIknown or at 
any rate unfamiliar to him and his couutrymen. Thus among the species men­
tioned in Sukranui there arc some which arc lOdigenous 10, or may be cultivat­
ed and natural ised in, aU parts of India, and therc IS no reaSOl) why these should 
be peculiar to the Sukra Flora and not have heen mentioned in the Ujjayini 
Schedule:. Such cosmopolite specleol are (I) rarn arindus indica, and (a) Phyl­
lanlhus di ~tichas or Anona reticulata. Compared with Ujjayini I'lora, the pecu­
liarity of Sukra Flora is thus more apparent than real. 

There remain now 14 spec ies peculiar to Sukra Flora, and this in a list of JS_ 

. A fu rther process of elmllllallOll is necessary 10 find out how rar the 
Sukra Flora differs from thc Ujjayini Flora. The seven species Salltalum 
album, Citrus medica, Pinus longifolia, Areca catechu, Myrica sapida, Mimusops 
hexandra, Pongamiaglabra and Juglans regia have a place in the Charaka Flora 
of earlier times. There is no special reasoll why these should not have been 
included, at least conventionally. ill the Ujjayini list as well, like the cosmopo­
lites we have just referred so. 

The peculiar species of the S ukra Flora are thus reduced to six only: 

(I) Pyrus communis (amrita)-rare. 
(2) Morus alba or indica (tuda) 
(J) Spondias mangifera (amra). 
(.f) Garcinia xauthochymus (tamila). 
(5) Diospyros melanaxylon (kudda.la). 
(6) Cocos nucifera (nArikela) 

Among Ihe A'''1,tyaka (wild) and h,.'oki"a (thorny) species mentioned by 
the authors of the Suha cycle, the follOWing have 1I0t been meotioned in the 
BrillQJ SQtphiJ4: (I) Tectona grand is, (2) Acacia arabica, (J ) Garcinia un­
thochymus or Ciooamomum tama.la, (4) Holarrhclla antid1senterica. (5) CedreJa 
tOona, (6) Cedrus deodara, (1) Flacourtia sapida, (8) Carissa carandas, (9) Betul. 
bhojapatra. (to) Strychnos nux-vomica, (II) Capparis aphylla, (I~) Boawellia 

"serrata, (IJ) Gmelina arborea, (14) Stephania hemandifolia, (15) TermillAlia 
chebula, (16) Acacia larnesian •. 

Here. Agaio, we bave to note several cosmopolite a,pecic. which might be 
iQcludt:<l iu "be Ujj.yilli list; (1) Tectolla graod~, (.l AClICia arabic .. (j) HoJar~ 

:rilcna aottdy.tenteriCJI, (4) Carl"a earand ... (5) A~(:ia Carneaian&, . 
~ . . . 
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'Thai we bne altogether oDly II specie. wbich seem' to be special to Sd ... , 

",,,ili; and thil, in a li.t pf J40 

Here, again, by comparing Chlr_kat' Ujjayini and 'Sukra flora we ha~' 

to eliminate aix spClCies from Lhe II as o;peciailo the last. These are CedrD. 
deodara. Cedrela loonl, B08wellia lerTata, Gmclina arborea, Stephania her" 
nanrlifolia and Terminalia chebula, 

1:nus we have only five species left as peculiar to Ille Sllkr. Flora: 

(T) Gartini. xanthochymus (Tapinchchhaor tlmala). 

(,) r"acourtia sapida (viknnkata). 

(3) Betula bhojapatra (bhojapatr.), 

(4) Strychnos nux-vomica (vi~amul;thi) 

(5) Capparis aphylla (kariraka,. 

In the Varaha lis! we find that more InAIlSo percent. of thc Sukra Flora havlC 
been actually mentioned. Adding to them the plants lhat are very common 
to all parts of the country, and also those which must have been known to 
V.ranamilJka, ~iClce ther have been familitll" even to the Charllkans of pre· 
Buddhistic linles, we have left a ve ry ~ma lJ residue that is peculiar 10 Sukra 

Flora. 
l! thus appears that all the Flora mentioned ill Sukranlti indicate an age 

rar removed from the days of Islamic ami Portuguese i,,(lu~nce... On the 
strength of botanical evidences, other things rClllainilig the same, thue can be 
no objection to placing the Sukranlti during the pcriod indicated by the farthest 
limit ChaT aka, and represen ted by the impnf talll land-n'ark of the sixth centufy 
A,D., the BrinGI S a1/lhittJ 

The close coincidencc of Variha and Sukra Flom leads 10 another im­
portant conclusion. 1 his is about the loea/e. We have Sl"e!l that the Cha1"ONtI 
SamMftl, being a medical work, had neceuarily to be more all-India, ency­
clopedic alld universal, 50 far as the vegetable kingdom was cOllcerlJed, The 
Geography of the Char aka is therefore wide as a matter of course. But Varl. 
hamihira who was writing a treatise to guide Ihe rulers of men, might be e~­

peeled t~ be more local ' od address himselr naturally to the nee.ds of his OWD 
patron Shoja, Vilr.ramaditya? of Malwa, The chapters on agri-f1ori-horticulture 
in the Brillat Sag'lhitl coustitute most probably a sectioJl dealilli with the FlorQ 
MOJfW"sis of the 6th cent, 1\. D. The absence of Pinus lo"gifolio, Cedrus 
J#:JMfa,Bthila 6hojapDlra and other purely Himalayall species in the VaTl,ha 
I~' points to the local character of the Royal Botanical.Garden at Vjjayini. So 
atao·the absence of Ar."a catull.., and Coco,s "u"lera determines the horizon of 

pVartha Flora. The Varaha Flora is thus a loeal Ujjayini collection and repre. 
lIent~ lhe Upper Gangetic sub-region of Hooker's Botanical Provinces. . . 

, ~(\ UIe Jillt or PIAllt~ III Cbaraka III Va""lI.l'IIdJlidapfl'Ill<!, l 8enpl\ work in t_ 
wI.- 1>1 ~vitiJa Gopta at CJoobbehllr (I~ll-ll1OlI), AlII" Clbapter"V1I or 00a4aI't ~u~ 
01 A.l'Vllft Mtdu,fllQl ~d<'lllCe (lBN), and ItlvinJ :,:vinis OJI~ ~:,"I~'. ~ 
TDM'~oJ ,*"rol!o 8.(14 (lstHe" l'p. lUI. . . . . 



, Besidell the close similarity in the lists of Flora between Varataa and Sukrl. 
the very t~eory of Horti-Floriculture advocated in the treatises raises important 
'issues regarding the time and pl~ce of Sukranlti. The two works nl.y be com­
JMred on three to~iC's: (I) planting of tr~s, (2) watering of trees, (J) nourish-. 
ment of trees. According to the parallel passages and various readiogs ill Mr. 
Oppert'l DOles, it appears that the theory of SukrauHi about watering aud 
nourishment is found in only one tUI -the Hengal manuscript in the posses­
sion of Dr. Rimdas Sen. 

Both in matter and language the Sukrailiti shows evidences of quotation, 
.incorporation, paraphrasing and adaptation from Brihat Salflhita by copyists 
or authors who knew geographical conditions more humid and fertile than 
those in Varaha's place. This has bccn described ill a subsequellt section.' 

. The geographical limits common to Vedic, Charaka, Varahamihiran aud 
. SUkra Fluras compl isc the Upper Gangetic plain, as they include definitely the 
Malwa regions. The Suk.ra Flora, the.refore, covers this tract together with the 
northern regiolls of Himalayan nora and thc south-eastern regions of the Lower 
Gangetic or Deltaic fiora. 

(D) Kdlidd.~Ic. Flora Qnd Sukra Nora. 

The Flora of K11idasa in the IS cantos of Ragnullaf!lSQnJ from the nature 
of the case is an epitome "f the Flora Ind ica knuwn to the world or letters in hil 
days. L1ke Ihe R4m4ya~lam and MandMdralam and many of the PuraQas, the 
Raghuva'1lSam is an intensely national epic, the embo::>dimcnl 01 l-l indu lodia, of 
its ideals and ambitions, aad covers the Geography, Zoology, Botany, Ethnology, 
and H iltory of Hilldusthan from Pragjyoti~a 011 thc east to the land of the 
Paraslkas on the west, and from the territory of Ihc Kiratas on the North to the 
islalld of Ceylon 00 the south. The Raghuvatpsa Flora is, therefore, no touchstone 
of the Sukra Flora as to its geography, though historically speaking, it suppliel 
a good calalogue of plants, like that in Briha! Sarylhitl, which were indigenous 
to and cultivated in India during the period between Hellen istic and Is,lamie 

lnnuencel, 
But thc Ml~"adu'a of Kalida.sa in which the cloud has heel! entl'usl~ 

with message from a spot in Central India (Vindbyas) to a city on Mount 
Kafl'sa ill the H imalayai j:i more res tricted in its bOlany. "In the first-half 
or the poem the Yak'i!a describes ' ..... Mount Amrakuta all whose peak it 
will res t after quenching, with showers, the forcst fircs; the Narmada willding at 
tlte ron~ oJ the Vindhya Hills; the town of Vidisa (Bililsa) and the stream of the 
Vetravatl (&;:twa); the city '!( Ujjayilli in the land of A vanti; the sacred rqiun 
of K"rukfCtra; the Ganges aDd Ihe mountain rrom which Ihe sprang, wbitc " 
:with snow-lield,; till Alaka 011 mOUfil Kailasa is finally reached," AI m,lIh! 

I 60e BwltndV, i .. , 92.\15, 100001G11, 101·108, ItO liS, also p. S87 of Oppctt·, edlt.ta. 
t~ nno,.. ~IIP. VUe BrlM.t B<1Jt1hit<l LV, 9, 1:1, III, U. 

'I .lthot r~m M.e-lODl,lW" BAntlorit ' .. ilu"hrt 'l11 f1W<.i by !.Ir s. C. Rar .... ', 1t.A .. of 
_'p,o.u..D.ial o; .. il tion'loo 10 Lb.o ill.t rodll.eLioit to h;' g",I;'b. V8Nlcai NOderill,' ~t 
lHsla4l!-.t. (OIL1 Hook Sooiety, 111811). , &eo tilt. work lor tbe iot.el'8llltLQa ~.~', 
'10$11"'41' Ro$eI eoI.hlotect frMI tbe retJ8&roob .. of 11IIllaa.r4 ~ ~ , . . ,. . 
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be e.pected, the MegbadulA Flofa ia more extensive than V.rlbamibirao, al it 
covers the whole ground of mld-AryAYarta in the longitudinal direction' 
and includes the laner as only aile of the types represented in it •. The 
Himalayall flora has a spccial place in iI, as the whole Second Book of the 
'Cloud-Messenger' is devoted 10 a description of the city on AbU.. But thc ' 
IUStern humid and littoral \'cgetation is entirely lacking in it. 

The 31 species cnumeraled by Mr, Manamohan Chakravarti' as constitUt­
ing the Meghaduta Flora thus campI ise the Malwa (Varahamihiran) and 
Himalayan Flora, hut exclude the Lower Gangetic. The Sukra Flora coincides 
in one of its aspect' with Ihis whoilo: flora of Meghaduta, but in another respect 
goes beyond ils limits. 

The Geography of Suln vegelation therefore includes that of Megill' 
dutam, i.t., mid-Ary:ivarti\ as a sub-re-gion, and Eastern Aryavarta as anot,her 
sub-region, but falls short of lhal of Ihe RaghuvaQlsam which includes also the 
India south of the Vindhyas_ 

4. Conc"dillg Rtmark!. 

We have tentatively determined the Geography of the Sukra Flora by 
three independent evidences : 

( I) Holan;eal Statistics proves it to be .'sub-tropical.' 

(2) Ecology (including Meteorology and Phyla-geography) proves it to be 
• Gangetic,' according 10 the nomenclature of Hooker. 

(J) Literature or Comparative Botany proves it to be less Himalayan 
Ihlln Vedic and Charah (and perhaps Meghadula), less ellcyclop~ic than 
RaglllwQfClSam, more Himll layan than Vllr:iha, more cJttensive than Varaha 
as including ( ,) Himalayan and (2) DeltaiC, mOle exumsive than Vedic and 
Meghadutam as includi ng Deltaic, and probably co.extensive with Charaka. 

The Vedic Flora represents Indus Plain Province (Punjab,Sindh, etc.), 
the Charaka, though the work of lUI inhabitant of the ludus Plain, rep­
relents the flora of both the Indus and the Gangetic Plains (of Hooker), 
&5 well as of the Himalaya!', i.t ., the whole or Northern India, Varaha 
flora represents Malwa aLid the Upper Gangetic sub-regioo, ReghuvaJ!lsam 
represents the Flora Indica according to the condItions of Poetic Art, and 
Meghldutam represellts the Upper Gangetic sub-region together with a portioD 
of the Himalayas. 

The Sukra Flora thu~ repl'esents the Uppel' Gangetic plain, Himalayan 
regions as well as the humid deltaic and littoral s tctiolls (If Eastern Indill. 

ru for chronology, literary history proves the Sukra FIOri: to be 
-- - --- ---

• Quoted. hy 14 •. S. O. Barbr'''' the Not.as to bill English M~NJd"t ... Mr. CUtravart.! 
t.f,\_ T.odlr.1'Q, to be Bania /aHI"'"'. Reali)' it 18' 8!/'1'ploelll "ie_lilt while _.u.N_ 
"WOuld. be Baarialalijolia,. Soe Orlft1th'~ a,-ilften. "I old IndioM Pod", (Pililai dike, 
1114) . . t,: tAle "bole P08lll la Ka_U.b vane. I . • 
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·hiarbic 1 and ~ not prevent it (rom beillg It lUll aI" old as Cbaraka. Now 
:re-hJarnic mean! the period IIIUe 1$ the 8th cenlUry in S indh, loth oeotury 
In the Punjab, 11th c~ntury in Kan.uj (Upper Gangetic Plain) and 11th century 
(1I9J·A.D.) at P.atalrputra and Cauda (Lower Gangetic plain). BUI ••• OUT 
geography docs not take us beyond the botanical limits of. the Gangetic plain, 
the. ,Sukra Flora may be placed at any period between the 6th eentury B.C, 
and 12th century A.D, And ir Ih e (act or lncoI'porat ion and ad. platioa from 
V.rAbamlh;!. be admitted, both the Sukr. Flora . llld the Suk,. authonr. 
(at any ralt, the Eastern copyi!\!. of Sukranjfj) have to be placed after 
the 6th century A.D. 

Fortslr)', 

(D) Non-economic, 

The Forests are importa nt items in Indian socia l economy according to the 
author , of the Sukra cycle. The third and fourt h s tages or dSY'mnas of Hindu 
life called Vdtlaprasflwand Yllli or Slltlrdsa respecti\lely ha\le \0 be spent in Ihe 
(oreaIS.· There are elaborat~ rule. in all Smrit i Sa,stras regarding th is relir ing 
to, and life in, forests. Th e VdnapY'Q!~fI,a s tage is compulsory on a ll the four 
cutes, but Yali on Brahma nas only. The funct ion o( men in the th ird stage 
is to restrain pass ions and act ivitics, and in the fourth is 10 t ry 10 attain salva­
lio n. 

Forcsls are Ihe resort of people for nOll-Sastrie motives allio. Among 
the general rules of morality we are told that one should prefer lire in a (orcs t" 

I It would ho iu(crostiug t.t, .. ~udy tho hi~tory "r e IlL t i ~::o te'1 1,I::ou(..o! i ll Indl •. Such. 
work ~bou l<l l>o d i ,·idOlt i,,(.o t,VO I ) r.' ''u h(·.~ : (I) Oeologiu::ol - -giv i"g"" :' CCOllll t o f t ho various 
elem<lnl.lt. l fofC(l8 th.t have led t n tho ui .. le lleo of .l\I" ]ayan, Chiuo-Jal"'''''''o, European, 
African . Dd o ... c n Arnerie ...... "I'OCiUII in Illdia, a tld \2 , lIi.!.oricat-l'OIJo l'll lu l ~ he Mucc_i ... e 
oftorta uy which ChinBIfC, 1'''1"111:' 11 "lid Knro"e;l.II 1,latlU< hay .. llcell u .. ~l:Ir.,i-' in India. 
Thue ,.e know tha~ tobacco l" ,d potato aNI ,·cry moclcrn jn~rodllcUolla duo to the 

PortuP9S8 (~"d other European ) naUIl" .. S<.o .tll<l Uie M 1151111 11':1 11 .BmJ>oroni wel"(l gNl. t 
patrolUl 01 Econou.ic Botany. 1I'lIedally ef "' ruilery. Wo read In tbe .t\~t .. Alllldri 

{OI:.wdin'l Tr.nslation (1188), Yol. I., PI" Dt.~] ; .. Hill llajcHtJ" ia e~eccdingly ' ond of 
'ruit ; r.nd Ly tae .. rut cncour..Koment that he hili "i ... e n w the cultintion 01 frllir.-tr_, 
l iiUul people hno co"' ,, wit.h tb"; r f .. ".iliel froon !'ctl ia .I\d Tarta.y. alld IICt.Ued ill 
thi& couDtry.'· &eo Watt', Vlc llo'lUry o/lh Bco"!,"'ic Pr"OdNeI ,ol ' tIIlllI and JJ,moolr.'. 
Vl!I1dllb/e Nat~"'" Medicu OIl Wuurn ,,,,'in, tor t ho bi8tory aud u_ 01 ludi.,. ,.Iant.. 
Cf. al lJO ... Opium w ... Hru introducell into th i6 oount., from Arabi:.. It.. .prolld In Indl': 
1& ay ne bronolUl with the advont 01 th ... !lbhomodan~ who had II.doptud It • • a .Illt.tile 
l ub.tltal.e fot ferruetlted li"uO'I, wbi04 lholr religion di,countenance. . 8o1DO IIIOro 
4rl1,p wbioh happened too be inlorudu86d ;lI to IDdia dllriog the MlI.h ... UlOibn 'ul .. .... :-.u... 
(l'ru., o.:.c..rU-IIIit), Radian (l /llelll'" ""UGh",), &rrfuba (Viola odor-olll), 0 __ 
{O __ "",cere'''.), ete:'-liutGryo/..b",,, Nediculll"do!:lIU b., tile Tulua. &.klb at 
OoJiol.t.l. Pl'. lU·n7. \ Kdit.i.IID, "'i8) . 

• Sal:n IV, I .... 1-6. 

"~ru,61"'77!"". 
J1 . 
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to. bei9B dqJendeut on otbers. Then Ibe exile of Rama in a fore.t l by 0..5&. 
TAiba'. cOlllm~ also points to the forest being a resort of men. Thefe are 
a,lso Persona wbo rClire to forests· after knowing of complaints against them. 
ne la~ enjoins that the king should summon such people to the COllfl to 
1081'(4' tbe charge. 

The law of the realm has to provide for several classes of cases pertaining to 
fol"C5t. Thus if a bound·down man violates the limitations imposed upon him 
",.hell crossiog a forest' or going through II difficult region, he is not guilty and 
should not be punished. So also in the cases of offences committed in forests4 

i.e •• inaccessible regions where human evidences, e.g., witnesses, &c., are not 
easily available, Sukrachlryya ordains that divine 54dha"as or ordeals should 
be resorted to. Then again among the several instances 01 tr ial by peers we 
read that" foresters' are to be tried with the help of foresters." 

The exil.tence of both religious and legal regUlations points to forests being 
important topographical features of the country of 5uk racharyya. So they 
are; for among the general rules we rend that (I) one should not visit solitary 
forests,' unoccupied house~, and cremation grounds even by day, and (,) one 
Ihould alway~ travel with companious, and while travellillg, should not take 
rest on roads or in forests.' 

That forests are familiar sigh ts to the authors of the Sukra cycle would 
be evident from the characteristic analogy drawn by them in the following lines. 
"One should bring to b.:ty or dIscipline, by the hook of knowledge, the elephant 
of tbe senses which is running 10 and fro in a destructive: manner in the vast 
forest" of enjoyable things!' 

The statesmen of the Sukra cycle, therefore, are judicious enough to 
devise ways and means for utilising the forest s, in order to promote the pros­
perity _d inlportance of their state. They have prescribed hunting excursions 
among the functions orthe king, ,. He "hould sport with tigers, peacocks, birds 
aud other animals of the forest,' and in the course of the hunting should kill 
the wild ones." The A,.tnas4s/,.a'o of Kaulilya is more explicit on the point. 
We read that Chandragupta had a hunting forest exclusively for his own usc. 
It waa provided with on ly one entrance and had a canal running round it to 
ward off intrusion. Inside were planted fruiHrees, thornless trees, &c. There 
roamed at large not only the wilder games, but also some of the wilder alles, 
deprived of their natural oRending weapons, ..... Besides the imperial hunting 
forest. there was another pablic forest thrown open to nil persons willing to 
hUIlt. .. 

fbe foreBls are, like mines, important sources of Govcrnnu:;nt revenue 
acC-OI ding to tbe financiers of the Sllkra cycle. The Suma PIJra or F,inance 

'8alr.r .. II, 63, 
• Sutr-.IV, T,1I4-S16. 
• htr .. IV, v,1I0-SlI. 
• iakn.lV, v, ~_11. 
• san IV, v, u.·n, 

• Bukta 111,8(1, 
'80kn. III , 124 . 
• 8atr .. l , 1118-1114. 
, l!Iakn.l, OOI)..eM. 
,. Law'a 8h,die. t" Bit!dw. f'Wity, 
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miDi,ter b .. to take a census 1 of the forests and study the income 8C'CfUing 
from tbem. 

The {orest5 have been utilised by the Sukr. atate5men for military pur. 
po$Cs also. Amoog the various classes of fon s we have the fJaJUUiu'C. or 
forcs" fort," which is encircled by huge thorns Ilnd clusters of treea, This 
type of fort s is superior" 10 that which is l urroullded by ditches and also thai 
"bieb is protected by walls of bricks, mud and stones. II is, however, inJerior 
to the desert-forls, water-forls and hill_forts. 

Then an important division of the army seems to consist of people liviDg 
in forests , who-ordin<lrily are independent and do not perhaps acknowledge 
the suzerainty of the ruler, The king should, however, be sagacious enough to 
make use of them for his mili tary defence. The section of the army composed 
of such recruits is called s~dyaska' i.e., new or raw, as opposed to the ",aultl, 
i.e .• s tanding or permanen t. It is also called ogM/maka i.e. , one whieh is not 
officered and divided into regiments by the state, but brings its nwn officers 
and fight ing apparatus. The Kir.1ta$ and people living in (orests who .Ire 
dependent on their own resuurces and strength constitute this division of the 
s tate army. 

It is one of the counsels of diplomacy to try to win over these forest tribes 
to one's aide by hook or by crook. " Peace should be made eve,) wi th a"aryas,' 
for otherwise they can overpower the ruler by attack j" whereas, on the 
contrary, if the ruler be wise enough to grant them timelY' concessions, reward, 
&c., they may stand him in good s tead in times or emergenc y by making the 
enemy's progress impossible. "J ust as a cluster of bamboos cannot be destroyed 
if 5urroundc;d by thick thorny trees, so the rule r shou ld be like a bamboo 
surrounded by clusters." S uch rores ters as enter Government service or are 
otherwise useful to the king should have quarters reserved ror them jus t out.ide 

the city limits.' 

(6) £CollOmi&. 

The economic importance of forests now remains tu be considered, They 
are the sources of fuel, fodder, grass and timber. According to the Sukra s ta te .. 
mea the king should lay siege' to the enemy's country from such a position 
as to destroy" carefully the people who help the enemy by carry ing Wood, 
water and provis ions." The military manreuvres and . tactics should allo be 
dilatory and spread over a long peri tld of time_in order that" provisions of the 
enemy may be cut short and food and fuel diminished." Again, " the power­
ful should coerce the enemy by stopping the supplies of water, proviaiona, 
fodder, gr~s. &c .. in an unCavourable region." 

Not only in warlike operations but allo in the normal functions of llalc8, 
SukraChAryya recognilies the value or forests il'! the ordinary secular lire of 

, Sura H, S01-l1, 2U-StS • • Sub, IV. vII, n-%8. 
• 8lltrs IV, vi, IS. • Sail ... IV , vii, W·II4. 
, Surs IV, ... 1, tt-l1. • Sutr .. I,lIOO-tl, 

, 6B1r:,. IV, .,.11, 610-71. 
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the pecple. The regulations relating 10 tbe sitt I for the building of the capitat 
pay due heed to this. The place is to be ODt which" abounds. in various 
trees, plants and shrubs, and i! rich in cattle, birds, lind olhet: animala, 
is endowed with good sources of water and supplies of grains, and is happily 
prQvid~d with resources itl g rassell and woods." Then, again, the collection 
of grassta and woods in for ests has been recogoised as one of the occupalioos 
and meaDS of livelihood, alld it is important enough to be reckoned in Sukra's 
comprehensive scheme of taxation, . "The ting should realise one-third, one­
fifth, one-se\!enth. one-telllh or one·twentieth from the collectors of grasses,· 
woods &c." 

Last but not leas t in economic impc.rtancc are <I) the kOnlaj;na'" or 
thorny trtci which according 10 Suk racharyya shou ld be planted in foresls, 
(,)phalinah' or rruit~bcaring trees wi llch should be plantcd very lIear the 
village, and (3) other expansive tree!>, shrubs,- creepers, &c., which a re to be 
careful ly planted in villages, if domestic, in forest!>, if wild. 

The classification is nnl at all scieutific, as we have noted in a previous 
section. All the plants enu mera ted by Sukra might have been mentioned to­
gether in ooc list, for they all belong to the' Flowering' or Phanerogam division 
acconiing to the Taxonomy of modern Botanists. Economically speaking, ag"ain, 
this classification serves the purpose well so rar as it goes, i.t " as a convenient 
means of knowing which specIes may be planted in and near the homestead. 
and which species should be planted at a distance, But it is not the intention 
Df the Sukra authors,lIor should we interpret the classification to mean, that 
the iranyaka or wild and fores t nora are in any way lcss useful to man than 
those which have beell rega~d'ed as domestic, For, from the standpoint of 
Util!tarian Botany, both the classes are of equal importance. 

S~achll.ryya has adopted only one principle of economlc classifi~ati~n, 
e.g., that into dome!.lic and wild. The resul t is that each of these groups may 
be sub-divided (a) gcoguphicaHy ipto evergreen, do:idu(lus. or otherwise as we 
~ve. s<:;ell in a preVIOUfJ sect ion,S and (o} economically into medicinal, indus­
trial, etc. 

I Sukn.l. t2ii-418. cr. Klmalldak i "'itl. iv, fiO.li4. 
, Blilln IV. ii, '137-=8 
• Sukra IV, lv, IIS-H'. 
• Sukr.IV. \ .... 108. 

" ~~kr.lV.iv, Its-I'!'. 

• The de.elduoWl lo rt\aw y ie ld dol, W.k, sand.l, ebony, . nd vsl~abie 86Qera, c.g., Terml_ 
nail .. A."'QC6I~II8. Acaci. (Acacl. catechu) . nd otbet tree .. that aupply th!:, wood otis uel 
i'larnlshe. largtJly UIIad in the dOIDCfitio lifo 01 the inh.bltanlAl ot tbeoountry. - .- ·A1I1OD.I 
troM cb.r.obflrllltic ot evergr<!06nll lU.y bo m(lotioo...!. Tetoninali .. Oedreb. iqona, Ute ",lid 
_11&". &eo Plll~& iOlllitoiia 1I01lrillhee . t lowe r ele .... UotUI and ball,. mi.l6l1 witb the 
decidoous fol'Ntlf of the plain-. See the ChllPter On b'orue. to the Economlo VolulDfI of the 
Ind ... ihlpire In Imperi.!. Gawtt.ee( Bedell, aDd Brihnl f!ntMit4 LXX S-f, for R1ada ideu 
about l'illlbel'. 
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Vui oj Plli1llJ. 
"'There is no piant l which h,lS no medicinal properties:' says Suirt­

chtryy.; and all the plants mentioned by Ihe Sultra author, have one or other 
usc in Hiudu Ph .. rmacop~ia. The rlct that Charah mentions almo,t.11 ()( 
these in his ",Qleria medicfI points 10 this. 

The Sukr. Flora, whether belcmgillg 10 the domestic or wilde]"" 1:;0011iol: 

(I) Timber trees, e.g., Capparis aphyU., Garcima unthochymus, C.lo-. 
phyllum illophyllum, Bombax malabaricum, Feronl. elc:pha1ltum, .£gle marmelos, 
Zizyphus jujulJa, Terminalia .rjun., Bassia lal.folia, Ficus bengalensis, Ficus 
,Iomeratl, Ficus religiosa, Phcenix ayl."tsull, Areca catechu, Dendrocalamus 
atrictus, &c j 

(2) Food ptiUlls, t .g. , Capparis aphylJs, Ga reini. unthochymus, FJacourtia 
upida, lSorrtbu: ma[abaricum, '£g[.: marmelos, Feronia elephalltum, Mangi(era 
indica, Mimu50ps denii, Bassia lalifolia, AleurHes moluccana, &c. ; 

(3) }o'am;ne plants, e.g., Bassia ,Iatiroha, Ficus bengalensis, glomerata, 
geligiosa, ~antalum album, Phcellix sylYestris, &c.; 

(4) Fermented drinks, r,g., Bassia lallfolia, CaJotropis gigantea, Cocos 
nucifera, Ph<:enix sylvestris, Saccharum officinalis, &c.; 

(5) Oil.yielding plan ts, e.g., Dauia l&lilolia, Semecarpus anacardium, 
Pongamia glabra, Butea frondos., Terminalia bellerica, Chebula, Hau i, 
!alifolia, Cocos nucl fera, Saut,lum, album, &c. ; 

(6) Fibrous plants, e.g., Butea (rondosa, Caiotropi, gigantea, Ficus reli· 
gio,a, bc:ngaleusiJ, Moru:i alba, CO<:03 nuci fera, Ph<:enix sylvestris, &c.; 

(7) Dyes, e.g., Gardn;a xanthochyrnus, Zlzyphus jujuba, llutea (rondou, 
Acacia arabi~a, suma. catechu, Ternl!!)alia chebula. Woodfordia noribullda, 
Arlocarpus !akoocha, 1"«lona grand is, &c. i 

(8) Gums and resins, e.g., Spondias rnangifera, Bombax malabaricum, 
Feronl. c!ephall lum, Mallgirer. indica, Semecarpu.s anacardium, Bij.lea fron­
don, Termiua!ia belleri~a, &c.; 

(9) Vegetable soaps, e.g., Acacia arabica ; 
(IO) Vegetable poisons, t .g., Semecarpus anacardium, Strychnos nU:l:~ 

vomica. 
(tI) Vegetable antidotes to S nake-bites, e.g., Euphorbia neriifolia; 
(12) Fodder, t.g" DeodrocaJamu', strictus, Cicer arielinum , £gle marmelol, 

CedrcJa toona. Bulea frondosa, Ficus bellgllensis, &c. ; and 
('J) S .. cred Flora. 
We have to noticc in connexion with the economics of Foreit Flora 

that MIme of the ' plants in Sukro,. /li are valuable from their uses hi reli. 
gious riles and ceremonies of the Hindu •• One of the reasons for Ihe ioc:]ulioa 
of Bulca frondoll, Ca!otropis gigantca, FICUS glomerals, rcligiola, Maogircr. 
indica, Citru.s medica, Melia andiracbta, lonesia 8!tOka,..Eglc marmelos, Michelia 
ehampaka, etc., iu the Sukra Flora might be due to their importance in Hindt.r 
religious life_ 
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We have nol mcmioned the various uscs l which people make of the 
plan,s. trees, or 5brubs that have not been included to the two lilhl given by 
Sukra but referred to incidentally, Some of those plants which have been men· 
tioned casually, t.g., I:otton, bamboo, &c" might be well·included in the two lists. 
The multifarious uses u( the cereals, &c., Whether as edibles or indUstrial 
ingredient!, have also been purposely avoided here, since, though they may, like 
the olben, be treated in COllncxion with ro~es{S aua forest produce, they have 
nOI been mentioned by the Sukra authors separately as forming a dass by 
themselves, All these casual rcfcrences will be treated in a subsequent 
section in conllcJ:ioll with the uses made of them by Sukracharyya. 

It must have been clear rrom the forego1!lg account that each of the 
plant! mentioned by the Suk ra authors lIerves more purpses thall one, and that 
il ill not possiblf' to ol.,ke any classification, from the standpoint of Economic 
Botany, without runniug the fisk of overlapping and cross division. Inctdeut­
ally also we are led to think that tI,e country of Sukr:..eharyya is not II purely 
agricultural one, btll is industrial liS weI!, In fact, among the 64 ans or Ra/'s 
we have several connected with plants, These come under two head,; (I) 
Medical 13ut11ny lind (~) Industrial Botany. 

Like mineralogy, Medical 130tany is lin important branch of Ayurveda; 
and among the 1 0 Ra/aS mentiuned in this sciellce, we have, according to 
SukrAcharyya, the iollowiug five pertaining to the vegetable kingdom alone, 
e.g., (,) distillation of wines and spIr ituous lIquors from flowers, (2) extrication 
of thorns (3) planting, grafting and preiOcrvation of plants, (4) use of prepara­
tions from sugarcanes, (5) mixtures of metals and medicinal plants, 

Whles, 

References to wine and spirituous drinks are frequent in Sukranlti ; 

(I) One of the 64 kalas is the dlstilJal iotl of wines' and spirituous 
liquors hom flowen, &c. 

(a) Three general rules of moralIty have: reference to liquor atld elljoin 
temperance upon the people; 

(i) One should n"t vis it liquor-houses at uight.· 
(ii) One should not sell liquor.' 

(iii) One should not get intoxicated with spirituous liquors. ' 

(J) Drinking, however, is beller than other vices: 
ti) ,. Even the king who is a drunkard' is good, but nol he wbo is 

very angr) and addicted to women. For the severe man 
ir ritates or alienates the subjects, but the other destroys the 

, I:j..e the 80tanlcal VolulIIlI ot tbe ~ombull CluettUl', &000011110 VOhllll. oftlr.e I.din .. 
hpire 10 · lmp"ri. 1 Gazotteor ICupte~ on A,rloll1tllfe nd Ilo_ts). &rut al~ Watt:. 
l»etioUD'1I 01 Ille Economic ProdliCtlo o/Indio • 

• SDktal V, iil.)41-4.1. 
'&lu. IV, i1lUt. 

'SIIkR m. 67-6a. 

'Bukr. III, 1Is-H. 
• Silk", JlI, US. 
, ~ IV, to J.Mo.JI. 
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castes only." It is evident tbat according to Sultr. lIKl.rality 
tbe vice which leads to civic ILDd political dcterioratiou Of 
ruin is of a blacker dye than that which touches die social 
life only. 

(ii) "The man who drinks wine l is deprived of his intelligence 
and loses his business." But the result is not very criminal. 

(iii) MOl cover. "passion and anger are greater intoxicants than 
wine. · Greed is the cause of destruction of the life and 
property of subjects." Hence the king should give up these 
three. 

(.4) With regard to temperance, Sukra authors really (ollow the via mtJia. 
For rulers as well as for people SukracM.ryya advises the golden mean;" 

• <i) or the man who drinks wine excessively, intelligence dis· 
appears. 

<ii> BUI wine, d runk according to some mca.<;ure, il)crease!!> the talent, 
clarifies the il.ltelligellce, augments patience, and mak.es the 
mind steadfast; but otherwise it is ru inous. 

(iii) Sensuousness and anger are like wine and should be duly in­
du lged in-the former for the maintenance of the family, the 
latter against enemies. 

(s) The laws of the land with regard to wines are stated below: 

(i) Without the permission of the king, the fOllowing are not to 

be done by the subjects-drink ing, d istillat ion of wines. ' • 
(Li) The GAnjA house (liquor house) or tavern should be kept outs ide 

the village and the drunkards should be k.ept there. The 
king should never allow dr inkiug" of liquor in his kingdum 
in the day lime. 

PianJs in Ye/ab"on to other- kalds. 

Besides Agri-flori-horti_arbori_sylvi-cultural facts and phenom~na re_ 
corded in Sukrall iti, thele are the industrial' or manufactural aspects of 
Economic i,t. Utilitarian Botany referred to casually by the Sukra authors. 
The Ptn'plus mentions, among other a rticles of tradc that pas!5ed through 
the ports on the Arabian and Hengal coasts in the ti rst century A. D" 
pepper, betel, spice, wine, wheat, S3ndal, aghil (kind of black a romatic wood). 
These uses of flora as commercial merchandise, I~t., articles of trade or as raw 
mateTlllls for the thousalld alld one arts and industries in secular life demand 

I Sub. IV, j, tall. 
• Sokr.IV, I, 127-119. 
'Soh. 1. Hfl..218. 

• Suk"ra I, 6a3-8 
'Sukn IV, lv, 81I-iO • 

• See Badeo Powl'. P IC .jab MO'llCloctur~. (1872) pp. 74-91, 2GB-14, Bird\lJOOd', 
Il"IKIboolr to 1M lDdJa. S"(tW,, (PujOl UD1 .. .,re.1 glrhibition, 1878) PP. '1'1·78,81-84, Malo)'" 

Mo""f/l'Gph OR Wood 00"""11 CU. p, liGS) pp. to-I4, Walee' M~P&ph Oft Wood C&JoTllII 
(BoIa_y, I,") pp. S-3, tJ.o lhe lalaLoJ'ical worb OD IIldiall .rt qDOted _ raI u._ 



our atttncion '-net'e. The mention of or .UusioD· to -these industrial facts iu 
Sukranlti 'K to be noticed IDlIinly in the sections dealing -with tbe 6,. ktJltb and 
with ,hili,t of artisanl to be maintained by the sla te, Mal should also ~e 5ought _ 
here and there and everywhere in the trealise. References to constfuction 
of bridgea, boats, cars , chariots, war-implC'menls, afms ·and weapons, wooden 
images, temples, palaces, forts, ploughs, &c" as well as Gther processC'.s and 
producta that point to the utilisation of timber and the art orthe carpenter, are 
in.lances in point, and bespeak the existence of timber-merchants as well as 
variou,1I grades or wood·carvers and carpenters connected with domestic, re­
ligious, architectural, military and agricultural a rts. 

We have .11$0 noted the Ayurvedk preparations from the vegetable drugs 
of the country mentioned in Sukranili, as well as the trade in medicinal herbs , 
suggested by various passages in it. We have already noted the melltion of 
honey as a Ooral produce. 

Other ka!{;s or ind ustries connected with plants aTe ( I) cleansing, 
polishing, dyeing, &c" of wnoocn ve6sels, ' (2) preparation of boots, chariots and 
conveyances· (3) prepara Uon of threads ' and ropes, (4) weaving of fabric3 by 
various threads,· (5) cxtraction of oil fr om SCCdS,I . (6) climb ing of t rees,· (1) 
(trq,aration of vessels with bamboo, straws, ' &c., and (8) mak ing and preserva_ 
tion of betels.' 

Ie) Administration. 

Sukrantti thus bears tes timony to the varied importance of forests in the 
economy of social life. The Sukra statesmen, thererore, have orgal)ised a 
special department of the slate to look afler the intcrests involved in its 
vegetable resources. 

The department is broadly divisible IIItO two sectiolls: (I) Parks, public 
, rounds or plea6ure-gardens and (2) Fore!HS, strictly so called. 

The Su\i:ra s tateslUen advise the king- to givc away lands for the god", 
for parks and public groullds, ' and for dwelling-houses to the peasants," but fOI 
no other purpose. Among the genera/laws of Ihe laud we have, "you must 
never obstruct the tanks, wells, parks, ,0 boundal ies , &c." T lu: parks are the 

'l:Iolna IV,iii, I117· 1118. 
• 8ull.ra I V, iii, 178. Th .. UBetI anu c:l,.\;Mfl$ of t imber a nd all HIiC h queHUo/UI roll. Hug 

to tho ··II~"-lIIgU!. of lDateria.I~" have lJoen uet.u.lad. in }' ukti-k"I""turu. 'rhj~ work hall !>een 
.~ ll8od I>y IU.jtll1d~tal in his do..cr ip t ion ot Hludu Furniture and J>wl. Hadbalr.IIU1l1u in 
the Bi_tory 0/ hill;"" IJhipp'nll. cf. alow llt';""1 Snmllitd. ' 

• !:IlIkra IV, HI, 17 •• 
• Sukt. l V, Iii, 1111. 8('0 ItORiO ot the traditioD'" .;onneei.ed with t he or igin of th" 

woulnl art in pp. U 01 Slibon Ad·. MouOjjl'Uph ou CoUo", f,'"brlu (&c. p . 11:198). til" e llapt.ar 
0'" 6'lbtoua Malluf..ctures in lkul60 1'01'0011 '", [>u"jab M"u"I"c(urc., pp. 7(-4Ir,llnd 8i1-dwood·. 
1'0 .... Vltiver.al B.ri>lbilio", 1878, p p. 88-110. ot. &) ..... ThQ.l1Iwn 'a /tJU"Ojj l"flph ON Cotto .. Fo~~ 
l.altry (Madru, 188'7) and. Twin'a C,,"pet maid,,, ... the Bombay """_i<kucy (11JQ7) . 

• 8uk .... IV, Iii, 181. • Snlull IV, Ill, 1118. 
• 8Qk .... IV, ill, 188. • 8ukn. Il, 4u.-ot. 
'hba IV, iii, 1110. ,. Slikft I, 101-401. 



. resorts or people as well the king ror recreation; and Sukra.chAryya advises the 
ruler to cultivate 60ci,1 habits in such places. "In parks' and places of 
entertainment, the king should cArefully indulge ill enjoyments with the people, 
women, actors, musicians, poets, and magiciall~ ." The encyclopll!dic scheme 0" 
general culture devised by the Sukra statesmell is th us adapted to make o ( the 
king a perrect gemlemaLl according to the ideas of the lime, rLlld quite up to date 
in notions, lasles, AIIJ sent iments, 

Parks do nOI seem 10 have been insigll ificant featuresorsoc ialli(e ill Suk .. a's 
days.. They are im portant cnough to have given r ise to special classes or 
skilled art isans. So the auvice is thaI among goldsmiths, gunners, mill ers, &c., 
who deserve Ihe patronage and ' protectiou' of the s tate should be included 
men who " construct parks, · artificial furests and pleasure-gardens." Nor 
is th is all; they are also considerable enough to havc been rega.ded as importlllli 

items or state' consumption.' Tht! expend iture on parks is also definitely men­
tioned as one that belongs 10 the upabhogya ' CIM,S. 

The second sect il)n of th e F"orei l Department has jurisdiction over fo. ell iS 
properly so called. T he parks ' arc meant ro r health, recreatioll , e"joyment, 
&c., and constitute the spending departnlcnt pure and s imple ; whereas the 
forests, as we have seen ill the previous -eetlo ll , are impor tant sources of 
national wealth as well as Government reven ue. Both these sectiolls, however, 
are under the management and control .... r all oflicer,ca l1ed the rira",Jdhipafi· O·L' 
the Superintendent or Park5 and fo- ore ~ t.'i. The qualifications or the Fore;, t­
officer, accord in g to Sukr~eM.ryya, should be a sound know ledge of agri-flot i­
horti-culture. He is to "know the causes of tbe growt h ' and developmellt of 
fl owers and rruits, the method" of plant ing and CUI ing Irees by Ihe admi nist ra_ 
lion of proper SOl i and water a t the suita ble t im e, and the var ious uses or plants 
as medicinal drugs." 

The Forest·officer is called kupyddflyal'I1a in the A r lha!lrIsl,-a of Chau~ 
akya.' He (I) is in rharge of the imi>'!rtal hunting forest, (~) public hunting 
forest, and (3) has to pe~rorm 11. duty in eonnexion with the live-stock, to1". , the 
capture, when needed, of birds and beasts that live itt the fores ts under his 
jurisdiction. 

• Sulna I, 00142. 
• Suk ... II, 83. 
• 8nkra II, 68~I. 
• Seo the d"'Wript ion of P .. rkl and }o'Oro-it8 in K(;"",,,,l,,ki, XIV, 27·42. K"m .. ndaka 

hlllL dovised the ~chem" or .. rogulated a nd ruIItra ine,1 imlulg<.mee in Mr/fI"Y" II.r I"lntinl 
and ~port.8ruan8hip fo~ the king, by l>nrp06Cly ;~ I towing ~b" con!ltr"ction or lIueb t'arka and 
fOl1llLu . AeoordiDI to him, th"ae ara t he neooSllary ill3t it.Hill.1l8 or ... "tate, ",nd honoo 
lll.evitablo eharg68 Uf>Oll tho pubtic revenues, (II.r Qthf'rwl.., the kinl IIllly be tem"ted ':0 
undertakll. .. wild goofIO ehaftO ~ and indulge 10 oIeeII.ive bnnting which would tblM 

doaelHl.l:ate into a vleioWl V!IO"""". 
• &Ilkra II, UO • 

.. ' Sukra II, al'1·al~. 
• See ill the Modern Ra:oiew lor AlIgv,t, Itlt, tho papet II.Il the »epart_d II.r Li,,6o> 

_took III CbaDdrt.ppta" AdmW.tratJOI1 by Nareodranath Law, 

" 
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THe great asCembly (Ma,l",sIlbAut) of the village, the unit of admioistntfon 

in the Chola Empire, was divided into several committees-one of whicb "' ... 
elccted for the lupervision of gardens. 

The (onowing extract from Mr. Aiyangar's A"cknllndja I gives an idea of 
the importance uf fl ower-gardens in medi~val Chola life(80o-lloo A.D.): "The 
tbird published inscriplion records that a certain Perran Adittan of the Chola 
country purchased two pieces of land, and made over both pieces to the villagers 
for maintaillil,g a f1 ower.garden ... >I< .. Having received in full the purchase. 
money and the revellue of the land and having clI;cmpted the flower-garden (and 
the land assigned) for the maintenance of Ihe garden from taJtts for as long as 
the mooll and the sun tIiSI, we the assembly engraved this on stone." 

We are not sure ii, besides having a knowledge of Ihe matters connected 
with Ihe dirt" utility of for~ts, the SUperintenllenl of Parks and Forests in 
Sukraniti and Arlhasc2strQ is to have also a knowledge of their indjreel utility. 
e.g., " that through the influence which they exercise upon climate, the regu la· 
l ion .... r mni"turc, Ihf' stability of the soil, the healthiness and beauty of the 
couutry and allied subjects." That this topic, however, Wl1S not wholly unstudied 
by the Hi ndus of yore may be demonst rated by Tefel'ences to Chapters XXIX, 
LIV, aud LV of Var1hamihira's Brinaf Sal!lnl~a., which, ,. although an a5tr010gi. 
cal wor k, contains," accordiug to Dr. Kern," important astronomical data, 
lind its value {Ot- geography, architecture, sculpture, etc" i5 unequalled by a lly 
Sanskrit work as yet pubhshed." 

In the following section we have quoted Varahamihira's ideas about the 
iufluence of plants on (1) other plants and (z) cllnlate. Varahamihira's theory 
of Sylviculture guarantees the forecast of rain, storm, drought, health, famine, 
destructive fire, disease, &c., from the growth or otherwise of certain plants. 

The folJowing u.uact from E."cyclop~dia Br-ilQ1IlIica supplies illteresting 
information regarding Forestry :' 

.. In early times there was puctically no forest.mallagement. As long as 
the forests occupied considerable areas, their produce was looked upon as 
the free gift of nature, like air and water; mell took it, used it, and even 
de9tfoyed it without let or hindrance. With the gradual increase of popula· 
tion and the consequent reduction of the forest area, proprietary idea!! developed; 
people claimed the ownership of certain (orests and proceeded to protect Ihem 
against out!l iders. Subsequeotly the law of the country was called in to help 
ill protection, leadillg to the promulgation of special forest law. By degrees 
it Wal found that mere prot«:1:tion was not sufficient and that steps must bc 
laken 10 enforce a more jud,cious treatment. The teaching of natural science 
and political economy was brought to bear upon the subject, so that now 
forestry has become a special science." 

The history o( (orest administration in British ludill. is being given from 
the &arne source: .. With the advent of British rule forest destruction ~ 

• pp. 180, 16t, 16~ • 
• 4riJ.oJe 00 ,_.tt _II ,.,,",,1'11 i.a EDoyc.l"P.clia Brlt.DDl~ (ttl &uf4oc. 
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mare rapid than ~ver. • .... Then railway. I:llme an,d with t-heir ,utenaion the 
(orella sWfcr«l anew, partly on account of the increased demand (or timber 
aDd firewood, and partly on account or the fresh impetus given to cuhivation 
along their route.'J. Ultimluely, when failur e to meet the requirements of 
public works was brought to notice il was recognised that a grievous mistakt! 
had been made: in allowing the fore~ts to he recklessly destroyed. Already ill 
the culy' part of tbe 19th century sporadic efforts were made to proteci the 
forests in various parts of the country; and these continued intcrmiltclltly; but 
the first organised steps were taken about the year 18SS. * • III 1864 an 
organised slate department was established," 

The importallce of forcit:' in Indian lire is Ihu~ described by Mr. S. 
Eardley-Wilmot, Inspector~General of Forests in the Economic Volume of the 
India" E",pin ' in the Imperial Gazetteer Series:" The grazing which they 
annually afford to eOUlitless herds allSUml:S a special value in years of drought, 
when it renders materia l assistance in saving from sta rvation the callie upon 
which the agriCUlture of the country depends_ They alfol d the villagers who 
live ill their viCinity a ready 1;upply of material for house-building and thatching, 
of fuel, and of minor forest products, which add substan tially to the comforts 
of their life, And the use of forest leaves 115 tna llure for the cultivator's fi elds 
has already assumed large dimensions." 

About the Hindu idea regarding Protection of forests and trees we have 
the fol.1owing from the Sjddhaor(a DlPik4 for December, 1906:- . 

"Dewan nahadur R. Raghunath Rao writes in the Madras Sla"dardas 
foll ows :-1 am afraid this is not generally known to the European public what 
the fee1ill~ and opinions of the lI indus are regard ing forests and trees. Their 
rel'gion tells them that trees IlIlVe snuls lik e lIIen; that cutting d own a living 
tree is as bad as killing a living man; that their twigs, even branches, leave~ . 

when absolutely required, should be removcd wit hout "'ny harm to the trees; 
that only dried trees should be cut down for fud ; that forest;. should not be 
destroyed because, in addition to other reasons, they are the residence of the 
third and fourth Asramas of the Dl'I'ijas; thai Irees also are the tabernacles of 
God, and that to plant a Iree is a virtuous act, and so on, 

"The Hindus do not and cannot therdore advocate the indiscriminate 
destruction of forests, There is a belief that one is allowed to li ve ·in a more 
pleasant world than this, so long a& the trees planted by him here e)t.ist. AuJ' 
indiscriminate destruction of trees is "ery abhorrent to a true Hindu." 

SI!:CTION S. 

HQrti-Florj .. Arbori-eu/lure. 

The gardenel' and weaver of garlands are twO of the familiar membe .... of 
the cOlomunity described by the authors of the Suba cycle. It iii tbeir arta (bat 

· !!.u~.v the an-a10(y fO'T a judicious ' exploitl!.tion.' Sukra say.: "The gardener 

1 8M ~ eb~pter all il'Or<'s tll· tor .n ~""QDt of t.Iloi~ eeonotn!t! •• td ftMQ('I .. ' hnporto­
IAM'-~ro III'!!", 
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collttlS flowen an'd fruits, ' after having duly nourished the trees with . ellTc. 
The collector of taxcs is to be like him." Again," the bel t king is be who, by 
following the practice of the weaver of garlands,' protects his "ubjects, makes 
the enemies tributaries and increases the treasure by their wealth." Further. 
"the king IIhould receive rent from the peasant in such a way that he be not 
destroyed. It is to be realised in the ftl shion of the weaver of garlands' and 
oot of Ihe merchant who deals in fuel and firewood." 

We have two sets of officers in Sukro"ili for discharging two kinds of 
functions in connclIioll with vegetables: 

( I) The superintendent of parks and forests studies the growth and 
development of plants in gard,,,s, parks, forests, &c., and is well up in the ka/4 
that relates to these, and 

(7) The superintendent of grains who discovers the good ones by discri­
minating them from the worthless. 

(a) Sukr4cllaryya on Practical Gardmjng. 

The following are the rules about the planting of trces· in garden'! or 
fores ts to be observed by the superi ntendent: 

(I) The good plants are to be placed at a distance 01 :lO <.:u bits from 
one another. 

(.) The middling plants are to be placed at a distance of 15 cubits from 
l one another. 

(3) There should be a space of 10 cubits between two ordinary plants. 
(4) The space should be 5 cubi ts between two youngest plants. 

The foJ1owing rules relate to lhe watering of plants ;' 

(I) In SUIlUlier the trees are to be watered twice in the morn ing and in 
the evening. 

(l) In winter they arc to be watered e\'cry alternate day (or at mid-day), 
(3) in spring they should be watered in the fifth part of the day, in the 

aflel noon. 
(4) In the rainy seaSOll the plants do IIO! require any watering. 

The following rules are to be observed with regard to the nourishment 
of plants: 

(I) Stools of goals, sheep find cows,' water as wcll as meat should be 
' generally D~ed to promote the healthy growth of plants, 

(.) In abnormal cases the following recipe is to be tried I .. If trees have 
their Iruits destroyed, the pOUl·i~g of cold water after being cooked together 

• &ukra II, U5-4G. 
• 8nkH! IV, (I, 86-88.. 
• Sollra IV, Ii, S1S-U 
• Solr.ra IV, lv, III.n. 
• Sura rv,Iv,I06-1(H1. 
• 8Qkn IV,iv, No 

or, Brlbftt &alDhit', LV, 9, 
et. Brlbat Sa'!lhlt.A. LV,tri. 
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with Kulutba (doMchos bif1orus), ma~a (pbaseo\ul radia tus), mudga, (phanalu. 
mungo),' yav. (hordeunl vulgare), and tila (scsamum indicum) would lead 10 
the growth of flowers and fruitl.'" 

(3) A third process consists in the application of water with which fishes 
are washed and cleansed,· 

('d The fOllflh reCipe is givcll below : The. powder of the dungs of goall 

a,nd sheep, the powder of hordeum vulgare, sesam um iodicUffi, beeP as well as 
water sbould be kept together undistul bed for seven nights. The application 
of th is water CQnduces very much to the gro wth of all trees in flowers and 
fruits, 

As for the s ites where particular plan ts arc to be placed the followiug Irc 
the rules: 

(.) Those trees which bear good fl owers should be planted very near 
the village.· 

(2) A fair garden should be laid out to the left of the dwelling-house." 
(3) Those trees which bear thorns, t.g., acacia catechu are known as 

A'/1~YQkQ and should be plamed in fore~ls·. 
(4) Expansive trees, shrubs and creepers arc \0 be carefully planted in 

villages, if domest iC, in forests, if wild.' 

The knowledge of grafting' is certainly one of the qUalilicalions of the 

gardener, as it is known to be one of the sixty-four kal4s. 

(b) Var{jhamihlra on Ecology. 

A few notions of the Hindus regarding the conncx ion between plall t life 

and its en vironment (both botanical and mcteorological) are g iven below fro m 
Bn"hal Saf!I;'I~tJ,' aild a re to be taken (or what they are worth: 

(1) Judging from the growth of the fruits and fl owers of trees and pl ants 
we may determine beforehand what a rt icles can bc had cheap and in abund· 
ance and what c:rops will thrive. 

I Sukra IV, iv, 107.108. cr. 11;"0,0,,;-;,,,", C.C,C;C"C-;LCVC,- "6'. III the chapter 0[1 Empirlc .. 1 
Rocipell from VarAhamihira, rotating to Chemica l 'f cchnolog)', Or. Sen l rOIU~rIt8: " I t will 
be II&6n that tbose elaboratG re<:ip03 al"(l aml,i rk .. ! C(ln trivaneUil tor BU1'I, tyi llg the requilite 
uitrogen compmmd&, I'h""phatcl a nd·t.ae t.e ria, t beee l>emg pot&lItiallyoontiined in t he 
mil;tol"<;llj a [ld info$ioni p.....,cril>ed." ride HaY·6 H i",l" Ch ..... i. lr!l, Vol. II. pp. lllii 110. 

'SDkr. tv, iv, 109. 
o Bllkn IV, iv, 1I0·1t2. Of.lJrilmt ,sIJ /(,hHd LV, 17·18. 
• Snlrra IV, iv, 103, The plante bava \.loon a ll[lmeratod in a previoul aection. 
• 8u\[r.IV, iv, 104. ct. II lso t:i&con's H.M!!,," 
• 8ukralV, iv, lIa-ttl , 
, Sukra IV, 'v, 12S-IU. 
• Sukta. IV, iii, Ul. 
• See Ilb.apt.ar XXIX. I, U. ot .• lao "If mango tree I bould tbrive ,..ell, there wlU 

be pl'Ollperity in the llod ; \I bhalilta ehoold thr! .. "" tba,e ",ill be fau; it peelu (OiUen. 
iJplelou.), tllere w111 he health; it khadl r. aod hwi, thertl will be t.ml~; It .rJIlIla., tbare 
,..Ifl be good raiD. If kapittha ~hoold bear hlOMoml, there ",111 be atorm; It nichlila 
(Barrlogtonla aou.tu,1l1.) .hould oo..r blo • .., ..... there will be drolllht; aQd If ):uUil., 
t.bHe ~II be dIaeUe," 
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(2) The~e "~I be good rain ip those countries where "trees. shrubs aDd 
creepers ,row IUJ:uriantly with ,lossy leaves uninjured by worms, but if the 
leaves should lot otherwise t~rc will be little njn. 

These two principles sum up what in VarAhamihira's time (6th century 
A,U.) constituted tbe results of scientific observalion regarding plants (I) in 
relalion to other plants and (2) in re lation to the atmosphericai condition .. 
The 6r51 bas in modern time!; developed inlo the sc:icnce of ecology. and the 
second inlo Ihal aspect of the science: of forestry Of sylviculture whicb deals 
with the influence of " cgelation on temperalure, humidity and climate. 

The following intcreating {')llracts from Brihnl S(l~hjtlJ would give an 
idea of Varahamihira's economic ecology: 

(I) If the sdla tree should bear fruits and flo wers, karama (white riee) 
will grow in abundance; if the red asoka shou ld bear fruits and flowers, red 
paddy will grow; if the k~irika should bear fruits a.nd flowers, white paddy will 
grow; and if the black asoka should bear fr uit !'> and fl owers, black rice will grow. 

(2) The growth of the nyagrodha (the banyan tree) indicates the 
glowth of bllrl .. y ; the growth of tinduka indicates the "rowth of the sa5tyaka 
!"iee ; and the growth of the aswattha indicates the growth of all crops. 

(J) The growth of madhuka indicates the grewth of wheat, and the 
growth of uptaparl)a inoicates the growth of the barley, etc., etc, etc. l 

It would be better te descri be this Hindu ecology of the early Christian 
era as Astrological Botany, It may be surmised that the forester, superintend. 
ent of parks and the gardener of those d~ys were acquainted with all these 
not ions about the pri nciples of plall! hfe. These look very much like the saying!'> 
of the ee1ebrated KhanA.-the mos t popular agricultural [ore of Hengal. 

Likewise, the gardener of old must have beelJ fa miliar With the follow­
ing views of the scientist of the court of 13hoja Vikram1ditya : 

(I) The sides oj five rs ' and lakes and other water-banks will not be 
pleasant !Iud agreeable, if devoid of shady trees. 

<,) Soft soil is congenial to the growth of all trees. Such a soil should 
be ac:leeted for the gardell, and the sesamum plant should first be grown in it. 

jJ) Trees that grow without branches shall I>c: gl"Own ill rhe Sisira 
season, \nd in the Hemanta shall be grown t rees that grow with branches; 
in tbe winter season shall be grown trees possessing good trunks. 

(c) SURra vs. VQroha. 

We may compare and contrast the horticutural ideas of Sukrleh1ryya 
with what. we may look upon as the practice in the Royal Garden at Ujjayini 
in the 6th eentury. We have the following lines in Brihtll $a",lu"t4: (I) .. 'I\. 

• BIle Iyor" Drihat liu'!'hll4 pp_ 188-1.0. Tbo "oeounb of plalltR tbat by t.belr' iJ'O"th 
or oUiel'''\fH1 indlc.te rille or t",l1 io the e .. pply ot metal., gelDa, UTtlItoolr , .t:o. ~ 
PJ'O'P8rltyor edvtmllty ot oomin el..- of m(!n, ~4., pril10811, mlnwt.&.te, &t .• ehOllld IIJeo 
... aoW. cf. allKI8&II', 8U9l1i Litn-ah,re for the .yinse t>f Xllan/i. 
. • Bri1Io~ ~t.4 LV., 1, S-e. 
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~he dry Kalon' the trees .hall be watered both i'n the morning and evening; 
111 the cotd KaliOD they shall be watered every alternate day (at mid-day?); 
and in the rainy season whenever the ground is found dry," 

The ract that eyen in the rainy season plants require watering indicates 
the great absence of humidity in the soil of Malwa for which Briha, Sa1phit! 
was probably written j and the fact that the Sub. authors advise no watering 
during the rainy aeason points to an opposite !llate of things -copious rainfall, 
oalUral m:listure in the soil, &c" known to them, We hsve also to nOle that 
Varah. mentions only three seasons, whereas in Sukra we have s ix, though with 
regard to watering of plants only four of them are mentIoned. It may be 
inferred from all this that Sukra's rules are the results of observation of a more 
humid than the Varaha flora, This would very well suit Ihe topographical 
conditions of Eastern India,' 

(2) An interval of 20 cubit~' between trees is the best; one of 16 ill 

passable; and one of 12 is injurious, The ltTees that aTe planted very near each 
other get their branches interwoven as well as tlici l- \'Oats, and such trees get 
choked and cannot grvw well. 

But according to SukrAchAryya intervals of '5, 10 alld even 5 afe allowed. 
Here again we may consider the difference to bc due to two characteristic, of 
Boil,-one being more fertlle or humid is more capable of bearing vegetation 
per fool than the other which is drie r and more barren, Sukra's rules therefore 
are adapted to the topographical features of IUlI: uriallt /lora, while Varaha's to 
those of arid vegetation. 

The horli~nori·arbofi·culturaltheor ies advocated by the authors of the 
Sukra cycle are thus "relativ~ " 10, and indicat ive of, the botanical conditions of 
a more humid and productive region than Malwa. This is Eastern Ind ia. 

1be Botanical evidences thus all poiut to the locflle of Sukra nora and 
Sukra authors being somewhere in Eastern India. Comparing the texts of 
Sukranlti and Brihat Sa t!lhitA as regards the watering and planting of trees 
we aaay also presume, unless there be other evidences, that: 

(I) the difference il) treatment is the conscious work of Eastern authors 
or copyists, and 

(:) the authors or copyists of Sukranlti, in quot ing passages from !:trihat 
Sa!philA or from floating literature, adapted them to the local conditions or the 
Eutero kingdom. 

I Jirih4t 8a!phit<1 LV, 9 • 
• Tbis ""ould bo 6vidont rrom a comparison or the !:Ianslrri t Wl<ta also. Lille 106 of lV, 

IT,ol Built" 'a e~tl, the !lamo ... the Gmt balf or tho I'llolra 9 01 LV of ~rihat Sal!'bitl. It · 
i.I 0111,. 'be \tOODlld ball thatd11Jora Iww each otber. It hu to be noted apill that the llll"" 
m Sliitruit.l(t06-tI1) are to belolilid ill 01111 one ot tbo mix taxba Oil wbich Mr. Oppert edited 
hi, book' aAd that Ut ~be klxt III tbe pou_iOD of Dr. R'm D~ ... Ben 01 Berhampllr (Beapl) •. , 
TIte BaatoerII copjllt Or -choh.r III traqafeniDI' tbe p-ace fl'O$ Brihat .!ph't& to 811u... 

·llltl64apt.e4 Ute 1_ to the pogrllphloal conditiolllll 01 ~i.I Oll¥'lIlWullt,.,.. 
l BnMt a.itd LV, U-18, 
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(d) HhtdN PII.vto.pathology. 

The horticulturist , as we have I'!.CCJI, muat know the principles of phyto­
pathology and be competent enough to diagnose the diseases' of plants and 
find out the enem ies o f their proper growth. It is also one of his functions 
to trtat t.he plants with proper medicines and help forward their natura' growth 
and development. We have already notice.d the four recipes o(SukrAcharyya. 
To these we may add the following four from Brihat S0trlhittJ j two of which 
are similar to those we know: 

(I) To cure the tree of these diseases, first scrape off or otherwise 
re~ove the parIs dead from the tree with a knife ; rub over the paris with a 
mixture of vidanga (Erycibe paniculsta" ghce and mire, and pour at the roots 
water miJl:cd with milk! 

(1) "If the fruits are seen lodic out, then heat a mixture of hor se gram, 
Mack gram and mudga, sesamum seeds and barley; after the mixture has 
fully cooled pour it at the roots, Then the Irees will yield increase of 
flowers and fruits." This is exactl'y one of the recipes of Sukra.· It is to be 
noted, however, that this is to be found in only oue of the texts on which Mr. 
Oppert based h is publication of Sukran iti, This text is that in the possession 
of Ur. R;1md;1s Sen or Bengal. 

(3) ., Get two 6dhakas o:.f the excrement of the goat and the ram, an 
"dhaka or sesamum seed, half an adhaka of saldu, an "dha/HI of water, and a 

• A"l.'ording to "arahll "cold wiud" and hot !llll' produc" dise~~"" iI, tl'('e~, Blld tba 
treea tu.n white ;on,j do "!.It pul r".tll '1<'W lcaw's: the hranchos bocomo ,lry, a",1 thojnlco 
OOItOllOIl~." LV, 14.. 

"Tbo el<i , tonco uf l>1i,:htl! lind mi!dl'w~ <If ...... cal~ to;,,) \}wo ollsor'· ... d a nd I'OOQl'd('<I in 
Tery .. ncient times, ~s wilne~~ tho n;hle, whoN' hllU a dQze" refOI'l.'I1C(lS t.o ~lIch 8OQllrg{)ll 
oocur ill tho Old Tcstam,mt a loll('. 'fhe "I,id"mic nature of wheat rUbt was knnwn to 
Aristotlf' "hout 360 B.C" "nd tho O,·(>{·h Rod Ho"'an" know th('sC"I, idemica woll, t h",i r 
philoeophcn h .. ving ~bl'(lwrl sJ>Cclllations D~ 10 c""s"", .,..hil" thc peol' lc hRd ('haracteriHtic 
."perltitions 1"f'g'8rd iog tloem. 1'liny "UN\' that tlics emergo trofU galls. Th~ tow rQcords 
doring tha middle ages am horne out by wha.~ ill known or tamifICg aDd IICI!tiloncO<!l. cr. 
RbIl.~",pellre·6 Kin!!, L .. ",·, Act 111, 81.' . iv." - Encyclol,,,,dia IJ ritaoniCII., 11th Edition, VoI.XXT, 

(PII.thology of Plants). 

The follo .... lng lcttp» to Major Il. n. BIRO fl'<lm lo\le Surgoon·GolIPral Georgi! Sidia, CoI.E. 
teIIt\lIC11 to tho praeUell.1 kllowlcolgtl of India n cultivatora II) Jlbyle·patbolOj:Y oven in moder" 
times: .. Tho .cb;o\'t~m('nt On ",b;(' h I placllperhlp6 most \'l\ l l1o Willi tho di\;O()voryof • 
remedy ru' tbQ rOl1f" b,we., ,,'bkb th,('af<'lIt'd 10 r" ;,, thQ colleo in<lu,try. The remedy 
'I'U. ahlll'16 0110, vi .... e ulli"sting 1100 ('olf" .. UJlder tho .. h.d~' 01 otbor trcCJI ",bieb i,rataet& 
It from the insoet. The nativo prar.tiea in t hllir ""denll led we Oil 1.0 this di~eQvery in 
pr..ctl~1 Zoology." (19th J uly, 1894. !'ortbsbirc N.H.) 

• BribatSI'!lhit, LV, Iii. 
o Ibid LV, 111. Cr. ~ukr .. IV. iv, 107108. 'l'he vel'1lO is thaf!!lQ,aln lootb t.reati_ 

exoopt in Due or two u.oimportaot wo rdB. Wo ml'y belia\'o ratlonlll1y tt .. t tbe Beogtol 
Pandlt ot old interpol .. toed this verlo trom 8rihat 811111hila and ""dO' it. pllrt ot bill JoI1!8. 
oIlIuknniti. 



"',. (I~ palas) of cow.'s fiesh. Form .. mb:ture of thete, keep it untouched for 
se'l¢O cHJS, aad if, at the end 0( the time, spreading creepers, plant. and treel 
be watered with the mizture, flowers and fruits will grow in abundance." 

This. again. is another of Suba's methods.' The languages of the .,~ne in 
S.kra aDd V",.,1I4 differ j but, ezcept for the measurements (Adhaka, &c.) gIVen 
in the laUer, the two are substantially the same. 

(4) Keep the seeds soaked in milk for ,0 days; then rubbing ghee over 
tbe han~ the seed shall be taken up in the hands and passed from hand to 
haud till it is covered with gh~. It shall then be rubbed over several times 
with cowdung and exposed to the smoke,of the flesh of the hog and the deer. 
it shall then be miJ:ed wi th the serum or marrow of the flesh of the fi sh and the 
pig, and when dry it shall be sown in a well-prepared soil and watered with a 
,milr.ture of milk aDd. water. When it grows, it will grow with Rowers, 

The s imilarity between Sukranlti and Brillat Sal!lhit:a in the two recipes 
canuol be IIlterpreted to indicate the priority of Ihe Olle or the other until other 
evidences are avai lable. If the Doctrine of Navagra\la and Navaratna utilised 
in Sukranlti be the work of the same age that is re~po:lsible for the agri-
1I.0ri-horti-arbori-cultural section, S14krD1Iili is certain ly subsequent to 8ri"l11 
5DI7I"itll, and the Sukra authors must bave quoted and paraphrased the fWO 

recipe! from Varalla or drawn UPO'l the floating literature On the .ubject. 

(t) Tht Lulht r Burbank 0/ Hindu ["diD. 

E,ina/ SDF[lnilll is further inte resting \0 us as giving the methods of pro­
ducing some botanical wonders. Thus we read (I) how the tamariod and other 
trees ca'l by proper treatment be made to grow up as creepers, (2) how a plaot 
can be made to grow .up full-fledged, like Minerva born cDp-a-fJit, with branche. 
and fruits, (3) how a plant can grow and bear fruit s in a day; and so on. 

Mr. Chidambram Iyer, translator of Brihal S41phitd, adds to the section on 
Gard~ning interesting notes derived from a work. kuown as Bdllat Stfraflga­
dn4ra. This work describ~s the horticultural processes by which (I) scentless 
nower" may become fragraut, (,) the colton-plaut will yield eotton throughout 
the year bright and red as lire, (3) trees will yield fl owers at unusual 
seasons, (4) fruits will grow without bones, (5) fruits will ever remain unripe, 
(6) (ruits will stick to the tree for a very l.mg time; and so 011. 

The rollowing miracJej in horticulture are guaraoteed by BrilIlII 
SlIran,gadAara. ' 

(I) Jrthe root of the plantain tree be drenched with the blood or serum 
(of Il"ah) of the hog or with the decoctioll of the fruit of the ankoll (allngillm 
be.u.petalum), it will bear pomegranate fruits. 

I IIII'e apt,., it .ollly la tile Bellg&l ",sa. that _e hue thl. reeipe. (ol8Rlr.N. IV, Iy. 
llGollJ). It Ia t.o be ·-aly • .,..iaoo til" tile euter .. oopylat GO:" .olloler iaeorp0rMe4.~ 
,......, lIt -y;""lbAlDilUn wltll bls tIIJ:t at 8wmuIU; til III11er to....t. It, _ haport.aat _ • . 

_Dl of ~Lq, 4Io.1II cloJ~ til. lie, bom,..u,4oMqo~qllOte Ui hlta.bIlt p"".~ 
tIIle idee III bbl " ..... o.~ 

• .,...... B~ f«~ ~ n, pp.""' . .. 
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<.) If the' plantain trce be watered with • liquid . mis.ture consiating of 
the ncsh, &erum, aud blood of mcn and the powdered tooth of elcphantand 
water, the tree will yield mango fruits. 

Mr, Edward Lee Greene ' bears out such ideas of transmutation existing in 
the western world : • 

"In this ~oth century of our era there arc farmers in the world, and not 
unintelligent. who believe that to somcsced of wheal or barley after it hu beell 
aown in the fie ld something may happen by which it comes to sprout and grow 
up into a plant of whll.t theyeall chc'!'s {'IT cheat; a plant known to botanists as 
Bromus stca/jfjus. * * * The 8eemingly indicative facts upon which this 
_transmutation theory appears as if it might have established itsel( in the minds 
of pre-histor ic grain-growers were sevenl, -'" '" '" Theophrastus does not 
formslly and didactically d isc un this question, though he makes a number of 
rdeTences to this changi!)g of one pIal\! into another as something universally 
believed in his day. '" '" '" 11 was the metamorphosis attendmg the develop: 
ment of the individual reptile nud the insect which helped to elevate to the 
d~nity ora quasi.ratiuual bellel the supersti tion of lhe changeability of wheat 

into lolium." 

If the complete transformation d orders and genera be absurd, that of 
species is not 50 and has been verified by expcriments_ With the horticult ural 
mirades guaranteed by Vara.hnmlhira and Brihat Sa.rllngadharll of old we 
are tempted to compare Ihe epoch.mllkll1g new creations in plant.1ife by 
Burbank, Ille Americ.1tl plant.breeder of modern times," whIch have added to 
the wealth of nations and enriched the dietary of the race, and have made 
the world more beautiful." The wonderful ach ieverllents of this great and unique 
genius include among other creation s the following: the improved thorn less 
and spineless edible cactus, fond for man and beast, to be the reclamation 
of the desel \s of the world; the prImus berry, a union of ra<;p--berry and black· 
berry,lhi /irsl rrcorded instaner oflh, creation oj a new speciu ; a tree which 
grows more rapidly thnn ally otller tree ever known in thc temperate zones 
of the world; a dahlia with its disagreeab le odour driven out and in its place the 
odour of the magnolia blossom substituted; a chestllut tree which bears·nuls 
in eighteen months from t ime of seed.planting_ 

, Regardi ng the creatio'l of new species Mr, Harwood in his authoritative 
account of the life and work of Luther Burbank writes: "Should a dweller 
upon some other planet where some other sun kisses its earth into life come 
down through space bearing a fruit as yet untasted by the world-men, it wouJd 
not be more distincti\'e or nlore delicious to the taste, than the fruit which 

.Mr, Burbank picked one summer day from a/ne whi<:h Ite had made/rom 141'11 
ollttr IntS, For the fruit wbich he piCked was unlike any other fruit which 

'h ad grown on the earth before-it was absolutely new, he had accompliahed 

• 1,II01dlllllrQ 0/ Boto. .. kal Bidory (SmltJutonl.11 m.t;tlltIOIl, u. 8. A.. ltOe), pp. 115-1010. 
'Seo New OreaUo .. 1ft PI4"t_!ije by fbT"Wood (M..clQiIIaD .. 00" 1Il0l). 



( 119 ) 

thlr which me,n had .said was irnpMsible, So it lias been said on otbe~ 
oc.casioos.-such and such things cannot be done. Mr. Burbank say. wait; 
let us s~e about it. 

"He loole II wild American plum, aJapanese plum, and an apricot. He bred 
these three together and made a third, the plumesl, different in texture, colour 
and taste from any other fruit. '" '" '" Indeed there are now opened in mallY 
liues of pilot-life, by th is demonstration of the feasibility of creating new 
species,_ possibilities whose scope is limitless." 

It seems well nigh impossible lo.day to venture describing with allY 
precision the cleact chari'lI:!er of the new forms and improvements in plant­
life that testified to the skIll of the practical ngriculturhts and farmers of 
ancient India in breeding and selection. 

(f) Bolan, i" Fjl{e Arts. 

S ukra authors have not supplied us with 11Inch information about these. 
And other branches of Economic Botany"as RAja Bhoja, the author of Yukl!"­
kalpa/aru does. Nor do they refer to the treatment of vegetable motives in art. 

Like the metals and animals of the country, the indigenous plants also 
have left their permanent imprcss upon Hindu art. Thc treatment of vegetables 
in sculpture has been thus remarked upon by Dr. Rajendral,U in },Idn­

Aryans: "The lotus, as may be expected from the cireum~tance of i19 
being the most gorgeQIlS and halldson;e fl ower ill Ind ia, is hy rar the greatest 
favourite, and in Orissa, as elsewhere, occurs everywhere and in various forms­
in bud, in a half-open slate, and in fu]]·b\o\\"n flowers. in some specimens the 
attempt to delineate nature is very lIearly successful, but a conventional form is 
what is generally adopted ............. The attempt of the Orissan artist tu represent 
vegetable forms will be readily acknowledged to have been much more success­
ful than that of Egyptian and Assyrian sculptors. .... .... " The Uriya artists 
depended very largely on the beauty of the ir vegetable forms for Ihe success 
of their works, and introduced them all primary, and not as accessory, oma­
ments in their architecture much more extensively than any other nation of 

antiquity." 

Among the simplest objects of nature pressed into the artis t,' service in 
the Ajanta Paintings of the 5th-7th cent. A. D., Mr. Griffiths' mentions the" large 
pink 10lU~, fulI.bloom, half-bloom, aod in bud, as weJl as the smaller red and 
white; the mango (Mangi/era indica), custard-apple (Anona squamosa), a rouod 
fruit which may be called the bel (Marme los ~gle) or the lime (CItruS medica); 
another that looks like the brin]al (Solanum melongina). 

The following remarks regarding vegetable lire ill Hindu art are taken from 
Vincent Smith's History (Of Fint Art in India and Ceylon; • "The u,e or a 
long undulating Item, t>~nd, garland or roll to break up a long frieze into 5CC­

. tion!! was familiar to Indian sculpto,'s from early dlYs. As 6een on BhaTbut 

'QaoW by Bmltll ill Hill. III FtKe .4rt, p. 280. 
~ lbi4., pp.·aM, IN, 188. 
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coplog. the' dtTice esed i •• lotul Item with jack (ruila attached. • • .. 11Je 
introduction aftbe yine illto lndian bn-rcliefs tHed to be conltld~d •• m it._ 
evidence of copying from Hellenistic models. But that view il Dot kDIIble. 
Sir George Watt believes that tbe plant is indigenous on the Lower Html layan 
ranges, and is even inclined to think that itll cult ivation may have been di.lIueed 
ioto Europe (rom that region. * It * fhe Indian apti tude for .rti.tic repre­
MDtalioll of pilot-lire certainly was nol Icarued rrom the Greeks, who could 
not t~ch the lesson. Sir George Watt points out to me that the pinnate rolialtC 
ntotiva are distinctively Indian." 

Mr. tirlJnwedel l in his Buddhi,t Art in India beaf. the rollowing testi­
mony to the successful treatment of foliage by the HHldu craftsmen: "The 
Indian plant-world, notwithstanding simple alld sometimes even rough modelling, 
is reproduced with aSlOnishing fidelity to nature ... * .. The Hindu sculptor does 
not care for purely geometriul designs, and 50 we find frequently creepers with 
aquatic: bitdlJ, &c., which, on a smaller scale, fill in the spaces, and are rich and 
animated with fine observat ion of nature. '" >II .. Birds flit about among the 
flowers; and the plant Jlself grows from the jaws of a sea-monster. .. ... 
In Ihe maio, it may be sa id thaI these plants, rept'eseuted in simple lines, 
with the native animals that animate them-both of which hi ve received purely 
native modelling-mostly surpass what the celebrated Greek art was able 10 
command: They rest upon a fai thful observation of nature." 

SECTION 6. 

Agr;culillrt. 

(a) Agrkllllura/ Ouupp&m, Population, and Ttnure 

The means of livelihood' enumerated in Sllkranj(i arc: (I) learned profes­
aions_arl of teaChing, etc. (2) sen-,ice, (3) heroism (soldier's an), (.1) agriculture, 
(5) ulary, {6} commerce-shop-keeping, (7) industries and arts, (8) begging. 

Agriculture is one of the four SUbjects dealt with in the science of 1'411& . 
.. In Vana are Ireated (I) imere!lt, (,) agriculture, (3) commerce, and (4) prC&ep. 
vation of cows. The msn who ill well up in Varta need not be anxious for 
eamings." About the occupation of agriculture Sukracharyya's general idea 
is (I) that it ia superior' 10 tbat of the Vaisyas, i.t .. commerce, and menial 
Mt'vice of the Sl1dral5; and {2} thai it is too important to be left to a pro:.:y" 

Even Brahmans' un take to agriculture according to N'l.nu, u ya 
Sukf'acharYYI. 

-Among the 6-4 llal6s we have only one connected with agriculture. vi., 
thai of drawing the plough.- It would thus appeilT thai agriculture was not 

I lIrI£I.ilrb lkUtJ.oo (Bemard. Q.a~it.oll., London, 19ot" lip. Ij.JO. 
• ","r. I, 'U·~'l. Tbe two lJOienoe. V4rttl.DeI IM .. d .. "Ui tortilflt' -.tIt ... 

I-rlNtUtN {a vari" ty 01 Nitllhln.j. 

• SUn. Ill, iH-6f.. 
• SU,. Ill, UJ..N. 
• 80ft DJ, ""'7. 
• SUn. IV, 11.1, .,. 
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ptoblbl, regarded'.I. bill_ -Besides, it may ~ temanl!!d thai the country 
of.Sokr&chf.rYY. "'u not pUrely an Ilrf"icultural o,le, but indultn.i a. weU, 

In agricultllre-as in shop, keeping and other occupations, women are to be 
aslistants of males. 

Agriculture is also onc of the occupations which should be patronised I 
by the state. 

The equitable law or Sukra statesmen exempts lIgriC"uiturists in the 
btrve5t seasons from liability to give evidenc~.· Another law with rellird to 
the peasant class is that, like the artists, ascetics, &c., the cultivators should 
have Iheir disputes decided" according 10 the usages of their guild,'" because 
.. it is impossibk to delect the:n through others' help." The trUlh and evidences 
are to be found out with the help of persons born of (i.0!., connected with) them. 
Sukta legislators have mentioned a third law relating to the peasants. This 
is about j oint'_stock ente'Prise which "applies equally to commerce and agri­
culture.'" The law i<; stated bdow : 

"Those who deal in gold, grains and liquill~ (collectiycly) will have 
earnings according to the amount Cof thcir share, greater, equal or less.". We 
noticed this law in conllcxion with metals in a previous sectio!]. 

It II' to be noted that aU these secular laws apply 10 the Mlechchhu· also, 
though they may {oJl9w "other nlasters " in relig ious beliefs and practices. 

About af{r icultural .tools and implements Sukrarmi is no t a good source of 
information. We have noticed the plough already. AboUI agricultural live­
stock we have the following rule :' 

BrAhma(l1l6 should have 16 CO~'I to tbelr ploughs. 
Xp,triyaa " " " " " " Valsy&ll , 

" " " .... ~ " " • " " " AIItyaju , 
" " 

There arc various kinds of soils with varying degrees of fertility .. d 
access to markel, The Sukra financiers recognise the consequent variation in 
Agricultural Returns and have appurtioned tbe Land Reyenue in an eqUitable 
manner. The following land-laws are what we get about rents, revenuei'; 
tenures, &c., affecting the agricultural popu lation of the country: 

(I) • The· king should receive rent' from tbe peasant in sucb a way that 
he be not destroyed. It is to be realised in the fas hion of the wuyer of the 
prland who, in plucking nowers from plant~, takes care that the stock be lIot 
uhausted, and 1I0t of the charcoal or fuel merchant who destroy, the wood 
a!tosetber. 

'. SWrn.IV, h,IH. 'Su~rA IV, ., '18. 
0hkra IV, 11', 86-87. • Suk~ IV, v,lIt4-11. 
"l!Iu\::ra IV, v, ~107. ' ~l1lF:ra lV, .,8815-8'1 ; IV, v,1,"7'I. 
"Sakr.IV, v, tI4'1, • Sllkra IV, m, SB-It, 

'lkIk:a·rvj II, ns.u. . aee...,SUra I, 4180ti, ..,he .. t.M .. ~. " ·laDd..-ltnt­
_,,~t.ollaall~"~_~'· OI.aplll ..... O' ....... 
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(2) That atriC\lhure' is successful which yields tI proSt twice the 
clpenditure (ineluding Goven.ment demand) dieT duly considering variations 
in actual produce. 

<.3) The king should realifc t (a) one-third from places irrigated by tanh·, 
canals and wells, (b) one-fourth from places irrigated by rains, (e) one-half from 
riparian 90ils, ;:rid (d) one-sill:th from hal ren and rocky soils, 

(4) If people ' cultivate IU' W lands and dig lank" ·canals, wells, &c., for 
their good, the king should trot demand anything of them lill they have 
realised profit twice the expenditure. 

(5) Income orthe State f.om Land or Land Reven ue Is ca lled Pdrlhi'l1u t 

Inc:ome (terrestria l) , This is various aecolding to ti,e sources, t.g,llatural 
waters, art ificial wa ters, villages, cities, &c. 

(6) The king should give to each culti vator the deed of rent l having his 

own mark or seal. 

(7) The apportionment and reaJisationG of land-revenue al e to be managed 
in the following way: 

(5) Having determined the land-reven ue of the vdlage the killg should 
receive it from one rich ma n in advance, or accept a guarantee for the payment 
of that in monthly or periodical instalments; 

(b) Or the king should appoint officers, called gr:l.mapas, by paying one­
sixteenth, one-twelfth, on'e-eigh th of hiS own recei pts. 

(8) If necessary, the k illg should se t apart lands and build houses (or 

peas3ntS. ' 
(9) It is one of the fu nctions of the SUlllalitra' or Finance Minister tu 

study the amounts of land, ill cultivation, aMI out of cultivatioll, to know the 
rcalisers of rent and the amount realised, &c. 

(6) Th~ Crop8. 

In the preceding skd Ch we have given all that call be gleaned fro ll1 
Sfllr,o,,;1i about culti va tioll , irrigation, out-!urn~, Government demand and the 
agricultural class. We shall now proceed to notice the various plants that 
have been mentioned by the Su kra authors in the course of their work liS 
distillguished from the fruit:bear ing 3nd thorny trees enumerated together, as 
well a. their domest ic, industrial or artist ic uses which have been recorded ill 

the treatise. 
Grains arc important like the noble metals, precious s tones,&c., and s hould 

be hoa"ded in the treas ury. It is oue of the duties of the king to s tudy the 
amounts with the ch ief of granaries for four' muhurtas before meals. These 
Ire important belongings of the stale and require a department or an officer all 

• Suln·sIV, Ii , U4·:tII. 
' . fiiuli':ra IV, ii, 217-$0. 
• 8ulrn IV, li, US-H. 
• San. II, 86S-70. 

• Sltkra I. IAl-fS. 

• Sukra I, 42!-424. 
• 8ukra IV, Ii., 2.7. 
, Sulrra IV, ii, 248-53. 

• Su.krs II. 201-10. 
t Muhuna=48 miDutM. 



( ISS ) 

to themselv~. He is ulled dlt4n,o(,dhtpa.l His function is to know' of the 
species, measurement" values, essential charactc:riatic!I of the grai ns, as well 
liS the methods of consuming, collecting and c1elln !'>ing the :ll. It is to be noted 
that winnowing of grains is II iaJ4 or an art, and Iho!<c: who practise it !<Ioould 
he maintained by the stale, ' 

The following are the rules· for the collect ion and accumulation of grains 
and provisions: 

(,) T hey shlJuld be !:mfficient to meet the wanls of three years, or more. 

(z) Only those grains are to be s tored up which are well-developed, 
bright, best of the spedes, dry, new, or h;wc goorl colour, smell and taste, the 
fa mous OIlCS, durable and dear. 

(3) Those grains which have been attacked by POiSOI)', fi re or MOWI> 

(hima) or eaten by worms and i ns~cts or thos~ that hav~ b~~11 suck~d hol1vw 
should be us~d for imm~d iate con!;llmption lilld not laid by for future us~. 

(4) Every year th~re should b~ new in s talments to replace those that 
hav~ been consumed. 

It is evident that the superintendent of the granary is to have such 
qualifications as will ~nabl~ hi m to help the king in discriminating th~ good ones 
from the worthless. Like the super illtendenls of metals and gems who are 10 be 
well up in Econom ic Mineralogy, the officen of the granaries are to be proficient 
in those branches of Econom ic Botany which deal with the food.grains, cereals, 
domestic crops, &c, especially with regard to th~ir life-history, disealle~, 

enemies, &e. 

It is to be llnd~ rstood that the graill!l are stored up not only for ordinary 
uses in th~ royal household, but also fo r the commissariat in times of war. 
"The king should have forts' well-provided with war materials, as well as 
grains, &c." We have already noticed the importance SukrAchAryya attaches to 
grains in warfare f ,. From the man(%uvre of Asana or besieging, the king 
should destroy carefully Ih os~ people who help th~ en~my by carrying wood, 
waler and provisions; and subjugate the en~l\ly through protracted proceases 
by which provisions al e cut short, food and fuel are dimin ished and the suhjects 
are oppressed." We read also: "The powerful should co~rc~ ' the enemy by 
stopping the supplies of water, provisions, fodder, grass, &e., in an utlfavourahle 
region and then extirpate it ." 

lksides these references to grains ill conn~xion with the state Ireasury, 
royal bousehold, and mil itary oper.1tions, there a re ot hers wh ich rela te to 
economic interests of people. Thus we have the ruling about joint stoell: 
eDt~rprise· in grains, 15 ill metals, &c, Again, like the man who counterfeits 
coim, the man who destroy. grains is said to commit an oHence that is called 

1 Sntra n , Ui. 
• "lin. 11. ' 18-1(. 
• Bukn 11, tOM. 
,8Qtra IV, il, 18 .. 1. •. . 

• 8l1kr. IV, vi, 21-14. 
'Mr. ·IV, vii, 670·71 . 
' I!IDk~ IV, vII, 7i0-4L 
• SDk,. IV, T, '.14 ... 18, 
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Rlj"j,.ytl OT c:.~'blc by tbe.tate a8 .gainst \t.elf,ew:n wilhoul ally p'.aintift. 
Thill is one of tm, n cases' eoumerated by SukrtcbAr1ya as coming under 

I . The Ctftal6. 

(0) Vrihi, 

Vrthi (ory .. 6atil'4)' is used in rubbing the oyster.pearl !Waked in hot 
saline water during a whole night in order to test if it is genuine or ODC of the 
.rtificial commodities, ,.g., thost manufactured by the people of Ceylon. Rice' 
is OOt of the ingredients used in determining the guilt of an otTender by DifJy(l 
I4dhanfJ, or divine test, The man has tochew without allxiety or fear one kar,IJ 
amount of rice. The rice ·ordeal would declare a n,an guilty who in chewing the 
rice experiences difficulties, througb palpitation of hear t or want of saliv3.lion, 
Thifi ordeal is to be applied in a casc involving theft of Rs. I ~S,· There is a law 
allJO that the king should not receive milk of cows, &c., for his kith and kin, 
nor paddy' and clothes from buyers for his own enjoyment. 

(6) Godhuma, 

Wheat (Trilicultf vII/ran) has been mentioned ouly once. The iron·sheet 
of ..... hich the kavaclra nr armour has to be made should have the thickness of a 
grain of wheal.' ., This cereal' ;s essentially II crop of the warmer and 

drier parts of the temperate zone; but its limits of growth are wide, its varieties 
being adapted to nearly all climates. In India it is always grown in the cold 
weather, most elttensively in the north and hard ly at. all in the lIouth," 

Tn Prof. Gnba'B Benl:ali trans lation of Oreek Fragmenh of Mejtu:then ... we read of 
Mtrabo quoting from BratosthenM to onumerate ~ome of the ooroalll and pul"os of India 
.,wn In the raloy leuon and win\.Pr. and ...,,,,uk that wheat. barley and other clOflB a~ 
uoltaOl'n to the OI'OOQ (Stn.ho, XV. i, n.) 

)Ir, Scholl' th inks (p. 7$) that whoat wa~ introdtJced iuto I"di", (rom Egypt.. Il<It 
accordiog to Mr. Jayaftwal. tho .,vidence of language i& against this view, 1t ""me from 
Peraia. Or from Mesopotamia (one at itll wild homes) through PerRia. Jt~ narne ill India 
(Godhw"'"l j" identical wi~b that in Per,ja (Om.d um), Wheat dOO/O not 118"01'6 io Binda 
eeremooll.18. whore bar! .. y noor a nd gr-ainA are omployed. The forlller ia certainly • late 
Introdnction. 

Yr. Scholl' . ... iow .u started by Oaudollo in bis" Origla "t Cnltlnted PI.ots. ·' Tbe 
lJOCtion 00 n.bit..t and Hill!. .. ry of ..,heil~ in W.tt'll Oictlo ...... u of Ii:colJOmic P,oduch. Vol, VI, 
Pan IV (p. 9()..9t) • • lImma l'f~CII Ca.ndolle'a ..... marks, The Editor. remarks al:'!l alvo vory 
valbalo!e, .. The~ is thus very oe .. , ly ... atrong pre!umpti'l'e e"t"idellOO III lilvonr of fadi .. 
being the ho ... e of some ot the formli o( .. hoat" Cilll be shown lor aD,. other p .. rt or the 
.lobe . ••• Ind11\ p088M~e!I porhap8 as eomprehelUli'l'e .. serilM ot tlme·boDolirod 
tOI"lnll of .. h ... t ... eu be IIhown tor any other couotry. Most 01 these b ..... e beeD crowa 
IN ODlIlltl_ agee Oil "t"ery nearly the "'IDO 6eld .... t.he,..1:'!1 to be fonnd at tlte p~ .,," 

'8nlrraIV. '1'. Itli-leG. • 8u.llra IV. ,'. f76-71, f.8B . 
• Snk .... IV.II. n&.tt8, • S ... 'aIV . .... m . ..ao, 

• Soir.ra IV, II. S»'M. The r-e&dor i. MqUeflted to reM. tho tNHI.U ... or tae.e u_ 
.. tchflll he~ OQ"fI. In 01 Vot, Xlllni the 8 .. e~ Booh 01 the Bi,..J .. 8tf'iea . 

• 8Clk~ IV, ril, m-a3. 
, ltuliq hplre In t.b.e Imperial a-t;teer of llUUa. V. m p, •• 
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(c) Y.f1Q. 
YnD or barley (Herdtum UII{gIl") is the third .:ereal mentioned in 

Sun."U;. It constitutes one of the best articles 1 of hones' food. It is .1" 
one ol'the substances which arc to be cooked with water for application to 
trees whose (ruits wither up through disease," The powder or yava should be 
kept together with other grains and beef as well as water for seven nighls, 
The application of this water also conduces to the growth of trees in flowers 
and fruits, " 

(d) PUISIS. 

The pulses have been mentioned by the Sukra authors in connc.lion with 
the food of horses. Thus we read thai barley and char,aRa" (gram or Cit" 
sritt'" .. m) constitute the best food for horses; P1fa,a (black gram or Pha~olus 
radialus) and maku,thlJ (Phaslo/us aco"tijo/ius or k1dney beall) constitute 
second clus food; and mas14ra (lentil or Lms esc14IU/(a) and mutiga (green 
gram or Phoseo/us mungo) <Ire inferior Sluff, 

Besides these fi ve pulses, we have hflYlm<ln(ha' (peas or Pis"m soth:"m) 
in the following line.: "The horse should be given horima"thos, maffls and 
makufIJhas, both dry and wet, as well as cooked meat." 

The seventh pulse mentioned in Sukranil i is kululliae (horse gram or 
Dulichos biflarus), Like barley, it is one of the substances used ill the prepara­
lio Ll of Ihe manure that operates against the tendency of trc:es to have their 
fruits withered up, and promotes the growth of healthy flowers and fruih , The 
other .pulses which may also be thus used are Phasealus rat/filtus and Phaslolus 
mu"go, 

(I) No Sak'u. 
Saktu has been mentioned also as a food for horses.' "The horse shOUld, 

after work, be fed upon sugar and Saktu milled with water," Also," the 
horse should be made to take milk, ghee, water and saktu," This Saktu is 
powdered preparation pf Cicer oridin"m and other guises or hordeum 
vulgare, &c. 

One olher pulse has been referred to. That is "i~papa (DolicJ,os labld). 
The two nostrils of an image are to be beautiful like the "ill/apa ' legume. 

(j) Oil-suds. 
White mustard seeds· have beell mentioned as representing one of th\ 

many shapes of (cather-rings whic:h are auspicious marks of hones. 
One of the 64 ka/Iis is the extraction of oil from seeds. 'o We are not told 

which l eeds. The use of oil for the body is referred to in the (alloWing: " 1he 
nl'an who appears before the king hi the act of rubbing oil II commits Ih(oJfeoce 
called ,UII/II, 

• 
, SUbIIV, Tiit 286. 
• 811Ua IV, h', 1(17-108. 

' -SUn IV, h', U"U'. 
. -ieUn IV, ril, 28J.83. 

," ,8II_n- IV, 1'11, S'7S-7:'. 
1\ ..-.,. IV, 1', 166-tGti. 

• Snkt. IV, ;1', 107. 

, Silk ... IV, vii, '70-71, ~82, 
• "'ukra IV, 1.,Uf. 
, !jnk. IV, ,.iI, 161-1111 • 
.. Bun-IV, Ul" 181. 
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Til.' (Sesllntum j"dieu".) is., like the cereal .,.8"8 and the pulses, phascolllS 
~adi.tus, and phueolus mungo, and dolichos biflorus, an ingredient to be 
Ul ed for tbe preparalion that conduces to the growth of treel in flowers 
and fruits. 1t may be used iii two ways either (I) by being cooked or (.) by 
being powdered and mixed with beef, cold water, &c., and kept uudisturbed for 
seven days and nights. The fl ower of the plant is very s traight; and the nose: 
of images· is to be like it, if stra ight, or like the bill of birds, if curved. 

The following interesting note: is taken from Birdwood's Handbook 10 the 
["dian" Co"rt at the Paris Universal Exhibition of 1818: "The phrase: Open 

Sestlm, is from the Indian oil seed, iii, or stlamU /11 indicum, the cult ivation of 
which was carried in the earlies t ages into Meso potamia and Egypt, where it 
became known under the name of Semselt; and' open Sesame!' is ~quivalent to 
• Bring in the candles,' 'Light the gas' j bring light , which opens everything, which 
neither wheat nor barley could give Cassim, but only the oil seed Sesamum." 

Mus tard (Bmssica camjJt$lrjs) has been refer red to as the specimen of 
very small ~ub$tances, "To tht! g{)J)d mall even a very ill~ignificant benefi t 
rendered appears very high, wh il e the wicked man considers a service even less 
in amoun t than a mustard seed to be huge,"· 

It . Olher Planls. 
(a) Sugarc",us. 

Sugarcanes ' (Sacc/lanm, o.fficinarum) are: the plants which give rise to 
one of the silty-four kalds, The foll owing is taken from BirdwooG.'s Paris 
£KhihjUo"~ (1878): "Sugar was introduced mto Europe by the Saracens and 
through the Crusades. * * * All the European names for S ugar lire derived 
from Sanskrit S harkara, through the Ar abic Shakor, the Hindu name of 
sugar. '" '" '" Undoubtedl y sugar was made: from timc immemorial in 
India. '" '" Nearchus quoted by Strabo (XV. I, ~o) says thaI in India' reeds 
yield hOlley, although there: a re no bees.' 

(b) B omboos, 
Bamboos' (Dendrocalamus strict us) also give rise to a RaId- the prepa­

ration of vessels with leaves and straws of the plant. Bamboos are known 
to be one of the sources of pearls,' It is also stated that the ki ug should 
win over the for8t tribes to his s ide, and be like ban, boos· surrounded by 
shisten of thick thorny trees. 

(c) Tufa or Collon. 
Cotton (Gossypium ht rboctum) has been referred 10 twice to serve the 

purpose of analogies for light insignificant substallces, II The untrained, 
inefficient and raw recruits are like bales or coUoo, ' 0 The wise should a ppoilit 
them to other tasks besides warfare." Again, " ;The king cannot be r-ectrained 
by the councillors, for they are h ili servants, just as Ihe e1eph'ant cannot be 
bound by thousands of bales of eollon." I ' 

• Sura ''', h, 1000-ltB, UO-Itt. • P, 24. 
, Butra IV, lv, 2211. • Sutra Ill, 0111·10. 

, See pp. 8l.as, for !.be !nl;er8lltiea hlator,. of align ill botb Baat and W.,.t.. 
• Sakra IV, iii, 14.6. • Sutra tV, vii, 482-8i. 
• SQ"1V,'U, liO, .. SilO-tV, Tit, W-a'I, 
• Iakra IV, B.U1·18, " IhklA IV ........... 
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Mr. ScboW in his newly published , ~ition of the Pm)ll4!l (Pp. jl-16) 
adds the rollowing note: 

".narkH;/Urp'n: Hebrew, carpal!; 01'0010, lrarpl.llOll: LatID, carbMue-the_d­
fthl1ls of OOMypitlm be rbaceum. and G, IIrboreum (order, MaiTMefll) native In India. aDd 
__ j"k1 nloth by the m,tl l'M of that country belore the dawn of blawry. 'I'lIe'iWU 
oollcernlll& it. have been admirably sta.te<i by Mr. R. B. Handy hi Tlie (J'oUon Plant, II 
report of the U.8. [)eparl.!nent of Agrioulture, issued III 1896. Cotton thread &n4oloth 
&ftI repeatedly mentiODoo in' tho h.w. of Mauu, 800 B.O. Prole.aor A. B. Sayee in hi. 
Hibbert Leotlll'M .boWl! lr\"Ound for the beliet that It WM exported by _ to the hNd of 
the Peraiao Gulf in the Ub Millennium B.O.; .Old it found itll way very oarly to Egypt. 
Uerodotua deeoriboli It as a wool. better than that of qh~p, tbe h'ult of tl'8ellII'J'Owing 
wild in India. 

"The .... nof.etnre of cot ton cloth wall at ita best in Ind'. until Tory recent tlm8ll, 
and the f1ne Indian muelln. _1'8 in great demand Ilnd cOlllmllodCod hirb prieeti, both In 
the Romn Emp!N'Iand;o Medlll;!va! l'Cnrepe.. Tho Indulltry wq ono of tbe mlin ' leta .. 
10 the wer.ltb of aneieclt India, and t he traearer of that indus try to Enrilmd and the United 
State., "nd the ch8llpBniog of the pl'O(lC9JJ by moebanical ginning, s pinning .nd W6I.ViIlC, 
ia porhllps the greatest .lnglo faetor In tho &cOnom.e his tory of onr 0"'11 time." 

In Pr.)f. Rajanikallta Guha's Bengali translaliOIl of the original Greek 
Fragmt n/s of Megasthen~s we read of Eratosthenes referrilJg to wool yielded by 
a kind or tree. Prof. Guha also mentions Herodotus as having noted this 
fact, and remarks that this undoubtedly points to karpasa or colton plant, 

Prof. Mookerji quotes from the eighth volume of Nihon-ka-kiand 199th 
Chapter or Ruijukakushi, tlVO J apanese State record!!, to prov~ that about 
799'-800 A.D., "Cotton was introduced into Japa'l through the Indians who 
were unrortunately carried over to that country by the black eurrent:' lndian 
l$ltipping, p. ']4. 

(d) Arko. 
Besides cation, another fibre-plant has been noticed. This is arka 

(Ca/otropis Cigan/l a), bUl its use in Sukranili IS for a quite diHerent purpose. 
I'he Calotropis gigan tea, the Euphorbia neriifolia , Allium sal\llm, Indigo­

(era dnctoria, and PIOUS longifolia have been mentioned as plants useful in the 
manufacture of gunpowder, • as supplying both charcoal and juice. We have 
already described the recipes in the section 011 minerals. 

(I) Indigo. 
The antiquity of Indian Indigo can be inferred from the following lines in 

the His/ory 0/ Indian SltiPPing (p. 9 1): "Further, according to Wilkin90n, the 
presence of indigo, tamarind wood, &c., has been detected in the tombs of Egypt, 

and Lassel has also poilJted out that the Egyptians dyed cloth with indigo." 
(j) Stle/. 

Among nareotic plants we have betel (PipIT !Hili ) and g4lfj4 (Oannabis 
salitoa). T~ preparation and preservation of betels constitute one of the 
sixty-four kalets." Men skilled in the preparation of betels t have ~n me~ 
cioned among the artists and artisans who shourd be encouraged by the .~jng. 

, ~t ... IV. vJJ, .eo--u.:.. 
• eo." ... lV, til, 118. 
• Sl\tn II, 'lD-l1. 
• .Bee llirdwood'. Pal'il Un/"enDI &cMbfUo",~. 28, 



One ,of the e"uJl.s or offencea 'against social etiquette' il,1CnowQ to be t~ 
act of taking or chewing betel,l before being presented with it by others. 

!3~eI4Ieaf ba.s ever been an important item in the socio--ceonomic life of 
South India. We have seen the trade in betel mentioned by P~"phu. An 
in.cription· bearing on mediteval Chola life (800--1100) records I .. The great ' 
meD elected for the supervision of the tanka shall be entitled to levy a fine of 
one Kalanju of gold in favour of the tank-fund, from tlw!le betel_leaf seller!! 
in tbis village, who !leU betel-leaf elsewhere but at the temple of Pidario" 

fg) Cdnja. 

The g4P1J"4 house has been mentioned as a generic term (or taverns and 
resorts of people who take to spirituous liquors, intoxicants, narcotic drugs, 
&c. .. The king should build the gaPlja house' outside the village and there 
Jceep tbe drunkards, and should never allow drinking of liquor in his kingdom 
in the day time." 

No intoxicant plant ha~ h~l'n referred 10 ill the Su1:ra"lIi as such, but 
we have noticed in a previous section that Cocos nucifetll, Phcenix sylvestris, 
&e .. are such liquor-yielding plants. Tobacco (Nicotiana tabacum), Poppy 
(Papaper somniferum), &c., have nOI been mentioned. 

(h) Lolus. 

Lotus or Ntlumbium speciosum is the plant whose flower s are the favourite 
resorts of blees. "The bee that has the p CHver of cutting holes and call fly with 
wings, .get!5, however, caught wi thin a lotus, t because of its desire for smell." 
Lotuses,' when newly blos~omed, are favourites or the moon also. Lotus i8 one 
of the things in the hands of Vi'!lu. "The saflfPika form of Vi~l)u's image 
is to have hands indicating blessings and courage, and possessing conch and 
lotus.'" The lotus i~ sacred also to the gods, Sun and Gal)csa. 

" (r) Citron. 
MMulunguka or citron (Ci/rIiS nudico) is the plant which, like iotus, is 

sacred to the gods,' A (fuir of this plant is to be placed in one of the four 
bands of Lak?mi.· 

(j) Roti (Abrus precatorius), 

Kfumtft and raH are seeds important in measurement of metals, precious 
.&tone5, &c. The standards of weights and measurements Will be treated of at 
length in a subsequent chapter. 

• 811kr"ll IV, v, 168--164. 
• Aiyang.r' ... hlde"t I .. di ... p. 161-
, Sllk~ IV, iv. so.-QO, 
'lJQkra I, 21l~2U. 
• 8ukrt. I, aU-3u. 
' Snkra IV, lv, 298, 901-BO!, 276--118, U8.119, 
• Sakrt.IV, lv, 215 ·118. 
·SUk .. IV,h·,aGO . 

. 'SaknIV,11, 1I0 .. 1U. 
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S.cnOH 1. 

Bo/IU'), as Scit"". 

Elementary notions of Theoretical Botany are to be met with here and 
there. Thus we are taught that" infeliorily and superiority' depend sorne. 
times on the qualities of the seed, sometimes on the character of the odd. 
But excellence: is due to both." This is all that we have of abstract Ecology, 

According to size and shape we have the following classes of plant!>, 
besides trees: 

(I) Lat4h," which do not flourish without res ting grounds. 
(2) Sta",6inyah' or bushes, 
(3) Gul",inyah.4 

The trees are (I) thornyaod (1) fruit.bearing;' or( l) wHdaud (2) domestic. 
This is the sole Dendrology of the Sukra authors. 

All the seven parts of a plant are known and have becn mentioned in the 
right scientific order, t, g_, root, stem, branches, leaves, nowers, frU its and seeds. 
Thus" the king is the root of the s tate, the councillors are lhe stems or trunks, 
the commanders are the branches. The troops are the leaves and flowers i 
the subjects are fruits, and the lands are seeds." Of course the fanciful 
analogy between the vegetable organism and the POliliul organism is to be 
taken for what it is worth. It has its parallel in the fictitious analogies 
drawn between the body politic and other organism<; by medileval political 
thinkers of Europe. 

The importance of tlte root in the life_scheme of the plant is thus indi­
cated: .. jus t as the brar.ches of a tree wither up when its roots' decay, so also 
without the king, the commanders, &c., grow powerless immediately or in 
course of some time." 

Sukra statesmen know of only one form of political organism_the 
monarchical. And therefore the loss or absence of the king means a decay, 
if not complete revol ution, of the kingdom. 

The root has occupied an important place in the history of Botany in 

the west a lso. 

"Throughout the whole period of Greek antiquity 1 there was a class of 
men who followed all a regular business the gathering, preparing and selling 
of tOOlS and herbs that were of repute in medicine. * ...... It was the example 
of the rhiZ:otomists, in their boolts of plant-dcscriplion extant in the timea 01 
Aristotle and Theophra,tus, that impelled Theophrastu5 and pthers artcr him 
to Cive the form. texture, colour, odour, navour, as well as the active propertiea, 
when these were known, of tbe roots or underground part of almost every 

·~IV,ly,7"7~. 

.... kha I, 111. 
'S,It"" 1V.ly, 121. 
• 8u"" IV, ,y. ItII 

• 8ull"" IV, iv, 9l·98. 
• 8ltb. V, t4-~ . 
, 8ukra V, D-L 

• Greaae'tlwltd_rJu 01 Botallk41 Ib!onl. PP. C8-1L 
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plant. >I< 4< From Dioscorides and Pliny down through the middle ages ,and 
out to near the end of the scventeenth century authofs in general described 
and figured the roots of every weed and grass and bush alld tfee, '" >I< '" It was 
Valerius Cordus, the greatest if not the only botanical genius of the first half 
of the 16th century, who first gave expres~ion to the opinion, that, {rom the 
morphologic and phYlagraphil;: point of vic"", the importance of the root hlld 
always been over-estimated. He set the example for n reform of descriptive 
botany in this particular; bUl, as usual with men of genius, he was a century 
in advance of the ideas o f the multitude." 

SECTION 8. 

A Prt/imilJtJry SUI'WY of Hindu Botany, 

I, Lints 0/ inquiry. 

The data of ancient Indian Botany from the Nitisa'ltra of Sukracharyya 
have supplied us with information rcgludillg the knowledge of the HlOdus in 
several branches of Economic, Utilitarian or Applied Botany, t.g.,SylvicultUle, 
Horticulture and Agriculture. The authors of the Sukra cycle have mentioned 
also the botanical K a/(Is or vegetable arts and in dustries auxiliary to Ayurveda, 
the ~cience of Medicine, but have not otherwise devoted much attention to 
the Medical branch uf Economic BOlany. \Ve have noted likewise that fo r 
Theoretical Botany or Botany as an abstract sc ience, Sukraniti furnishes very 
few materials and has thrown out only vague hints here and there. This is 
inevitable, since the subject of plant!'; and plant-Me touchell the province of 
Nitishtras solely from the utilitar ian stand-point. 

If we take" the most extended usc of the term, all inform~tion about the 
plant-world or any part of it is Botany.· According to thi" view, all trearises 
upon agriculture, h<?rlicuhure, floriculture, forestry, pharmacy, in so far as they 
deal with plants "nd their products, are botanicaL" All earlier his torians· 
or Botany in Europe have proceeded to their work all the theory" that for Ihe 
earliest intimations of anything looking in the dIrection of the sc:ie nee of botany 
we mllst have recourse to those oldest pieces of literature in which plants are 
more or less freely mentioned. Adanson, for example, does not begin botanical 
history without naming Orpheus, Musa, Solomon, Hesiod, Homer, Melrodoru8, 
and Hippocrates, who as poets or physicians wrote of plants. Sprengel has 
among his initial chapters one bearing the title' flora Biblica,' another' fl ora 
Homerica,' another' fiora H ippocratica.''' 

The historian of Hindu Botany may, therefore, safely look upon Vedic 
Literature, Charjlka Samhita, the A~tadhyay i of Pa ~l ini. the Ramayanam, the 
Mahabhilratlm, the Jatakas, the Puranas, the Tantras, the scientific works or 
the sc:hools of grammar, astronomy, mediC:ine, and lexic:on, the poetic:al works 
of. Bhau, KlIidasa aLld others, the Nitisastras, and other lreatis~ or ~Sanskrit 

I z.grnlllWlrk. 0/ Botlln'OLII Hi.dory, P~. l. '.B, 8d"".rd J.,ee ONene (Pllbllehed by the 
SmltMonlan IMtitllUoll, U. S. A. loot) Pref~~. 7. 

t lbt4. Ch.pter I. p. to. 
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literature as important landmarKs in the history of knowledge regarding 
pl.ob, a.nd give to some of his chaptcrs such titles as 'flora Vedic,' 'fiora 
Charakensis I 'flora Malwica,' 'flora Suk.rensi!l,' and soon 

Botany. as Q scle"ce, howev!.':r, must rigidly demarcate itself from such 
. utilitarian or poetic treatment of plants, but occupy itself with the I' c:ontemplll­
lionl of plant as related to 'plant and with the whole vegetable kingdom IS 
viewed pltilosopltic(lfly;n its relation to the nlinenl on the one hand, and to the 
animal on the other." Such purely botanical studies i.l!, abstract r esearches 
regarding plants ~ plonls rath~'r tllan as things useful or deleterious to man ~nd 
beast, are pre-eminently modern . This would be evident fr om the following 
extracts from the articles bearing 011 the hi ~ tory and evolution of the scienc" in 
EnGyclDpaedia Brit(1nnlea:" 

• "Little, however, was done in the science of Botany, properly 90 called, 
unl!1 the 16th century of the Christian era, when the revival of learning 
dispelled the r!arkness which har! long hung over Europe. '" "'. The descrip. 
tions in these early speculations w~rc cncumbered with much medicinal 
detail, including speculat ions as to the virtue~ of plants. Plants which were 
strikitlgly alike were placed together, but tllere was al first little attempt at 
systematic classification. '" '" '" The foulldar ion of botanic gardens during the 
16th and 17th centuries did mueh in lite way of advancing botany. They were 
at fir~t appropriated to the cultivation of medicinal plaills. This was spc-:cial1y 
the case at the Universities where medical schools existed. * * * Robert 
Brown (1773 -1858) wu the firs t Bdti~h botanist 10 support and advocate the 
natural system of classification. * .. * The ·study of plant anatomy was begun 
in the middle of the 11th century as a direct result of Ihe construction of 
microscopes. '" * '" The subject was practically dormant for nearly a century 
amI a half; it was revived by several German workers * • * at the beginning 
oftbe 19th century. '" '" • Thc pioneer of modern plant :lnatomy was Hugo 
von Mohl (1840) .• * .. . In its systematised form, as a branch of botanical study, 
Phytopathology is of recent date; and, as now undl':rstood, the subject first 
received special attention about 1850, when the naturc of parasitism began 
to be intelligible." 

"One of the earliest workers at Plant Physiology· was Hales (1121) ......... 
The birth of Modern Chemistry in the work o( Priestley and LaVOisier, at the 
c:loK of the 18th century, made pouible the scientific study of Plant-l1utrition 
••• The department of geographical Botany made rapid advance by mean, 
of various scientific expeditions which have been sent to alI quarters of the 
globe, as w:ll as by individual effort since the time of Humboldt." 

Tile above extracts regarding Systematic, Physiological, Geographical 

.-
I i'hU. ~~Iaf1fJ. I!I. 7 . 
.. Ut.h "I~loll Vol. 4. p. :199 . 
• Vo1. XXI, PP. 74.8-6, 7S' • 
• VoI.I·V, p. toS. 
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aDd AoalomicaJ branches o( Botany,l cODliideredasall"ab.tnct lCicnce, abo_ 
the esseIitially modern character of this divisioD of human learning. BO~Dy. 
A5 we bave it to.day, il in reality only as old IS the second decade of the 'ut 
century, lu comparing botanical ideas of the Hinaus wi th those of the western 
peoples we cannot, therefore, too urefully remember the fact tbal these are 
embodied in Sanskrit treatises which arc mostly l;I:veral centuries older thad 
even the crude beginnings of European scientific thought due to the Renaissance 
of the 16th ccntury. 

Whatever be the value of Hindu botanical theories, they arc well worth 
the attention of the his torian of botanical science for Ii proper estimate of the 
mile-stones in the culture-h istory of mank ind. The data of botany as SCUtt" 

from Hindu li terature would thus supply somc of the missiug links in the 
concatenation of diverse facts and idcas that go to make up the complex "",eb 
or human civilisation. 

We have noticed above that in Europe bOlallY began and grew as the 
handmaId of, and in subord ination to, the sc ience of mediC"ine. The s lory 
ill repeated in India also. The botanical literature of the Hindus is mainly . 
pharm::copical, and t'!<~entiQlly utilitarian or economic, at tim es poetical, 
scarcely scientific. And yet it is possible to glean from the vast mass of litera­
ture on industrial or applied bouny and horticultoral recipes the really sci!!ntifie 
conceptions of the !-linnus regarding ( I) Vegetative organography, (~) Antho­
logy, (3l Fruit and seed, (4) Anatomy, (5) Phytography, (6) Taxonomy, (j) 
Nomenclature, (8) Ecology, and (9) DendrOlogy. 

Thus, according to Greene, "there are certain rudiments of a 'cV-nct of 
bolany ill those: ancient pieces of Iiierature, the real substance of which those 
authors of botanical commentary on the Bible, on Homer, on Virgil , and the 
classics generally, have completely overlooked, Let me repeat it that in several 
pieces of very old li terature there are legible traces of a science of botany.'" 
For, consciously or .unconsciously, scientific botany must bc as old as human 
history, and as extensive as the races of men. The records of ant iquity' 
as well as of the most uutaught people of modern times afford abun.danl proof 
of tbe existence of organology of plauts, systematic botany &c. 

By laborious researchcs in to the botanical literature of autiquity. Mr. < 

Greene has traced the evolution of Scientific Botany through the usages· and 
rites of the rhieclomj or rool-gatherers to the Hisloria Pla"tarum of Theo­
phrastu!! (B. C, J1o.~86) whom he holds up as the" maker of the first landmark 
in the history 01 Botany," and" the discoverer aud first promulgator of the 
clements of universal botany." 

'8ec alllo the Kn,liab l:>ditioD 01 lii.tQrll 0/ Bota"lI jl630-1800) b.r Prof. ~IM or 
Wanbata (Clarendon Pre." D.dord ISgo). Bout I. Hi&t.or.r of Morpbolog.r aDd Ol ... ilea-
1.100., pp. 11-111; Book II . History of VogetabJ_ An~t.om.r PP. SIIl-1SI; aad Book U~ tn.tory 
of ·Vegmblll ph.r_iot0lD'. pp.859-lII. Oroeoe·. umdmar .... (Part I) i. a ,t~,. .., (lIIrt..,.j. 
eflOIIU ill tho D11l'eloplDeDt of tile 8eiooce 01 Botan.v priOl" to 11M. . 

, [,o"dllllltn, Pl'. '10-11 • 
• See o_e', LAlldlllGtk., PI'. 11 .... tor .~ldeDeea.· 
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It ml.y be pMsiblt, by following the self-same method in the fnvetl,tigation' 
of the botanic,1 dpcuments of Inciian literature, to bring aui the contribution. 
or tbe ancient l\jndus to the universal sc:ientific: botany of to-day. And 
probably Greene's remark' aboul Theophraslus may have to be applied with 
eq'ual Cogency to ehataka and other founders of the schools of medicine in the 
Pre-Buddhistic and Buddhistic ages of Ind ian his tory (6th cent. B. C.):-

"To me it setrns not improbable that historians of the (uturc, learning 
to know this great founder's mind better than is yet known, may agree in 
some j~dgment not unlike this; that a ll that has been added to Ihe under-­
standing of Plant life and (orm-Io morphology, anatomy. physiology, perhaps 
even to taxonomy-within Ihe .Iast Ihree centuries-has been due to the 
inventions of the opticIans, and to the increased number of students and 
investigators, rather than to the appeariug 011 thl': botanical horizon, within 
the modern period, of anyone mind in powen of observation, penetration, 
and sagacity superior to Theopbraslus of Eresus." 

,. The so-called" Indian &tany " of Io-day. 

To do (or ancient Hindu sages what Mr. Green e has done (or The~ 
phrastus would require (I) a knowledge of the fundamental prindples of 
modern sdentific Botany, and (2) a tholough famiharity with the several 
branches and landmarks of Indi:m Li terature. Ullfortunately, the trend of 
University Educatioll in modern Iud ia has been to absorb the whole attention 
of the student-folk in mastering the technicalities of a foreign tongue; and, 
while it has deprived them of sound scholarsh ip in oriental subjects, it has not 
equipped them with genuine mastery in any modem European science. And 
so far as Botany is concerned, it hilS until recently been grossly neglecte~. 
whether in i!! theoretical or economic and applied brallches •. The result has 
been a complete absence of interest on Ihe pari of IndIans II) things Botanicl~ 
abstract or utilitarian, modern or ancient. 

When EUropeanl began to s tudy Ihe plant~ of India, they did not 
naturally care to inquire into the Iraditions o f Hindu Botany and could not 
at all be interested in deve loping what the children of Ihe Indian 5011 had 
achieved in Ihis department of learning in the days of yore. They came out 
to India as medical men, bOlanists, or foresters and industrialists, and found 
in India a rich field for applying or correcting and modifying the systematic 
and ecologiul ideas that obtained currency in Europe of the ililer 18th an~ 

'·To tb~e who would talre uv the hi.,w r;c",1 in-'catigation iuto tho twI.!l y 8cirull.Uie 
oontribotioul of tbe Biudul io the Reid of AI)~tl"llct )iotaIlY, tJle ebllptor 011 Tll<;<ljIh .... "u, 
ill Ol'e(lae·' wtldmurh iii iovaluble 118 $uggc8tiog 1I0t ouly tbe methodology, bllt" ,alIo 
tile UtI_ ofloqlllry tbat would be requl ..... d to loring loto fOHl'rollt the IIltherto u~Ieete4' 
piOll_ of eil!llllf!. !t. II remarkable tbat 1 baophtastu8, wbOlD Omeoe elevat.."\o 
the dl&:ulty 91 ,. Fatber of HotaIlY" ill t90II, WIUI only ea8l18l1y lIotioed by PI' . • n!M1R 

,WIt ,eekbn.W "81"ory of Botazly, poblblbed ill 181§, _hi"" t.he t .... nslatcir tor Ol ..... d_ 
~ od~ rtipl'ded TIle It, .. maate.riy .1Iet.cb" e_ iD 1-. . -


