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“The objects of [He AGRiCULTURAL LEDGER are —

{1} To provide inf d with agecul or with P
n a form which will admat of 1ts ready transfer to ledgers,

{2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary)
i all offices d n subjects thi India, so that
references to ledger entries made in any report or publication may be
readily utilised in all offices where ledgers are kept ,

() To admt of the crrculation, i convenient form, of anformation on any subject

with agi or products to offictals or other persons

nterested therein,

(4) To secure a connection between all papers of interest published on suk,2cts
relating to cconomic products and the official Dictionary of Economic
Products  \With this object the information pubhished in these Ledgers will
vniformly be given under the name and number of the Dictionary article
which they more especially amplify  \When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would occupy
i futnre ssues of that work will be ass gned to it

“To facilitate the preparation of an index to THE AGRICULTURAL LEOGER,
the following arrangements have been made, commencing with

1000 —
All papers published will be paged, p of subjects, tnto an annual volume
‘The annual paging will be given on the top of the pages But o permit of a
cortimuation of the classification into the various series hitherto observed,
3 further folio will be shown at the bottom of the pages. This will be pre-
served throughout each senes and be conttnued for several years, unul in
fact sufficent matersal in each series has been accumulated to constitute &
fatr srzed volume

Atthe end of the year a printed ndex and utle-page will be 1saued for the
arnual volume, and after a period of, say, five years an index and tule-page
will be issued for each series. 1t has been found that many persons sub-
scnibe for & certain series only and do not care to receive the others. The
pew arrangement, while pecritting of the formation of an annuat velume,
woudl &t the same time retain the serial classification
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Comgosition and Trade Forms of Indian Culeh, by Davip HooPer, FC 8

Introduction
The present Agncultural Ledger 1s written with the object of INIRORUC.
bringing together inf on on the f. e, trade forms and

composiion of Indian and Burmese cutch  Reference 1s made to
the distribution of the Acacia Catechu and the centres of the
cuteh markets, which hutherto have but been the subjects of scattered
notes in periodicals  Analytical tables are given of the composition
of most of the avalgble trade varietes of cutch and these will enable
an estimate to be made of their comparatve values  For medicinal
Purpases 1 13 important to hnow the amount of astringency, and the
Presence and nature of 1m punities to be met with in the Indian samples,
Io order to compare them with Gambier of the Straus Settlements
which 5 appreciatea as a subsutute 1n this country and 13 being
feCogmised 1n the Pharmacopeias of other natons The trade
cutch hasg beep dechming of late years, and 1t 18 hoped that the publi-
€ation of these resulis will give an 1mpetus to an 1mportant indi-
genous ndusiry

e cutch (ree of India 18 known as the Aarr and the extract  TREES
Is called Kai, Kath or Katha The Acacia Catechu, Willd, —YWiEts
Was regarded as a distinct species by Dr  Roxburgh, and the allied
species, A catect des and A, Sundra, were recognisedasbemg
used with the fiest 1n the preparation of the commercial extract, In
1897, however, Lieutenant Colonel D Pramn, LLD, FR'S, regarded
these three trees as varieties of one species, and 1n & paper entitled
“Some Addutional Leguminosz ™ (Journal Aualic Sociely of Bengal,
Vol LXVI, Pt II, pp 508 g) he established the charactenstics
and respective areas of distnbution of the three forms of the plant.
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Colonel Pran’s conclusions may thus be summansed —

(a) A.Catechu, fulld (proper) Tius s the most Northern
form having been recorded as met with 1n Hazira Kashmr, Simla,
Kéngra, Garhwil, Mussoone, Central India, Bih&r and south to
Ganjam It has neier been found in the Eastern Himalayas nor i
Assam, and 1t has only once been reported as met with in Barms,
viz, at Pegu, where according to Kurz it 1wcalled sha  This1s
therefore the kath-pielding form of Kumaon or paprs Rhatrasitis
sometimes called

{8) A, catechuoides DBenth, 13 met with in Dengal from
Monghyr and Patna to Stkkim, Assam and Burma, Though quite
common 1 Pegu and Prome 1t has not as yet been collected in the
Shan Hills nor in Upper Burma to the north of Ava  Ths is therefore
the cutch-yielding form of Burma; and Pego or Rangoon cutchis
the chief commercial form of the extract

(¢) A Sundra, DC. Colonel Pran distngwshes this a3 the
Southern and Western plant which affords the cutch of Madras and
Bombay Presid Itisvery from C hward:
to the Deccan, Kdngra and the Konkan, and has been recorded as far
towards the north-west at Kathiawar and in Rajputana, also to the
north-east 1n Burma, at Segan, Mandalay and the Shan Hills  Itis
the 141 khair or Red Catechu

How far these 1arteties of the tree anfluence the composition of
the extracts made from them will be noticed in discussing the
chemical composition of trade samples  Before dealing with that
subject it will be convement to refer 1o the distncts tn Indta where
cutch s f. d and to descnibe the pecul of f.
ture that regulate the trade forms

Dengal.—One of the eatlier wnters on the industnes of tius
province fs Dr Buchanan-Hamilton whose diaries were cdited by
Montgomery Martin He described In 1838 the manufacture of
Kbarr from Acacia Catechuin Dimajpur. The tree is common
in the woods of Peruya, Jagadoland Ghoraghat; but 1t is only in
the first that any of the drugls prepared  The number of people
employed in this manufactare is small  Trees are selected that ase
atleast two fect in circumference and these are old; for In this
district the tree does not grow to s large size The bark and white
word are temoved and then the heartawood i cut into small pleces
and beaten Into a kind of stringy sobstance by mezns of an Instro.
ment called a dArmkr  Fqual quantites of thisan| of waterare put
into earthen pots, cach holding from 10 to 20 seers (2005 Ibs to
s tibe)andare boled for about kix hours Fach fire contains
two or three pots  The decoction s then decanted Into a pot,
and Is formed Irto two kirds of catechm, dafr and pagrsd
Rhsir, the fr3t dark and the second light coloured The firstis
sarde by nmply allowmg the extract to dry in the pot without
pdfucn. the second is made by putting some ashes of caw-dang
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m the bottom of the cooler  The ashes are covered with a fold of
mushn, over which the warm extractis poured It 1s sold to the
merchants in these pots and by them 13 formed anto balls and dned
tnthe san  The season for f: ing cutchis from Ny b
10 March, non= can be made 1n these districts in the rainy season

A small quantty 13 made mn Maldah, but the Maldah Khairis
not reckoned of best quality, and the tree 1s rather scarce:n the
neighbourhood

The industry 15 more or less resenved in Palumau in - Chutia Nag
pur by an infenor caste called Mallahs, who extract fask from
November to March  They do not cut very small trees, which have
Little or no heart wood, and they never touch old trees  Trees from
2'to 4'm ginth are generally cat for the purpose The sapwood
18 removed and the heart wood 13 sphit up into thin chips with axes
The chips are then boiled in earthen vessels for 10 or 12 hours and
the solution cbtained 13 poured i separate vessels and boiled over
again, and this goes on till the liquor acquires the consistency of a
thick syrup, which is then Lept in big bamboo baskets lined outside
with earth and cow dung  After a few days, when the thick syrup
becomes paste-like 1t 15 poured oser eAafdis (mats) strewn over with
ashes, and made into any forms the manufacturers like The kath
or cutch obtained by first boiling the chips 15 of best quality, and
that obtained by second boihng 13 of second quality, and some-
times a third boiling 1s made when a third class extract results

In other parts of Chutia Nagpur £atk 18 prepared and sold in
the Manbhum and Jhalda perganmahs The annual production in
Manbhum 18 estimated at 40 or 50 maunds (29 38 cwt. or 36 73 cwt ),
and the rate of sale 15 about four seers (822 1bs) 2 rupee (15 4d)
when dry In Jhalda the outturnis smailer, as the neighbounng
jungles contam fewer trees

Dr McCann i hus *“ Dyes and Tans of Bengal” (1883) reported
that about 1 ooo maunds (734 69 cwt ) of catechu was annually con
signed from Hazanbagh 1n Chutia Nagpur to Calcutta where 1t sold
at from R6 to R1z (205 84 to 16:) per maund (824 lbs)

Patna 18 the emporium of Janakpun cutch and of that made
near Garhwa n Palamau Chetra in Hazanbagh, Ahraura in Mirza
pur and Bas Bareilly, Paliblnt and Katnt Marwar

Janakpun catch 13 prepared 1n Nepal and the Nepal Terar and
15 brought to Patna through the frontier stations of Tithoot, Cham
paran and Bhagalpur It recewes us name from the town of Janak-
pur (Pupn) in Muzaffarpur It 13 manufactured at Raksal and
Katkanwa 1in Champaran Bairagama Birgan) and Janakpur n
Muzaffarpur, Btimnahar and Bhaptiahi in Bhagalpur, and Madh
put 1n Darbhanga

Janakpun cutch 13 made from the weod of the Akair tree by
boling the chips 1 an won pan and straiming the hquor through
cloth  Itis agan boiled unti] 1t becomes thick, when the extract 1s
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spread over a cloth or gunny placed on sand and dned In the shade
It s supposed that drying in the sun has g deleterious effect and
produces 2 black cutch of inferior quality The orly restriction on
the manutacture 1s the payment to the Forest Department of Ry
(5¢ 4d) for each maund (= 82} Ibs ) of extract prepared

The cutch obtained 3n the Patna market i1s of the Janakpun
variety and 1s dinded 1nto three classes according to its quality—

Fer maond,

= 82} Ibs.
R
1. Pakra or hatipawn o . (295 4d) 22
2 Kachru . . . . (27¢ 82) 20
3 Tali, paksior kala . . 52!: 4d) 16

The first has an earthy pinkish fractare, and ss full of catechin,
the second 13 darker with a moderate amonnt of catechun, while the
third quality 13 black in colour, having a briule, shtning fracture

In 1893 the Secretary of the Bengal Chamber of Commerce
wrole to the Rep on E Products, sugg & an enquiry
mto the ongin of the cutch made in Omnssa and the Onssa Hill
States Armemian atd Jewish traders are aware that before Durma
cutch took possession of the market, Onssa cutch was well known
in Calcutta The Secretary of the Chamber had purchased cutch
at Chandbal: where it was called  Black Heart,” It was badly pre-
pared and was sold in hard dark coloured cakes  The enquiry was
passed on to the Conservator of Forests, Bengal, and the following
notes regarding the trade carned on in cutch in the Onssa
Trioutary States were supplicd by the Officiating Supenntendent,
Cuttack

The atticle is not considered 2 sery paying concern in the
Trbutary Mahals and the trade is confined only to tte following
six of the seventeen States —Athmalhik, Bod, Daspalla, Mohurbhanj,
Pal Lahers and Talcher

“The Tnbutary Mal als forests do not abound in catechu plants,
and where they do the manufactore of cutch 1s carned on to a
very hmited extent It ts manufactured by a professional clasy of
abongines called 2hairas or cutch manufacturers the tract of the
jungle being first leased enther by traders from the plans or the
khairar themselves  The quanuty manuflactured finds ready sale
in the Garjat local markets and In Cuttack

The quantity torned out iy not large  In Athmallik the

Maharaja reponis the value of the manuliciured arucle to be not
more than k1,000 (£66 13+ 44 ) dunng 1893 In Bod and Daspalta,
the annual cottorn Is esumated 10 be 300 maunds ( = 220 4 ewt)
and so maunds = 36 73 cwt), reapect vely  In Mobutbhanf Pal
Lahera and Talcher the quantity manufactured §s not more than
suTielent for local consumpuon, though sometimes 1n the two atter
the surplus Is exported to Cottack

( 6)
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In the Buxa Forest Dinision, the trees are of the ordimnary kind
that grow plenufully along old myer beds and on waste land all over
the country Al trees yield more or less extract but there seems
to be a great diff 1 the q t d from the wood
It appears that those most gnarled and crevice 1 and generally badly
used matored trees give the largest yield  this opimon 18 supported
by the fact that the crystalling catechin may be picked out of the
cracks and cavites mn the heart wood  If a khair tree be cut down
1n the tains a crystallme substance oozes out from the centre of the
stump as well as fromthelog A specimen of this nas separated
by boiling the chips cut as small as possible in a kerosine tin of
water for half an hour, the decoction was then stramned Into shallow
wooden boxes and set to cool  In froln two to four days the cate-
chin crystalliced out and adhered to the sides and bottom of the
box. Most of the dark brown hqmd was then poured off and the
balance was stirred up and turned into a filter press and squeezed
imto a cahe  The cale was then dried 1n the sun, after which it had
a brown appearance from a porton of the tanmin drying on the
surface  This process aimed in getting catechin, and this coufd be
obtaned almost pure by washing with sufficient water

Cutch may be made from the bark as well as from the heart.
wood of the tree, but 1n the former case the extractis very black and,
as shown by analysis, contains ne catechin

Assam —The khair tree 13 distnbuted 1n this province and 1s
abundant in the distnicts of Goalpira Kamrup and Darrang, but no
cutch has ever been made there on a large scale  The product s
almost unknown among native f and 1n a 1
sense 13 almost non existent

Central Provinces —Regarding the trade 1n cutch i certan
feudatones attached to the Sambalpur distnct, the following inform
ation has been communicated

Sonpur 1s a Natve State lying to the south of Sambalpur distriet
and the Mahanad: traverses it from north west to south east, so that
wl atever cutch 1s produced there 15 carned away by niver to Cuttack
and does not pass through Sambalpur  There 15 very little forest
in the State, 1t 1s a plain country and has been to a great degree
brought under culuvation and 1t 1s not probable that there can be
any constderable trade in cutch in this State

Patna Native State lies to the south-west of Sonpur and only
touches the Bargarh Tahsil of the district in the extreme south west
It 1s reported that Patna is a well wooded State and 1t 13 probable that
a fair amount of cutch 15 produced thers  Everything not needed for
home consumption 1s exported to Sonpur and thence down the
Mahanadi to Cattack The production of cutchin Patna State s
about equal to the production in Bamra

Bamra State lies 1o the east of this district It 18 covered with
dense forest and yields a good supply of catch In Bamra the
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Feudatory Chief is the principal merchant and nearly all the cutch
produced 1 the State 15 carned to his depbts and delvered to his
agents at a fited rate  The Chief's agents sell 1t to traders who
carry 1t away by rail or rver  The Feudatory Chief of Bamra has
kindly furnished the following nformation regarding this subject —

Cutch 1s produced 1n the Atpara, Naihool and Gourpah parganas
of the Bamra State  The annual production does not exceed 2350
maands  No merchant purchases directly from the producers  All
the cutch produced 1s purchased by the Chief at from 4 to 5 rupees
(s¢ 44 to 65 82) per maand (=82} Ibs } and 15 sold egain at his
depbts to merchants at from 7 to 8 rupees (95 44 1o 105 84) per
maund It 15also probable that 2 small quantity 13 smuggled out
of the State by traders without passing through the Cluef s depbts

Radakole 13 a State with more jungle than caltvation and the
production of cutch there must be equal to the production in
Bamra State  Some of the cutch produced in the western part of the
State 1s carried by men or on pack bullocks to Sumbalpur for
sale, but the major portion goes down to the niver to Cuttack or by
road through Angul to Cuttack,

All the cutch exported from the fendatories of this distnet 1s
usually 1 the form of soft cutch

The Conservator of Forests reports that 1n Sambalpur earthen pots
are used for boiing down the liquor. The thick liquid, when saffi.
ciently concentrated, 1s poured 1nto small cups made of palmyra cr
o‘her feaves and exposed to the sun for 1010 15 days, when the cutch
becomes hard and dry It 18 sold locally at 4 anmis (4d) per
1o or Ri1o (135 4d) per maund (824 Ibs)

The Deputy Conservator of Forests, Seom: describes the process of
making the square-shaped cutch at horas  When the extract is of
the consistence of a thick paste 1t 1s poured 1nto moulds made of fine
sand The sand absorbs what little moistare 1s still left i the
paste and the hatha remans. Thisiscut mto small blocks about
twoirches square by half an ich 10 thickness These are sold by
contractors 1n the Kamptt market

In Damoh, another district 1n the Central Provinces, the cutch
boiling sndustry has been carrted on for many years by professional
Khatrnas. The quantity of Katha manufactared 1n 19o3-04 was
about 400 maunds (=293 87 cwt), the marlet value of which at
R11 (145 84) per maund (824 Ibs ) was Ry,400 (£293 65 84,)

Uniéted Provincesi—Major Madden dunng his tour tn 1857
through “The Taraee and other mountains of Kumaun” ( Journal
Asiatic Socsely, Bengal, XVII, 565) descnbes the manufactore
of kath or catechu by a class of Doms called Atairias, after
the name of the tree  Trees with an abundance of red heart wood
are most esteemed, and these are reduced to thin shces and boiled
in Kedgree pots  Madden speaks of the kathin the cancentrated
Tiquor crystallinng on leaves and twigs thrown Into the pots for thig
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purpose  Later obeervers <tate that twigs ate not now used to assust
crystall saton and that the evaporating hquor 18 stirred with stichs
dipp~d 1n castor o1 to prevert frothing  There 1s & farr Toeal
demand for humaun kath but the manufactore and trade are in the
hands of poor unenterpnising people and ther~ does not <eem to be
any promice of much expans on  Anather evil threatening the once
flounching industry 1s the gradual evtermimation of the hbair tree by
annual =nvannah fres, and Government propote 1o remedy ths by
Tesening 12 0~0 10 15 coo acres of bhawr forest and arranging for
ther protection agamnst fire and grazing

Bombay —~Lr DBuchanan Hamlton describes the making of cuf
or catechu near Ankolan Nerth hanara dunng s tour n 1801
The trees grew spontancously on the hills of the honkan and were
obseried nowhere ¢lse 1 the pemnsula  The extract was made
by boihing the chips of th= heart wood 1n the usual way, and when it
was sofLciently hard 1t was poured onto the ground covered with
rice husks and made 1nto balls about the size of oranges and dned
in the sun seven days  These were sold to merchants residing at
Dharwar and Stanare  who supplied the greater past of the pepm
sula With this article which among the natives was in umversal use
The greatest supply came from that part of the Konkan which was
subject to the Marathas and was cons dered of very good quality
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In arecent Forest Report st 13 satd that in the Nasik division of Pg;;}:&lﬁles

Bombay, hhair trees will never yield valuable tmber and the extsac-
tion of catechu in these forests would produce a revenue which
could not ctherwice be tapped

People employed in Gujarat 1n the manufacture of kath or
catechu are czlled hathodims an aboniginal tibe much resembling
Bheels The men bring 1n the kharr wood from the jungle and cut
1t 1010 chips, the women boil the chips and extract the kath

The tree best suited for the purpose 15 one of from 25 to 30
yeafs of age and the more thin wiite lines visible 1n the heart wood
the greater 1s the quantity of kath it contamns  The hathodia tests
whether the tree will pay to fell by cuting a small notch into the
heart wood

After the tree 1scut the Kathodia removesall the sap-woad, and
a little of the heart wood with 1t from the bole, and takes 1t home
to cut 1nto chups which he does with a small axe of a peculiar
shape The chips are about the thickness of wood used for match
boszes and about a square inch in surface

‘The chips are boiled in small earthen pots with rather more
than two quarts of water, the chips are renewed three or four times
a day three or four handfuls being put 1n each time The water
13 poured off from time to ume when considered sufficiently
impregnated with Lath into two pots kept on purpose and allowed
to g0 on bouling , fresh water 15 put into the pots from which the
liquid has been poured off
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Soeh, Atthe end of the day the infaston 1n the two pots 15 poured into
MADE a wooden trough, abont & yard long and eighteen inches broad, and
Gularat  goes through a pecuhar process of straimng A woman takesa
piece of blanket abouta foot square, dips it into the nfusion, stus
1t about and then wrings 1t out again mto the trough holding 1t &s
high upas she can from a siting postion  This process goes on for
about two hours, after which the trough 15 covered up with a hd made
of split-bamboos, and the infuston allowed to throw down a sediment
which 1s kath, all the water 15 poured off and the kath 1s made
anto small pats and allowed to dry
Kath ready made, 15 sometimes found in the centre of some
trees  ‘This hind of kath 15 the most valuable, and 1s called Khersal
The Kathodias are emplojed 1n Jarge gangs from 50 t0 75
famihies (each family represents a hath furnace) by contractors who
obtamn permuts from the Forest Department for the manufacture
of kath and make their encampment near a niver 1n the jungle 50 1s
to have a Jarge supply of water at hand, a hath furnace has from
eight to twelve pots placed in a double row  The two central ones
are used 10 recerve the hiqud from the other pots
Kath manufacture is very destructive and should never be per
mitted in jung'es where the khair grows straight or s accessible
1f allowed only such trees should be marked as are not fit for
timber, by reason of thewr crookedness or other defect Inthe
Bombay Forests, where manufacture of kaths allowed none but
crooked trees unfitted for timber uses are felled and every tree
18 previously marked for the axe by an officer of the Forest Depart
ment [/ Macrae, Indian Forester, Volume I, (1875) 282]
Madras, 2Madras.—In this Presidency cutch 15 most extensively manu
xs.%".‘rh._ factured inthe Kanara distnct  The method of preparation 1n South
Kanara 1s given in the Distnct Manual, from which the followsng
extract 18 taken —
“The catechu trees are felled, and their branches and sap wood re
Voo, aLL s O

from the chips, the decoction 18 strained into a trough placed at the
foot of the still and immed ately transferred to another vessel of which
about hall a dozen are placed on the ovens in a lme The chips once
bailed are agrain mixed w th the same quantity of water and agan boied
The process of boil ng and straining 18 repeated six times and at every
time the decoction obtaned 15 strained and transferred to the pot con
taiming the former decocton  The decoction 1s wself baded again for
about six or seven hours unt | 1t attains a dark brown colour and becomes
gummy It1s then discharged into an open, shallow vessel and stirred
by a lad!e unul it becomes sems sof d by oxidation, which st does 10 about
five or mix hours It Is made into balls, each of 1} inches i diameter, and
the balls are rolled 1n ashes  The above preparation is sard to produce
45balls weighing 10} Ibs  Here ends the work of the people—males
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and femiales of the Kudubi cate—engaged fot the potpose A'X‘!‘Y‘
tecenang the balls from the RKudul 11ve cosrractor bas to g‘al :cl- S
a fertber procesy of rutbirg ttem fveor pix tomes for tws or treediyy
beaping them upon ana t ught emenng of aber, 1 wtxh "‘""'hy
are kept for three or four davs andtben vy them anotber l‘l5 :wg.
after which they are spread outsnthe stadeto dry, sheadned tte atare
5balls weigh stout g 1bs.  The balls thuy prepared sre dchivernd evrt
by the cortractor to the Ternt Depanmert, which payy hirs the prace
agreed upon, tir., R60 (£2) prr candy of abost 3 eoo batls
 The mirufacture of catechu 13 €arned on from about theend of
Decerhee to the criddle of Mareh 1t s confaed taa fungletnbe, cal od
Budubis, who speak a dialectofl horkam and are 1a Jto P ave = prated
tnto the & s'rict from Goa when #t eaTe under the sway of the Portuguese
1n the sixteerth century  Ween tte huduln e cnpaged tnthe mwanulace
ture of catechu, Femakes the seeol the boders hus herre, the hudubl
women beng a3 rruch essential (e the wotk as the hudabt ctan, The work
of the male ends shen he has {eled the trees and cut the Feant wood mto
chips, all the rest of the process untid the catechu balls are del vered to
the contractor fallirg to the shate of the female  The Kudubi get from
Ri10 R1 515 to 1r 4d) {o evesy 100 balls manulactured or Rioto Rso
(52331 48 16 £365 24) for every 4,000, bal s whieh 13 penerally the unt
of account between the contractor and tte huduti  Duting, the three
years end ng wuh the jtet March 18q4, about 4, tons of catechuy were
manufactored at a cost of R11,030 (£775 6+ &4) and the aale of theso
real sed Rz 857 (£1723 163), leaving atotal profit of Rigz27 (f748
9s 4d) or Ry742{[310 2¢ 8J) per annum to the torest Depariment
The manufacture of catechu gives employment to nearly filty or sixty
families of Kudubis avd the average monthly wncorme of a farmly amounts
to aboat R8 {105 £d)

“The catechu manufactured tn South Kanara Appears to command 4
Iigher price than the product of Mysore on account of the careful and
neat method employed by the Forest Department 1n ns preparation 5 the
former fetches R135 (£g) per candy, while the fatter scarcely realizes more
than R1o0 (£6 135 44) The catechu manufactuted 1n South Kanara is
chielly sold 1n Mysore where st 1s esten with pan (bttel leaf) and ndmima.
tered as 2 medicine to women immediately after confinement *

In 1903 03, 1,561 maunds (Madrasmaund = 2 Ibs ) or 18 8 tons
of catecht were made in Souwth Kanara and sold for R13 953
(£930 47) The departmental cost of the extract was Rtgz (Livgs
44) pertonand it realised RBot (£33 €5) perton A few tons
were sold to the Harnessand Saddtery Factory at Cawnpore, and the
Mysore State took the remainder far consumption, In 1904-05, 1,466
maunds (16 tons) were made and sold for Rix,431 (L762 17 4d,),
The cost price being Ri6o (£10 131 4d) per ton and the selling
price R700 (46 331 4d) An interesting account of catecha and
catecha bailing 1 South Canara, wnten by Mr 1}, A. Latham,
appeared 1ot~ Indian Torester, Ma y 1906

Burma~In Lower Burma the manufacture of cuteh {2 carned
o wwmach the same way as in other parts of India, 1f treesare
plennfal the manufactorer makes an fncsion into the heart-wood

before felling, to detrrmine whether or no the wood is 5
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whetker £ cemtarms 797 (the Borma rpams for keral),  The
preescce of szch epots indicates extsch and zsszrex the cxttzmoof
a kard corch 'h.:his of gmea'er malze than scft, Thepmesezcecf
&7y 18 therefee ¢ primary i:;c‘.:_fe zzd treez wrkez spets ars
re,~ct~d 1f there 15 2 «cZceney of trees wih ttem.  Accordsgto
XM= H Sigve(™ Co'ch Mozcfactore v Borma " IeZezs Frrarer, 152)
coick belers recornse foor vanenssef Acama Catechn dsune
gobed by ther bark and the co'ezref the kear-wood, Thesears
Sha-ri ez red coich, Shawewz or yelow cuuch, Ska-bra Kvatrg-mwe
or Blce coich, and ...._'x:-: o black exch. OF these forr wanates
red exich s eonmderad tbe best, the cuich marcficher=d Foxm the
b'ze cuich will paver set by niself, o 1t s always mixed wih the
exwact f-on ore cf ths otber varetes,

The selcad trees ars depavad of ther bark 224 s2p weed azd
the logs are cut ©p o ceavenisnt lenmihs of abest 7 feet. These
Iegs are conversd izts chps abeont 2o 1mch sgare and a qranter of
sziochin thekreer, Thekelog of the ebps wth water secoe
docted 1o several 12 pess eath coziimony abott thres
gafions, and the exiract 18 tans‘erred o a largerenpazef the
capaczy of twelve galens. Thelgnd os brlled down emtil st aryme,
w-th conetart simies, 2 wicons contstencs.  The canldronrs then
takea cStke £re and to preves the exrract from soldfnerartts
top beferzrt does so 2z ke bazem, 1 1z constaz'le strred wiha Hat
peoes of word shaped Ike a pzddie e=rll s co'd encogh wt»
binded. Iiis then pozred 1n2o a Brick skaped mootd, gener
Ezed wih Jeaves, acd .= to cool. The resct sz mossof d:.k
cmica varmeg 1t ccnusence scecd o to the qmanmty cf kersal
coztined 1 the wood csed.

Ia Upper Borma the process of msaoiictore s peoerally the
sive zs1nthe Lower Prevace.  In 18g0-91 exmich was bemng marn.
facezred 2 the followag seven forest d msors, that goning the lirges:
o=tz berngy placed £o32:—3Mlobe, Prinxmana, Yaw, Me, Mandalay,
Katka 2nd Chodwro, In the Yaw Fores: of the Modmnsoaa
semewha: dSeremt form of cuich 1s made oker than that of the
cooveznomlames  The exichas bot'ed 13 the erdopary mancer,
2r3 s Yrem doyvni = besbot batkel 1o v whvler nwil 3

TWhenit becozes bard i+ 15 pxt back 1ot0 the cazldron ard reema'iad,
A grod gmrery of fizx (Terminaha Ohiven) bask 15 2d2=d to
gve 1t & goad cclozrasd hardensr It 1s then thrown 1ztosmall
cemal meoalls made by presusga bloot-pored shck o tie
greead and howrg the ko'es tbus prad -n.hl:uvsc!Cassz
Fistula cr a speces of Bax.hmxz_ WEsz the caich Bas sohd.Sed
the Jeaf moz'Is are s.rpped oF the cakes.

Thas czick 1s mmade specw'ly for the Shan rmacket a=disex'y
oted for chewrzz, Tiwvacdat Examoat R2gt0 R3o percwt. The
Gazery prodzced i compananve'y s=al

Exzrzese cutch s ef'en sold iz the shape of small blocks. Ths

( 8 )
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16 accomplished by ue nx 2 mou'd with the dimensionsof 3'x§"x 1, (SUICH
2nd before the cuteh is theronghly set itis cutinto stnps about 3 of NADE
s1oches mide  the cuteh then aceumes the form of slabs found 1n Minby
the rrarket, the dimensions of which are 3°x $"x 1*
From the Sinbrogyun forests ¢f the Minbu division of Upper
Berma van-ties of cutch are known as black, yellow and red  The
colpurs are sud to be ruch more appirent where the cutch 1s fresh
from the bolery A fore<t oficial wtates that they are all manufve-
tared by the crdicary Burmese process tle only d flerence being 1n
the <hape of the mould emploved The yellow cutch of Pegu
oceurs i roundish cakes about two inches in diameter and half an
mch i thickness  The colonr externally is yellowmsh brown and
nternally reddish brown  There is nothing in the analysis 1o account
for the colour
In the Padaung township of the Prome district o few boilers Prome
adopt 2 somewhat different process and form the product into balls
Only earthenware pans are used for boiling and evaporating the hquor
Tbe thick extract 1s poured nto a wooden trough and agitated by a
long stirrer untid 1t commences <0 solidify It 1s then rolled into balls
about the size of marbles  The balls are dried on palm leaves near
a fire Assoon as they begin to swell shightly they are removed
and are ready for market where they sell for R30 (£2) per ewt

Experiments €n India
Expenments have been made 1n India to elucidate some of the  MANI FAC
obscure points connecled with the native methods of manufactusing  1mpPrOVE
catch  Dr Warth i 1890 tested the quality of the wood of the BENT OF
Catechn tree by taking several camples showing a large and small
proportion of gpots 1n the heart wood to venfy the statement of hath
makers that the white spotied wood yielded a supenor extract than
that made from black heart wood The result of the expenments
showed that spotled wood gzve more extract as well as more
catechin  Auth were collected 1n Oudh and Burma
and were of the folluwmg description ~
Oudh No 1 —Reported unfit for making Ka#tak 1 in 1,000
of white pores
Quih No 2 —Bepoued good far Katizh 1n 6 of panes
Burma A —No white spots, but 2kersel present
Burma B —Exhibiting white spots, £ m 20
Burma C —White spots 110 3

Recognition
of good
wood,

Matimum | Mean Catech n

pet cent secent | pe cent

ext act, tech n 1 wood,
. . 13 B 5
2 23 40 9
3 17 14 2
3 . 16 3 5
5 . ol 20 28 &
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As mught be expected these results show that deposits of catechin
exhibited in the wood contnbute to form an extract of good quahty,
on the other hand, there 1s enidence of good cutch betng manufactured
from wood reported by professional boilers to be unfit for use

Dr Leatter next dealt with the best methods of cutting up the
ttmber, with the effect of different kinds of water, the quantity of
water required and the ime which was essential to boil the wood

1 With regard to the form 1n which the wood should be used
Fxperimenting with wood in the form of chips, sawdust and shavings
and treating them with boiing water under sumilar conditions, 3t was
shown that the chips yielded 3 8 per cent of extract the sawdust 12
per cent and the shavings 151 per cent The conclusion 1 thus
eamly drawn that the finer the state of division of the wood the greater
quantity of extract 1g obtained

2 The second pont was the amount of water (0 be used 1 ex-
tracting the wood ~ Experyments in this direction proved that ten
pants or less of water to one of wood was ample for exhausting the
soluble contents In this connection it was shown to be immateni!
to the process whether the water used was hard or soft

3 The tme requred for extraction The natve cutch-makers
boil the wood for several hours, but 1t appears that half an hour 1s
quite sufficient to exhaust the wood The prolonged boihing i3
conducted by the cutch maker as the second part of the process, vz,
the concentration of the extract

The Xéeld,

The amount of extract obtamed from the heart-wood of the khawr
tree vanes considerably in individual samples Dr Warth obtained
61014 percent tmn unspotted heart wood and 4 to 24 percent in
spotted heart wood from the United Provinces, and in samples from
Burma 12 to 17 per cent 1 unspotted wood and 14 to 2o per cent
m spotted wood  In Pegu, where the manufacture 1s on a large scale,
1t 13 calculated that 250 to 300 pounds of catch 1s yielded by 1 ton
of wood Thisisequivalent to 111 to 133 percent A sample of
the chips used in the Burma factory was esttmated by me 1n 1920
and was found to contain 14 3 per cent of total dry extract = very
farc proportion of the soluble contents 1s therefore extracted by the
factory process

In the South Canara Dustrict, Madras, the jield of extract from
heart-wood chips 1s about 11 per cent.

Arade Torms of Cutch.

Pegu Cutch—Ths form enters Commerce throngh Rangoon or
Calcutta. It occurs in large sohd masses, sometrmes weighing
one hundredweight, or 13 made up of fat quadrangular cakes about
6 inches long and 1 inch in thickness  Both forms are usually wrap
ped in leaves or hase leafimpressions on the outside The leaves
employed for this purpose are those of Dipterocarpus tubercu-
latus, Stephegyne diversdolia and the scabnd leaves of

S8 )
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Tectona hamiltoniana  Thi cw'ch s &k reddish hrown and
breaks withashining fractare into angular and arregular {ragments
<howg a compact ot porous s fuctare according to the hest
emplored 1o drying  Scratched wuth a knife  bght reddish brown
mark;mgs are expoted In the Calcutta market this form is known
a3 Py, Rangeoony or Mogar Ahair, snd is sold at R16 (L1 wr
82) per maund (833 1bs)

Janalpurd Lhadre—This 15 the pale catechu of Bengal rrade,
as a'ready stated, in Gya, Chatra and Hazanbagh, and brought into
Calcutta {rom Patna It Is used extensively by tte Kabirfjsin
mrdicne and by Marwans and Bengalis for chewing purposes,
It occurs 1n large masses or flatiened cakes or balls and is of various
quakues rangming fromn R2Sto R23 (L1 17s 4d to L1 101 8J) per
maund (823 1bs)  The larger blocks are called &2kt pd (elephant's
foot) from thewr resemblance to the shape and colour of 4n elephant s
foot Smaller forms are made into square cakes or rounded lalle,
both showing a ) J due to the p of catechin

Tela or tele Lhatr,~Ths is the dark or black cutch of Bengal
brought from Patna to Calcutta and sold 1n vavious shapes It occurs
inmasses of 2 black or pi ch like appearance haviog a shining fracture
14 18 probably a by product 1n the manufacture of the light catechu
There ate two principal vaneties of this cutch the name /ela generally
bemng applied to the crude arucle as it 13 imported and mansaram:

a refined cutch of better quality  In the refining process the catechy
1 first dissolved in boiling water the hquid stramed from impunties
and then evaporated by boiling  The residue before 1t hardens 15
then cast into two shapes —
(a) round or sélgun (from ¢! the frue of Bgle Marmelos
which 1t resembles) and
(8) square, called chauk chaukhab ot kalagaran

Zela cutch 13 the cheapest kind sold costng only R12(16s)
per maund (8231bs}  It1s this hind which 1s used with concrete 1p
prepanng the roofs of houses as it 1s supposed to enter 1n1o comby
nation with the ime and render the composiuon more durable  Jelg
khair 13 also mouided nto vanous ornamental arucles and made
as presents offered at wedding ceremomes * It 1s on account of
1ts Jow price used by the poorer classes for edible purposes

Pate cutely of the United PI'rovinces and Kumaon —Is
Lighter 1n colour than that of Bengaland contains abundance of
catechun

Cawnpur{ cutch —]Is a vanety of Kumaon cutch and oceurs in
iregular or rectangular cakes about 2 inches square dull pinligh
fawn nside, and breaking with 2 tough earthy fracture showing a
Jaminated structure  The price 15 R3z ({2 25 §4) per maund
(8231bs ), and as sts nyme imphes 1s export=d {rom Cawnpur

# See @Some Instances of Vegetable Pottery  Fournal of the Asialic Sociely of
Bengal, Vol 11, Pt 3 (1906) page 65
85 )
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Chana makhan khadr—Literally “curd and butter cutch,”
1s a pure form of Kumaon cutch used Jargely in the Benares distnict
It occursin rectangular blocks, somewhat smaller 1n size than the
Cawnpur kind, and 15 of a mere umform consistence and paler
colour It is the dearest cutch in the market as it sells for R3s to
R40 (L2 6s 84 to L2 135 4d) per maund (82¢ Ibs), and 15 used
almost exclasively for chentng purposes

Gambrer —This well-known article 1s rmported from Singapore
and 15 employed 1n dyeing as well as for chewing by Bengalis  It1s
the pale or (from its shape) cube catechu of commerce, but its most
approximate term 15 gambrer, which distingmshes its origin from
that of the numerous Indian varieties of cotch  Gambier 15 called
paprs, gala ot goots kkasr tn the Calcutta market where 1t sells for
R17 ({1 25 8d) per maund (822 Ibs)

Prepared or mizred cutch—In addinon to the simple
extracts various Preparations are locally sold in the marker A
peculiar mixture named gora Akair 15 made i Calcutta from
gambier, Janakpun cutch and 4! mass (red earth) This appears
as 2 tough extract of a reddish colour and 1s 1nvamably wrapped in
leaves of the &l tree (Shorea robusta) Itisalso called séipata-
wala from the fact of these leaves being used as a covenng  The
soft extract 1s sold at R1z (16s ) per maund (827 Ibs), 1t ultimatély
dres to a hard cake

Raya khair—This 1s another preparation of cutch made by
minng together gambier and tela cutch, coniander, caraway, amse,
cloves, cinnamon and cardamom with the flowers of the kaja or
screw pne—Pandanas fascicularis (Syn P. odoratissimus).
The moist mixture 15 wrapped tn leaves of pandanus and allowed to
dry at first for four or five days n the shadeand finally tn the sun
It1s prepared by the middle and upper classes of Hindus for domestic
use and 1s not sold i the bazar  The sticks of kaja khair are about
6 1nches long by one inch in dizmeter

Bombay cutch—Catechu 1n balls  This form consists of
balls about as large as an orange, very hard and heavy, of a
ferruginous aspect externally, brttle and blach internally  Another
form occuss 10 & fattened condiion, the cakes ongaally, 1 all
probabihty, globular, and of about the same dimensions, but pressed
out of shape before betng perfectly dned The globular form is
made 1n Kanara and, accordmg to Dr [Hamlton and Major
Mackintosh, on tbe Malabar coast of which Bombay is the entrep0t.

Sir George Birdwood n “Bombay Products " describes four
kinds of Bombay cutch—

(#) Kanchu or Dharwar, flat, round cales, two inches in
diameter and one inch thick, dark brown in colour,
and presened in b)n husks

(3) South Konkan, covered with paddy husks

(3) Khandesh, in angulsr grams, pale earthy brown {nternally,
darker externally

(&)
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() Srat, tn brrepelay bympa el st browy ¢'roe, tres the
vrecha tarelest 1o 5 walent Tha b the Jarbs
mffa 4,05t pa'e or whizcatectacf Tumtay

Thafallening s 8 bref desenpna o} e vt ey sa=pes of
crtch exhub 1edan she Sndnn Mastnm and s mwed toanaln e —

3 Cuteh, Feest OFcer,
Surat, Barbay,

. Cuch,  Ferest QFcery
Dack, Borbi)

£37 Prepared cutch, Feret
Qfficer,  Trartawady
Dimuon, Pegu Cile

‘Dorma,
33 Do dite
839 Sha  dite dto,
8% Cutck, dwto dits

1336, Cuweh, Torest Officer,
Rumaon, North Wert
Pravinges,

2344, Soft cutch, Comsesvator
of Torests, Thartas
wady Diwsion, Pegu
Curcle, Burma.

2315 Hardcutch, ditta ditte

234 Dunto, Conservarar of

b Forests, Yaw Division,
Pega Cucle, Burma

2347 Softemch, ditto  ditte

2348, Plack cutch, Conservas
tor of Forests, Minbu
Divison, Pegu Cirele,
Buyrma,

2349 Yellowcutch,  ditto

2330, Red tutch, ditto,

3362, Cutche  Asaistant  Con-

servator  of  Forests,
Kamrup, Assam,
3362 Dito ditto

a301, Cutch, Pegn No 3,
Burmz, from Caleutta
macket,

3532 Ditto No 2, Huuwa,
fom Caleutta market

3393 Cueh Na 1 var Tels
(Mansarami),

trom
Caleutta macket.

(

S~al) lomrps &' st 1 dmhoacteen
fat ta ey dr Teoenestonay,
A1 fawn witans Wadvere fanty,
M rming wFre 1Pt

Divo dio

Dtk crocelate dete Iraperen o

Neardy thick, shiveg fracture
tto drte
Simdar to €47
Dartk bLrewn ousidr  hipbt Lrosn
withing fracture exrtRy with tam
nated structuse
Do duto

Black sregalar masses wuh sthanng
fracture wnd arr spaces

Ditto duta

Very dark brown shin hgy massey with
reddash dust

Sumdar to 1436 in appearante

Tark reddish brown or chocofate cakes
Reddish brawn, dense, Irregular and
ddil fracture

Black and seddube-brown, freegular
Sracture

Black shimng misses with porous
srruciere

Browmish Uack,  stomng  fracture;
covered with smooth leaves

Dulf browm, ke ‘clinkers,’ containe
g Visibit impunities

Dull earttiy brown, cortaning vinble
1mpurities
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3304 Cutch No 1, Janakpur, Stratified masses showing black,

from Calcutta market chocolate and light brown Iayers
3395 Cutch No 2, Janakpuri, Ditto ditto
from Calcutta market
3396 Cutch No. 3, Janakpur, Ditto ditto

from Calcutta market.

3397 Cutch war Tela (Telen Black coloured masses with shiish
gar), from Caleutta earthy covering, and lustrous
market fracture

3400 Cutch var (Chaukhaby), Brownsh black dense lumps with
from Caleutta market leaf 1mpressions

3401 Cutch {Salpatawala), Rectangular slabs 6 X 3 inches dark
from Calcutta market reddish brown or chocolate n

calour with leaf impressions

3413 Black cutch, Conservator Blackish cone shaped pueces ; fracture
of  Forests, Pegu  lustrous
Crrcle, Burma

3428, Vellow cutch, ditto  Fiat cakes of about 1} nch drameter,

light yellowish brown outside and
reddish brown  within,  fracture
brittle, Justrous and porous

5029 Cutch, Conservator of Blackish brown cakes 27 square by
Forests, Seom Circle,  4” thick  One side with earthy
Central Provinces impurites, as 1if dried on o

5805 Cutv:hk from  Calcutta Dark reddish brown; fracture shining
market

6143 Cutch, Deputy Conser~ Square or oblong takes, 2*X32"or
vator of Forests Pala-  2°X3% shiming dark  brown

mat Diviston Bengal stratified tns de with ight brown
6144 Ditto ditto « Dull blackish masses
6148  Ditto ditto Sh ning black masses, porous; 1m

purities present
7806 Extract prepared in Coal black extract, shining fracture
Glasgow by vacuum
rocess
go65 Catechutanmn from Con» Black extract with conchoidal fracture
servator  of  Forests
School Circle, Dehra

Dun
066 Catechin ditto ditto . Light pinlash brown masses with
earthy friable fracture
10034 Extract, Tezpur, Assam, Brownish black cakes, uniform, and
shimng fracture
10330 Ditto, Inspector Generalof Brownish black porous shining preces
Forests

10580, Ditto Deputy Conservator, Dull  brownush black s fracture
S Circle Cent Provs. strat fied

11036 Ditto, Conservator of Reddish black  untlorm;  fracture
Fores W. Cirele, conchodal
Upper Burma

11844 Ditto Diwvisional Torest Balls with ashy white surface, blackish
Offcer, Kanara, WV,  brown within
Division

(88
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11979 Black cutch Director, Browmsh black shining, somewhat — SHTCH
Land Records nd  porous wrapped in leaves FORMS
Agncultere Burma Spectmens

13033 Kumaon Director, Land Small oblong cake, light brown, exrmined
Records and  Agn fracture stratified
culture, Un ted Provs

13783 Madras through Board Browmish black, porous, leaf mmpres
of Revenue sions

14405 Bombas Burma Trading Oblong cakes 2"x6°x1%, browmsh
Corporation Ld black, porous reddish brown when

<cratched.

1695t Hard cutch, Deputy Reddist brown to  blackish brown,
Conservator Depdt,  emveloped in leaves
Agency Diviaon, Ran
goon

16959 Soft rutch, Deputy Browmsh black umform,  shghtly
Conservator  Pahokku porous
Burma

16960 Hard Cutch ditto ditto Brovnish black umform dense

16961 Superior cutch ditto Dark reddish brown

17058 Deputy Conservator  Dark reddish brown lumps of about a
Bahraich pound 1 weight

17933 Yellow cutch Pegu Redd sh bron cakes
Circle Burma

19794 Ditto Mandalay Burma  Browmsh black, porous shimng

19842 Ditto Angul Division Dense chotolate like masses

21383 No I, Deputy Conserna Concal lumps hke pastiles 1} inch
tor  Southern Shan  long bght reddish broan
States Burma

213331 No 2 ditto ditto Square or oblong cakes 1 x4, light

reddish brown
Chemucal Composition —The active astnngent principles of — GHEMICAL
cuteh are 2 tanmin formerly known as catechu tanmic acid and a TioN
crystalline body named catechin  The value of cutch as a dyeing

and tanning agent depends upon the amount of these two substances,

while at the same ime they are a measufe of its sudability as a

medicine

Sir Humphry Davy in 1803 was one of the first to investigate the  pavy 1803

chemical properties of catechu and hus results were communicated
to the Royal Society of London m a paper, entitled “An account
of some experiments and observatons on the constituent parts of
certam astryngent vegetables and on their operation n tannng ™
By Humphry Davy Esq, Professor of Chemustry in the Royal Insti
tution  The paper was commumicated by the Right Honourable
Sir Joseph Banks, Bart, KCT, PRS and was read February
24th, 1803 (Philosophical Transactions, Volume 93 252) Inthe
third section of his paper he discusses his expeniments and observa.
tonson  Catechu or Terra Japonica.” The matenal was nghtly
described as an extract from the wood of a species of Mimosa (the

( 8 )
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former name for Acaciz) found 1n India

There were two hinds of

extract known 1 England at that time, one from Bombay of a
uniform texture and of a red brown tint, and the other from Bengal
of a paler and more friable character and with a fracture presenting

strata of chocolate and red brown colours

It may be of interest to

quote Davy's analyses of these two samples

Pombay  Bengat
Tanma 545 433
Extractive matter 340 365
Mucilage . . 65 8o
Res due chtefly sand . 50 70
ToraL 100 00 100 00
— ——
The tannin was esumated by precipitating the infusion with 2 solution
of gelaun and weighing the pound In the matter’

was recopnised what we now know as catechn by its sweet and
astringent taste, 1ts greater solubtlity 1n boiling than in cold water,
and the colour of 1its solution turnmg red on exposure to the ar
Davy observes that the pale catechu 18 that most sought after m
Intha and the pecubiar sweetsh taste of the extractive matter
(catechin) which st contained probably rendered it so agrecable to
the Hindus for the purpose of chewing with betel nut

In 2 Manual of Dyeing  James Napier (1875) there are given
analyses of samples of catechu in the European marhet denved

from Bombay Bengal and Malabar

52 per cent of tannin Bengal 49 § and Malabar 45 8 per cent

The Bombay sample yielded
The

balance 15 Teturned as gum extractive and colouring mauer and

impunties

To ascertain if there was any umiformity in the composition of
ch Japphed to Professor H R Proctor of Leeds and he obligimgly

placed at my disposal the following analyses of estracts from Acacia

Catechu —
Tann o [Noo taneleg| gosoiuple | Water
Dark Cutch  » 589 to 191 120
White cutch of kath 722 58 68 142
Yellow cuteh Pegu Burma €92 8o 104 124

{ 90 )
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Professor Proctor also forwarded some figures of recent analyses

of extracts which were supposed to be denved from Acacia Catechu
Non tan Tant n
T:

Mark atter Dap | lesclible | Water | on <
Drysdale 422 256 76 246 558
Salatiga 308 297 2 373 491
B B Flag 1 616 120 100 154 739
B B Leurel I 596 155 76 | 173 720
B Star3 465 232 149 154 540
at 415 176 46 363 651

296 188 3rt 205 473
Pegu oo 354 o7 249 399
Assam 46 4 34g 27 166 550
Ame a57 i 9 1 153 187 562

The following tables give the result of the analyses of several
samples of cotch exhibited inthe Ind an Museam  Ther appear
ances hase been descnibed on pages 37 to 39 —

Indan Cutch

336 Surat Bowbay
142 Nask
11844 Kanara, Bomba, o
‘36 Kumzon Un ted Prov aces
:&93 Tela, Mans:um U ted Prov
1aces
2394 Janakpun No 1 Un ted Prov
inces
3395 ]anz‘qmn No 2 Unted Prov
ces
1306 _hnlllpu( No. 3 Unted Prov
1ng
3397 Telang Us ted Prov nces
3400 Chaukhaby, Uz ted Provinces
3401 Sa|pmwm No 3 Unted Pro
vinces
goss Catechu-tann cacd Un ted Pro-
vinres
Catech n Un ted Prov nces
17058 Babra

S South Crele "Central Prov aces

"5543 Pilamay Bengal »

6144
6145
15842 Angul Bengal
;\m Kamrup Assat

1208 Terpur 2
33783 Madras
35781 Kuroat Madeas

3

g | w

gl elg @1E

Slsl12)s513

Zle|d 2|8
o) s7e | 160! 2g! z5
134 | 374 | 156 | 268 o
161 398 | 397 347 | 45
120 | 429 | 330 3z 26
t41 ] 391 | 408 25
97( 73| 17 208 | 140
130] 4071 58! 230| 28
135( 368 | 173 | 284 | a5
125| 288 | 172 264 | 33

8o| 301 | 20| 206 | &
g2 276, 45| 228( g6
8o 152 49} 52! 93
17) 433 3251 49
133 | “87% 368 | 100 | 204
115 ) 402 | 134 | 2938 11

1 9] 33| 123]337] 5
1nmel 297|120 | 350 68

128 364 [ 383 | Joa{ 5
104 295 | 341 334 56
107 ) 331 | 12,367| 37
12t [ 460 451 332 ] 15
107 | soo| 971 231 43
nof 452 | 28 9 28
neé| 4zs| 6| 360! 54
1251 455| 56| 296} 29
130! 450 35| 318/ 22

J ash

a

® Estimated by another method tannn by h de powder
(ot

}

Spict extract

533
&

S
-
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Burma Culek

[ ]

» &

R - ] Z

sletelslgis!®

|18 |S2[E12a
837 Tharmawaddy . 1ws] 461

853 g | 486 3

8, Sha 123 | 445
896 » 109 | 546
2344 Solt 05| 502
2345 Had w1l 497
‘-':\46 Yaw Dwvson Had | 404
Soft 103 ) 468
2548 M aby, Bluk 7 | 94
s Yello n2] 417
:;50 w Re d 14| 455
mx Pegu No ' ns( 4z
g5 | 197
sm . thL 0y} 402
3423 el 12 426
5805 Buma (C:Icutka Bazar) 107 443
Vacyum m w09 | 49
7964 Old nmp!e . 84| 141
10330 Fegu Cut 105 | M2
,ma W cme Upper Barna 53| 475
0g7g Black Cuteh 106 [ 457
14305A Rangoon g a0t
145 106 | 462
141C . s ) 437
saq05D 10| 414
u.wsE aiza | 313
ard 161 433
»5959 Pal»oxku, Ralz Trg (472
129 523
. x . s p 3| 548
Miadalay ns] 337
1 .XSJ Shzn States 1361 356
14 (338
zs: 7 R-Ihgoou (vacusm made) 1wz | 420
Average of 31 good samples Ty 443

The methods employed in examming these samples may be
briefly stated

The tannic acid or tanpm was estimated by ide powder The
prepared hide powder was digested with chrome alom  and washed
ull free from sulphates and stmned The moist hide was then
muxed with & measured quantity of tannin liquor previously prepared
by hot water, and shaken together unul the tannin was absorbed
from solution  The weight of total solids of an aliquot part of the
hquor compared with that of the onginal extract gave the amoant
of tannn It was noticed that catechin although not precipitated
by gefatine 13 absorbed by the surface of hide It 1s somewhat
misleading 1o regard the tannin recorded 1n the abose tables as pure
&3 In several cases they include some, if not all, of the catechin

The catechin way esumated by powdenng a weighed quanuty of
the cutch with pumice and digesting 1n acetic ether for twenty four
hours  The extract was cvaporated to dryness a small quantuy of
hot water added and crystals left toform  After standing for one
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or two hours the ervetals were collected on a filter, washed and
weizhed  This method adopted by GreshoT in esumating gambier
gave cxcedlent resalts when only one cr 1wo prr cent of cateckin
was present, and ensared the mintmum amount of decomposition
The orgaric matter inco'sble 1 hot water, the ash and  moistare
were de etmincd o the uwat war  The figures for non-anning
<plub'e matter were calen'ated by difference
As might be expecred there 15 a greater vanation in the compost
uon of samples obtaned from different toutces 1n India than there
15 1n trade camples of cutch imporied into Foglind, The tanmn
1n thece tables ranzes from 14 1 t0 54 8 per cent, and the catechin
from nothung to 408 The lower valuations are due to theumpunues
present either ndded thro.gh carelessness ¢r fraud or to improper
manufsctere  When the mineral matter constitutes one quarter, one
third and one half of the extract there 15 evident adulieration and
such ertracts can have Litle salue cither as a dve, 2 medicine ora
masticatory
There 13 no rule respecting the relation betneen the tanmc acd
and catecin  In the Burma samples there is an average ratio of
91, whi'e in the Indian san ples the rano exten s from 1 ¢ inthe
Kumaun samples to 28 1 1n a Rangoon cutch  The sarianons that
may be exp d f Toay be ly studied n
obsening the compouton of the “ Catechu tannmic acid  and
“Catechin (9065, 9.66) prepared by separating the crystalline and
non-crystalline portions of 2 batch of ardinary Oudh cutch
There 152 remarkable simlanty of composiion 1 ten of these
samples, where a rather high amount of eatechin 15 associated with
alow amount of tannin  These 1nclude specimens from Surat and
Nasih 10 Bombay, the Janakpuri cutches Bahraich in the Umited
Provinces, the Central Provinces, Palamau in Bengal, Tezpurin
Assam and the Shan States in Burma  Althaugh so widely distnbut-
ed they exhibit an averape cof 37 per cent of tanmn and 15 per
cent ot catechin or arauo of 24 1 They hold therefore an inter.
mediate position betwecn the ordinary commercial cutch of Burma
and the crystallime cuich of Kumaon and are probably yielded by
the trees botamically referred to0 as A, Catechu and A Sundra
Under the head of ‘non tanming soluble matter” must be
included mucilage oF gum of the atabin class  This was detected
by examening the resiaue left after exhansting the cutch with alcoho)
The residue soluble i water was precipitated with alcohol two or
three umes unul free from colouring matter, when tt gave the reae-
tions for gum arabic with the usual tests
In some samples of cutch gwing mtch nop-tanning matter
caramelised products due to decomposition of the tannic acid were
regarded as tne s gredients
Allen records the presence of o 5 per cent of sugar in a sample
of cutch  In one of the Janakpurispecimens I obtained a3 much as
12 per cent
(93
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CUTCH
ADULTERA~
TION OF

By mixzing
barks

Re melting fa
Rapgoon

Rubbish
mixed In

»
o test for
aduiter
ants.

Adulterants of cutch —In dealing with the composition of
cutchit 15 necessary to allude to the vanous substances whichare
Ily added to adull 1t Mr Branthwaite of the Forest
Department mentions the decoction of the bark or wood of the
following trees which are sometimes used :n Burma to mx with 1t,
(Indian Foresterr, 1892) Than (Terminaltta Olivers), fauk.
kyan (Termupalia tc tosa), lan (Terminalia bialata),
hyangak (Terminalia Chebula), and to a less extent pyinkado
(Xylia dolabriformis) and pyiame (Lagerstreemia Flos-
regina) Also ngado (Odina Woodter), according to Mr Corbet
All of these barks are more or less astringent and according to our
present b

knowledge would be dered rather than
useless adulterants of a tanmun extract  For instance, the extract of
the bark of Terminalia Olivers has been shown to be very richin
tannin  Professor Dunstan obtained 6827 per cent of tannin in the
dned extract, and Professor Proctor of Leeds found the tanmin to
agree 1n uts reactions with that from the wood of Acacia Catechu,
Professor Hummel, however, reported that the colounng matter was
infenior and when submutted to the test of calico printing 1t gave very
poor results It 13, therefore, more swmtable as a tan than a dye
Where the tree 15 plentiful along the Irrawadd: below Zigyang, the
fishermen employ the extract to colour their nets
Chinese brokers in Rangoon who have nearly all the trade :n their

hands, do not own to this adulteration, but they confess that they re-
melt soft cutch muxing it with hard cuteh, and re pack it 1n boxes
This 18 probably the time at which adulteration takes place, asitis
extremely easy t0 mncorporate all manner of impunties mtoa soft
black extract It has been reported that for three years anindividual
1n Burma carried on a lucrative trade by purchasing pure cutch
m the distriet and boling it up again with 25 per cent of godown
sweepings This was said to fetch as high a rate in the home
market as the best cutch shipped from Burma

Allen states that cutch 15 not infrequently adulterated with
starch sand and blood among other matenale, and Jessart reports
that he has met with an admixture of 60 to 70 per cent of ferrous
carbonate The sdlpatanals cutch, however, contuins red earth
as a recogmised ingredient

In the foregoing tables of analyses a large amount of mineral
matter preponderates 1n 2 few of the specimens In the Indian
samples 6 1n the 24 or 25 per cent would be rejected for this reason
alone, but in the Burmese samples only 3 in 34 or 8 8 percent were
unduly loaded with ashes

Tests
A sery mmple test, besides the esumation of tannin and
catechin, 13 the solubility of catechu in go per cent. alcohol  This
is readily performed by digesting one or two grams of the finely
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e

-y
pevdered drug v hoecca Al ez e rate T"\‘ o ;;' ?:;'
sthea f ered therac waheltT feef o T art BOYEE .
exract evapea el to ¢ -y e dnner s v " C‘ ir ¢ , :' LI
throngh the s les ¢ amamens MO0 et Yaten et -
aleohtlic extractas o e €7 ¥ T far vamy rr ¢l ewt \ H
between 6o and -5 per cer , W leateemcles Sn teedy fene e
contan less than €2 o1 oc2

Int-e Gerzan Tharmaccpraa e abme tont a doected ta le
apphied ina difierent manper 1 e moestta teter dorreas s oy
after extracting catechn w tha'echel st en' e gxoe d g ger ceoL
Tha figure allowng for 15 per cemt el murare b ¢ Emleting
percent.of dned extrace Iuth Deend 1 191 g =ied o
that this requsemert 13 100 range-l ad e neended s et
cent.as the hmi of Irso'uble fendes  He dincovered tat b
residue from six samp'es of Fegu catect n vared fiem 3¢ 7110 41 133
pereent. s opnion thesefere was that catechy conlerm g to e
present official requiremert was rarely feandin the market
In the hight of the examirauon of prer shaty samp ev ¢! Ird an
catechu 1t1s clear that the Lumtaton ef (- Indanand Cele sl
Addendum of the B uh Plarmacopxia -1z £ peree  fextact
15100 bogh and that these (gures m gl tealiered 1o between (o
and 70 per cent
With Tegard 10 the ash himit of catechu the Indian srd Colo
nual Addendum fxes the maximum at 6 per cent and the Unted
States Pharmacopoeia at 5 pet cent S nee the avera,e foIcentage
of the ash of a large number of samples of Burmese cutch was
foundto be only z9, there should be no difficulty 1n obtaning
commereral cutch with less than § per cent of mineral matter
The relation between catechu and gambier ~So  far  we CATECHU
have been dealing with catechu or cutch, an astringent extract made
from the wood of Acacia Catechu In the Malay Siates and m‘u“o'r'ﬂ:‘:‘tlx
Borneo there 1s manufactured an extract from a plant called
Uncaria Gambir Tius has similar properues and st has olten
been reported that the chemical compostion of the two substances
1s identical as they both contain tannic acid and the crystalline
pnnciple catechin  The catechns separated from these two plants
were for many years considered the same, but A G Perkin (Journal

of the Chemscal Socrety, XXI111, 1904, 746, after studying their deri
vatives, bas observed certain differences

He points out that gambier
catechn contains 2 catechin Cy, Hy, O, melung at 175°—177° the
pentabenzoyl denvative of which melts at 151°—153°, while the
catechin of Acacia Catechu C); H,, O, melung at 204°—205°
gwes a benzoyl compound melting at 181°~183° Notwnhstanding
these minor differences the researches of Perkin and Yostutake, and
Kostanack: Tambir and hrembs thow that there is an exitemely
close chemicat relationship between the catechins derived from
different eources  Autention should be drawn to the [nteresting fact
1 vegetable physiology that the extract of the wood of a leguminous

{ o )
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CATECHD  tree has such a remarkable resemblnce to the extract made from
GAMBIER  the twigs of a rubiaceous shrub
Analyees of Analyses of gambier tccordng to Proctor shew a tanmn
content of 36 to 40 per cent Allen records a percentage of 47 18
M Greshoff, Haarlem has recently (1903) given the following results
of an anmalysuis of an unadulterated gambier Tanmn 23, crude
catechin 46, crystalline catechin 30—35, tsoleble 7 6, wafer about
15 ash not more than 5 per cent

The following two analyses aré given of pale cube gambier as
sold 1 Indian bazars and they are comparable with the trbles of

analyses of cutch given on page 41—

Water Tanmin Catechin (O fnso) Ash Alicholic

Calcutta SIr4 277 300 199 71t 39 799
Bombay 135 324 182 220 94 37 774
They theref h m P the Kumaon and

Janakpuri cutches of Northern India
To As a means of distingmshing betwefn catechn and gamber,
"1;‘!‘1'\‘.,“,',"' Dueterich in 1896 recommended the following fluorescent test 3
grams of gambrer re dissolved tn 25 ce normal caustc potash and
105 cc of water, 50 cc benzene ( 700) are then added and the whole
agitated in 4 separating funnel  On allowing it to stand the upper
benzene lajer shows a green fluorescence Acacia catechu does
not show this reaction
Notmithstanding the mmor diff between the Lwo extracts
as a practical manner cutch and gambier are used for sumilar purposes
i the arts and 1 medicine  Fyrdence of this 1s traced in the history
of gambier manufacture ;n Malaya  For several years the Malayas
used cate or cotch the product of the Indian A. Catechu, to chew
with betel nut but this became 100 expensive tnd they had to resort
to sanous substtutes Before 1750 they discovered the way of
malung cahes of the extract of the gambier plant, and this extract has
now almost entirely displrced Indiin cuteh inthe Straits Settlements
and elsewhere an the Far East
In the Calentta bazars Janakpun khur (cutch) and papre harr
(gambier) are sold side by side 1n all 1he grocers and druggists shops
The first is somewhat darker and 13 considered more bitter than the
imported gambuer, and the retawtl pnce 1s somewhat higher The
preference which 1s shown for one kind would seem to be merely a
matter of taste for the consumer and a question of cost for the
buyer
Prepared yCal!Cth 18 sometimes prepared locally from cutch and gambier
eatechis for edible purposes mixed with betel nut  In Calcutta the mast
crystals are sold as gala diur  Thiss prepared br taking two parts
of Papri and one prt of Janakpur, bothng them 1o water and stramn-
ing through g cloth when cold  The residue on the cloth after
pressing {8 kept forsale  The catersof pan thus sometimes prefer
an article almost entirely free from tanmic aad
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Catechu in medicine
Catechu from Acacia Catechu was recogmised as an offical
drug i the London Pharmacopeeia of 1721 The first Brtsh
Pharmacopea of 1863 included both catechu and gambier, the former
being called Catechu migrum and the latter Catechu pallidum
The inclusion of the two drugs was considered unsausfactory as
pharmacists were left 10 use whichever they pleased 1n making the
infusion, tincture and compound powder  Professor Bentley pomted
out that the infusien and tncture would vary, especiallvin colour,
according to the kind of catechu employed, and this woald lead the
patient to the belief that hus medicines had been wrongly prepared
Vith deference to this opinion Black catechu was discarded in subses
quent edions of the DBntsh Pharmacopeera, and the Pale catechu
was retaned  In the Pharmacopeena of India, 1868, Black catechu 1s
d bed and 15 p bed for the prey of the infusion,
uncture and compound powder  In this work Pale catechu 1s des-
enbed 1o be used for making catechu lozenges and 1ssa1d to possess
the advantage of bemg sore <oluble than Black catechu though
the properties are similar  In the Indian and Colomial Addendum
(1g00) to the Bnuch Poarmacopeia Blach catechu or Catechu
mgrum 1s again promoted 1o an official posiion and 1s directed to
be employed n making all the preparations
In the United States Black catechu untl recently has been
preferred to Pale catechu  In the 16th ediion (1889) of the Dis-
pensatory of the United States the extract of the heart-wood of
Acacia Catechu s referred to as* proper catechu, and gambier s
placed among the catechus not recogmised by the United States
Pharmacopeera  The editor then proceeds to deseribe 1n detan] the
vaneties of ibe official catechus to be found in the market of Phila-
delphua and designated as Plano-convex catechu or cake catechu
Pegu catechu catechu in quadrangular cakes, Pale catechu and
catechn 1n balls
In the United States Pharmacopeeia for 1900 gambier or as 1t 1s
called gambur, replaces catechu of the Pharmacopeeia of 1890 The
authors of the National Standard Dispensatory state that catechy 15
official in nearly all pharmacopaeias though all do not agree 1n specify-
ng this substance  The name catechu 1s retained for it In America
we are mformed that very hutle catechu from Acacia Catechn 15
now to be found in the market, showing that an entire change of
opinton with regard to Black cutch has established itself

Areca Catechu,

Former wniters on Indian cutch have occastonally referred to an
extract made from the nuts of Areca Catechu and used asg
masticatory, but there 15 very hittle evidence to show that ths extract
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13 a marketable article at the present time  Anshe (Materta Medica,
Vol 1, 65) descnbes two sobstances saud to be prepared from the
betelnut palm  the first was of a ight brown colour called cxt/a-
camboo and brought from Pegu, the second was of mfenor qualty,
almost black in colour, called cusAcutise and 1mported from Acheen
These were no doubt confounded with Pegu cutch and gambrer
B Heyne (Zracts Historscal and Statistical on Indra, 1813) gives
a 1 descnip of the f: of an extract from
Areca Catechu i Mysore Two products were obtained, one
with a yellowish-brown colour and earthy fracture and the other,
called Aassw, of a black colour and nuxed with tmpurities  Pereirs,
(Vol 1, Part IT, 341) gives Heyne s account ef the onigin of Aassz
and spesks of 1t as a product of Ceylon  Inaletter from an Assistant
Surgeon = Colombo in the year 1838, kassu 1s more properly
supposed to be denved from Acacia Catechu and produced in
India  Mohideen Shenff made an unfounded assestion when he sug-
gested that the cutch of South India was made from areca nuts  On
the other hand, Blume who had a wider expenence denes (Rumphia
II, 67) that an extract such as catechu is procused from the nuts
Baden-Powell i “ Punjab Products alludes to an extract called
Aossa made from areca, and 1t 18 said that a stick) extract used
for varmshing wood 15 sometumes prepared 1n Bombay, but there 1s
no definite information now existing regarding the manufacture

There 1s no doubt that in former times much confusion existed
with regard to the so-called extractof areca and among some the
confusion sull exists  About 2 year ago a sample of cutch labelled
Areca Catechu was sent from Madras tothe Reporter on Economic
Products for valestion, and from its appearance and composition,
especially 1n us yield of catechin 1t possessed all the characters of
catch from Burma From other descriptions of cutch sold 1n Madras,
1t appears that Burmese cutch 1s now largely supphed 1n the shops

A sample of extract of Areca Catechu in the Indian Museum,
designated as Pakku, was obtamned from Trandrum, Travancore
It has the dark brown appearance of ordinary cutch, affords 40
per cent of tannin, but no catechin and yields only 49 2 per cent
of alcoholic extract  It, therefore, differed in some respects from
ordinary cutch and us ongm 15 being enquired intoe It seems
hughly improbable that these nuts could be used for the purpose
of making an extract, considenng the prmce of betelnuts i the
market, and the demand that always exists for them in the raw
and prepared state  They are habutually eaten with ordinary forms
of eutch and gambuer, and sometimes they are prepared by steeping
them in a decoction of the cutch and allowed to dry, but at present
we know litt'e about the relanve composition of the numerous
trade samples of areca,and the whole sabject 15 worthy of

Investigation
( 98 )
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Trade Mtatistics

A few feferences to the prodscien and expin d. ceeh 2
gamhier wll throw much Lght v the fstere o their rerpent 1
makets  Gamberboldsa (o oposags ardaserpoied o dashte
the exrent Of crich, while the later igdaflrg % fnyrodzenas '
trade with fore gn cozmines,

Indign cu'eh is manafscered pupapl'y in Derra s~ abost gy
per cerz, of the exports from Bussh Indis are 3t pped frem Rargoen
Dunag the years from 1859 10 1673 the fo'low.y armeurty wete
exported 10 the Unned Kingdomi~

1% 17 1571 "

2,237 5352 4338 5240 ¢
In 186g-70, 19,732 tons were cxported from Burma ssleed a1
£193.602  In 1872 the valoe of the ca'ch imported sn'o the Unsed
Yoogdom was esimated a1 124468 Sutines of mose recent
umes show that for the fie years end ng 1895+¢% the merage
expornts from Briush India were 199,350 ewy (y,§22 tony), salced
at Ris12.8i2  ([227502 16s)  For the fie years endung
1904-c5 the aeerage annusl exports were reduced to 83 6,3 s,
(a139tons), saluedat Rys77,t32 (£98475 g2 4¢) Thepnee
per bundredweight 1t Riyaz (L1 30 84)  lawn yesr the
Untted Kingdom took one-half and France ont-sixth of the
exports, while Germany, the Umited States, Holland, China and
Ceylon ook zmaller quantines

The trade in gambier 1s much larger than that of cutch  This
article has been exported from Singapore for several years In
1839 we find that over 5,000 tons were sentto England from this
port  In 1872 the tmports snto England reached 211,500 tons salued
at £451,737 Singapore exported 1n 1871 no less than 34,248 tony
of gambier  In 1876 the amount rose to §0,000 tons andn 1877
1 fellto 39000 tons  Recent etatistics show that m 1993 32,033
1ons of block and 2,823 tons of cube gambier were sold at Singapore
In 1904, 22 246 tens of block and 2,563 tons of cube were sold and
10 1908, 29 921 tons of block and 3,445 tons of cube  About 5300

tons of gambier from the Stransis Imposted annually into Indu,
chefiy at Caleutta, ar Rip.8 (1 36 44) per owt or R3so
{423 342 84) perton  This amount Is almost entirely consumed
1n the conntry.

Conclustons

‘The foregoing notes deal with two products differng in botani.
<aland geographical otigin, yet baving in many reapects eimilar
properties  They have long enfoyed a feputation i medicine
and have nwalled one another in their claims for admission into
the Pharmacopaias of western nations, the pale catechu or
gambier 13, however, now taking the lead as the favounte drug
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The reasons for this are not far to seek The khair tree (Acacia
catechu) occupies reserved areas under the Forest Department 1o
two orthree centres in Burma, Kumaon in Northern India, and
perhaps Bombay, and the manufacture 15 restricted owing to the
limited number of trees available for fellug  On the other hand,
gambier 15 obtamned from a crop the cultivatton of which can be
readily extended as the demand for the manufactured artcle

and the unsfy of p and greater outturn
of the product appeal favourably to purchasers  Indimn cutch,
especially that of Burms has a standard of its own, and will
continue to command a market on account of the high qualty
of the extract intanmn By a system of natural reproduction in
the forests 10 localities wdicated in the above notes and by careful
attention to the manufacture, cutch of India should long remain
2 nval of the gambier of the Straits in dyeing and tanming industries
and tn medicine
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The objects of THE AGRICULTURAL LEDGER are —
{1) To provide ine d with or with ¢ products
1 a form which wall admit of its read) transfer to ledgers;
(3} To secure the maintenance of umiform ledgers (on the plan of the Dictionary)
n all offices d ltural subjects through India, a0 that
references to ledger entries made 1n any report or publication may be readily
utihsed n all offices where ledgers are kept,

{3) Toadmt of the 1 n form, of inf on any subject
d with agnculture or products to officials or cther persns
interested therein

{$) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic
Products. With this object the information published in these Ledgers will
uniformly be ginen under the name and number of the Dictionary article which
“they more especially amplify When the subject dealt with has not been
taken up in the Di~tionary, the position it very possibly would eccupy w
future 1ssues of that work will be assigned to it

To facilitate the preparation of an mdex 10 THE AGRICULTURAL LEDGER
the following arrangements have been made, commencing with
1900 ~—

All pape-s pubhished wll be paged, urespecuve of subjects, into an annual volume

The annual paging will be given on the top of the pages But to permitof a
continuation of the classification mto the vanious series futherto observed,
& further fol o will be shown &t the bottom of the pages, This will be pre
served throughout each series and be conunued for several years, unul 1n
fact sufficient matenal 1n each senies has been accumulated to constitute a
farr sized volume.

Atthe end of the year a pnnted index and utle-page will be 1ssued for the
annual volume, and after a period of, say, five years an index and title page
will be 1ssued for each senes. It has been found that many persons subscribe
for a certain senes only and do not care to receive the cthers. The new
arranpemert, while permittng of the formation of an annual volume, wil
at the same time reta n the senal classification



THE
AGRICULTURAL LEDGER.

1906—No. 4.



AGENTS
IN BriTan
Mr E Arnold, 41 & 43, Maddox Street, l\lr Bcrnard Quaritch, 15 Piccadilly
Bond Street, London
Messrs Constable & Co , 16, James Street, Mr D H Dlackwell, 50 & 51, Broad
B e Tt s Street Oxford . s
. . re NI ~ -

don

Oxn 7ae ContiNeNT.

Messts R Friedlinder & Sohn, Berlin,
N. W, Carlstrasse, 11

Mr Otto Harrassowits, Leipzig

Mr Karl W Hiersemann, Leipzig

I’I\lr. Ernest Leroux, 28, Rue Donaparte,

Mr Martinus Nyhoff, Hague, Holland.
Mr Rudolf Haupt, Halle A.S, Germany.

In INbna

Messrs Messts
'I‘lmck’er. Spiwk & Co, Caslcutta and [ Rai Sabtb M Gulab Singh & Sons,

Newman & Co, Calcutta
R. Cambray & Co, Calcutta

S K Lahin & Co Calcutta . a3y
Thacker Co.. Ld, Bombay ' -
V. Kalyanatama Au)ar & Co, Madras . .
Higginbotham & Co, Madras

A Natesan & Co, Madras " ' toaie

S Murlhy& Co, Madr.u Ka1ull L1ING 1 ress Allddaoda
‘Thempson & Co, Madras Sundur Pandurang Bombay
Superintendent, Amenican Bapust Mission Go%al Nara .'m & Co, Dombay

'ress, Rangoon. :rguson. Ceylon



(Vegetable Scoduct Serics, Lo 96.)

THE

AGRICULTURAL LEDGER.
1906-No 4.

——

PSOPHOCARPUS TETRAGONOLOBUS
(GOA BEAN)

GOA BEANS v INDIA

Byl H BURKILL, Officiating Reporter on Economic Products to the Government
of India

In the genus Psoph pus, Agnicultare or H 1 finds THE GENUS
PSOPH
two serviceable plants, the one 15 Psophocarpus palustris, a SRS
plant widely cultivated in Africa nd introduced 1nto South America, u‘sp:cslae!:l
the other 18 Psopliocarpus tetragonolobus, which 1s cultivated
from Maurstius to New Guinea  Possibly the whole genus 1s to be
reduced to these two widely grown beans wh ch d fler thus —

Flowers on short stalklets severalewP, palustris

Flowers on long stalklets fev larger—P tetragonolobus
Both have been grown in Ind a but P, palustris s not gro vn now

P, tetragonolobus was the first of the two to come to Furopean Flest report

knowledge Rumpf who Ined in Amboyna from 1653 to 1702 drew ogonulaburs‘
it and descnbed it. ¢ This Phaseolus gives * he says (Herbaru
Ambomnensis liberix cap xx1 Amsterdam 1750 tab cxxxu)
* tuberous roots as well as ed ble beans Iis flowers are the
largest of all the Phaseol within pale blue wthout dun-
coloured they are few and only open before midday and do not
produce much frut The beans are quadrangular about
a hand span long or sometimes 2 foot long  hardly a finger breadth
broad, with membranous frilled wings at the marging pale green
at first—then smoke colour and hard  When old the pods have
narrowed W ngs quadrate and at matunty they open 1n the sun
with much crackling The root has the form of an oblong
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termip  In Latin the plant 15 called Lobus quadrangulans, in Malay
and the Javan lsnguage Boter, ... 1n the language of Banda Culedet,
in that of Bali Caloncan Botoris derned from the Arabian Bar
which means a lobe . . The bean 13 produced 1n Amboyma ard
elsewhere apparently, 1n Java and Baley, but 1s rarely cultvated

¢ Its tender green pods, before they harden nto the beans, are
cooked, cut into short segments, hke other such beans «+ The
nipe beans can hardly be eaten as they are said to make the head
heavy, ... Therootis eaten boiled and for the purpose s dug
before the bean ripens, after which 1t 1s less pulpy and dry

Rumpf s plant, which s figured, 1s undoubtedly Psophocarpus
tetragonolobus. Linnacus, when he came to range and catalogue
all things known to have lfe, called 1t Dolichos tetragonolobus.
Necher, who still had no more information than old Rumpf afforded,
m 1790 changed the name to Psophocarpus tetragonolobus,
which name we now adopt

In 1790 Loureiro stated that it 15 grown 1n South China  Itis
not uchkely that he meant the neighbonthood of Canton (Flora
Cochinchinensis, p 437)

Fleat resords I 1799 according to Roxburgh it was introduced into the then

r Indla

twelse years old Botame Garden of Shibpur, Caleutta, and 1t continued
(o be grown there for the Supenntendent’s table for some time (r1de

gh's Hortus Bengalensis, 1Sty p 55) Rosburgh did not
Lnow the native conntry of the bean, 2 circumstance which indica‘es
sorely that it had been grown In India before huis time  Most
likely Roxburgh obtained his seed 1n the first snstance from local
sources  Jt can also be proved to have been in cultivation at
Madras about ths tme; for Wallich who in 1828, distnbated
herbarium specimens from the Calcutta Botanie Gardens collected by
Buchanan-Hamilton (in charge 1814+15) and by timself, also dis-
tnbuted specimens collected for him from Madras

Flrat rocard In 1820 Psoph pus tetrag fob was in cultination

for Besnions

22

Found 1a
Barsa.

remen ua
1 F
R

in the French island of Réanion (Breon, Cafalogue des flantes
eultivdes aux jarding bolamgque et de naturalisation de I'le Bourbon,
p 1) DBreon did not know us ongin, and (his indicates that
it had been in Réanion before th~ foandation of an expenmental
garden there Had Dreon recened it from the Caleutts gardens,
with which an exchange had been established, it would have been
acknowledged

In 1826 Wallich found the plant to be coltivated (or run wild)
in Lower Borma

In 1825 Sennge, who wrote the account of the pea family in
DeCandolles Predromus, descibed Rumpls p'ant, and remarked
that Da Fett Thovars had obtaired a siculir, but smaller plant
2 from stream sides in Madsgascar  This remark would seem 1o be
the first mention of Psophocarpus palustris.
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In 1826 Desvaux, stimu'ated by the work of Seninge to publishhis
observations on Leguminos, descnbed Psophocarpus palustrs
from damp places in Seneg1l, West Aftica (dnnales des Scaences
Auturelles, Senies 3,1x, p 420)  Thesame plant was again descnbed
by Guillern, Perottet and Richard in 1830 as Psophocarpus
palmettorum (Flore Senegambix Tenfamen, p 222) from
spectmens which they had obtamed chmbng up palm stems
near Cape Verde, West Afnca

Mention has been made of Wallich’s distnbation 1n 1828 on
behalf of the East India Company of the large herbinum then
formed Graham, the Professor of Botany at Glasgow, named
Wallich's Leguminosz and found both Psophocarpus tetragono
Iobus and Psophocarpus palustris imong the specimens , but
he did not at first recogmise euker, and named the one Dolichos
ovatus and the other Dolichos suffultus Dolichos ovatus
was however, almost diately d to be Psophocarpus
tetragonolobus

The first important work after this date 15 Roxburghs Flora

Indica, n Which (e 1832 p 305) he contents himself by saying
¢ Psoph lobus s reared in gardens for the

pus tetrag
table, where indigenous I cannot say we have an herbaceous
variety from Pegu with esculent roots It 1s astomshing that
he does not give any vemacular name for the plant as though
he had not known one In 1834 Arnott and Wights Prodromus
Flore Pemnsule Indi@ Orienfalis was published They descnbe
the plant which was evidently famihar (to Wight at least) from
gardens at Madras, but without giving any other mnformation In
Grahams catalogue of the plants of Bombay published after his
death at Khandala in 1839 Psophocarpus tetragonolobus
is sad to be culuvated in gardens and used Like French beans *
n the Bombay Presidency— a natwve of Mauntius It 1s impossible
to find out if Graham had any evidence before htm when he said
that the plant had come from Mauntws He gives no vernacular
name

In 1837 Blanco (Flora de Filipinas p 576) wrote that the
plant 1s grown round Manillz and eaten

The first Indian vernacular name recorded1s  Charakon: Sem’ —
the famihar Bengah name —it was recorded 1 1845 1n Voigts
Catalogue of the Planls cullivaled af Serampore and Shibpur
Voigt runs wide of the mark when he suggests South Amenca as
1ts onginal home

In 1842 Hasskarl studied these beans 1 Java  His work
(Flora, xxv, Bublaller, p 75) 15 2 new landmark He found
i Java that there were present both P tetragonolobus
and P, palustris, and that the latter had two vareties  But
Psophocarpus palustris was not recogried by him as a
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described  plint and  consequently got the new mame of
Psophocarpus longepedunculatus It, he records, was
called by the naties “Djaat monjet” (monkey djaat); while
the two vameties of P, tetragonolobus were called respec-
tively “Djaat ' and “Djaat Putor  (Parka like Djaat, because s
pods were thought to be Iike those of the Parkia tree)  Djaat s the
long podded Psoph pus tetrag lobus: Djaat Piitor 1s
narrow winged hence Hassharl s name of var micropterus  He
brought all into cultsation in the Dudenzorg gardens (oide his
Tweede Catalogns der sn slanis Plantentuin te Buitensorg gedweekle
gewassen, Batavia 1844, p 281)
Hasskar] wrote of the varbility in colour of the seeds in his
Plapte Faramee Rarores, 1848, p 388
Miquel saccount 1n 1855 (Flora van Nederlandsch Indse, 3, p 181)
is only a putting together of Rumpl s and Hasskar] s accounts
The name Djsat Putor appears in Teifsmann and Binnendyk's
Catalogue of the plants grown at Buitenzorg (Catalegus plantarum
guae tn Horto Bolanico Bogortenss coluntur Batawn, 1866, p 263)
8s D)adtpeteur , and of both Djaat and djaat petewm we have three
races named which differ n the colour of the seeds
Djaat poetie—vwhite seeds
Djaat retam—black seeds
Djaat koenieng—yellow seeds
Djaat petem poetie~white seeds
Djaat peteur 1etan—Dblack seeds
Djaat peteui hoenteng—jellow seeds
‘That most unfortunate plant Psophocarpus palustrls, already
with four names, obtained a filth in 1858—P Mabala—from the
Alrican traveller Welwitsch (Aponfamentos sodre a Flora de Angola,
p 589) and later it s~ems agun to have obtalned another in
Psophocarpus comorensis (Pierre in Bulletn de la Seerétd
Tinndenne de Paris, i, 1883 p 380, and in Grandidier, Hustorre
physigue, naturelle of politigue de Madagascar, n, 1886, plate 34).
W e can now dismiss it with a few further remarks  Ithas been found
1o be cultivated very widely in Tropical Afnca  Welwitseh found 1t
generally calivated in Argola at nhile distance from the coasy, its
zeeds eaten fried in o1l under the name of “Mabala’ (Zfierm, Cafa-
logue of the African Plants collected by F Weluntsch, 1, 1896,
p 26) . Speke and Grant found # in Mozambique, Sir John Kirk
found 1t on the Zambesi, others have found jtin Calabar, at Nupe,
and on the Congo (r1fe Baker in Oliver s Flora of Trop Africa,
i, 1871, p 208) Baron says (Journ Zinn Sec Dot xxv, 1889,
p 261) that {t is common in betn East and West Madagasear
Bertharm {n Martius, Flora Branlienns, xv, pt i, 1859-62, p 107,
plate 53) shows that the p'ant bas besn taken to South America
where I+ has long been] established nesr the port of Dahla. Ito
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(Tentamen Flore Iulchuenns) says that it s cultnated i the
Luchu Istands

Posubly 1t1s a natne of Madagascar carmed thence westwards
through Afnca and to South Americaand eastwards to Malaya, but
the enidence 1s slender as far as 1t goes at present, and the less sad
the better

We have seen that it was once tried i Calcutta, but did not

persist

Psophocarpus tetragonolobus, the plant that we are

more nearly concemed with, 15 not to be found on the continent of
Afnca We have seen that before 1850 i1t had been noted to be
in Réemon, India with Burma, Java and the neighbouning islands of
Bali and Banda also 1n the Plubppmes and Amboyna  Since 1850
1t has been shown to occur in Mauntus, towards the western end of
s distubotion (Baker, Flora of the Maunitius, 1877, p 79),
and 1n New Gumnea at the eastern (K Schumann Flore von
Kaiser Wilkelms Land, p g9, Schumann und Lauterbach, Flora
Deutrek Sehtitzgederty 1901, p 372, Warburg, Pllansenkled und
Nutepflanzen New Guineas, 1899 p 65)  Safford recordsit from
Guam 1 200 miles east of the Philippines, and peopled by & stock
of Philippine ongin  (Useful plants of Guam in Confridutions from
the United Stales Nafional Herbarsum, 1%, 1905, p 281)

Usten (Beobacktungen ber tropssche Markte, 1905, p 419) says
that the bean 15 found 1n the markets of Java

In 1862 Sir George Birdwood (Cafalogue of the Eeonomic Pro
ducts of Bombay, p 123} mentioned the plant as a Bombay product,
fining wrongly its home™as Siclly upon an incorrect identification
He gives the Bombay names 15 Chandaree, and Charputtee, and the
Cinghalese name as Dara Dambala  Lisboa in volume xxv of the
Bombay Gazetteer, names the plant as Chowdan or Chevaux de
fnize of the French, desenbes it, and says loosely that "1t 13 cultis
vated through Bombay and Inda’

As Psophocarpus tetragonolobus Likes 2 considerable quantity
of mossture i 35 most 2bundant 1o the damper pants of India  From
the Panyéb 1t 15 almost absent, 1f not quite 50, In the United Provinces
1t can only be got to mpen seed with some dificulty The late
Mr Wilham Gollan informed me that at Saharanpur it Wwonld make
good growth duning the rains, but would hardly bear more than a pod
or two, and that 1t was lost to his garden some 15 years ago by not
seeding

In the Central Provinces and Berar 1t 13 & hitle more at home, and
can be found, but very rarely, in the willage gardens. Sir George
‘Watt collected 1t at Anjangaon in Berar 1n December 1894 and noted
that 1t was only grown m a few sillages A lutle later Mr F, G Sly,
Commssioner of Settlements, Central Provinces who had st cultivated
in the Government Garden, Nagpur, distnbuted 1t to the willages near
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Nagpur, and in 1993 its cultivation had extended beyond the district
of Nagpur In other parts of the Deccan plateau 1t 1s grown freely, as
at Poona where lrge quantiies come mto the marhet and where with
wngation it 1s made to produce pods in the height of the hot weather
(vsde Woodtow, Gardeming 1n Inda, ed, 3, 1899, p 267) In
Mysore according to tnformation kindly supplied by Mr J Cameron,
1t 18 largely cultivated

Under the Western Ghats the plant 1s abundant, Mr R P,
Mchta, formerly Deputy Director of Agncalture, Poons, informed me
that it 18 not uncommon in Gujarat Itis common in the Bombay
market being grown near Bombay It 1s also common around Ratnr-
g, and common near Goa

On the Eastern side of India, 1t occurs not very frequently in
Bengal, but commonly enough near Caleutta to be a well known
vegetable  The secds ate regulatly sold by some of the native seeds
men of the city and every now and then pods are offered for sale 1n
the New Market. If grown at all in the valleys of Assam, the fact s
unknown to me 1t 1s grown at Chittagong (see Pramn, Dengal Plants,
1903, P 39!) I have notscen 1t under the Eastern Ghats, nor

d any ding 1t from districts north of Madris
About Madras 1t 1s cultivated,

On the east coast of the Bay of Bengal it 15 to be found through-
out Arakan It is cultvated almost everywhere in Burma and very
widely in the Shén States which supply the seed to Central Burma
Only inBurma 1t 18 a field crop  elsewhere it 1s always a garden crop

The dstricts of Burma* in which the plmt 1s most largely cultl-
vated are —Kyaukst, Mandalay, Meiktila Yamethin, Prome and
Henzada lheretsa very Dttle of it in the Mong mit Shin State
which 1s admimistered as 3 division of the Ruby Mines District and
a hitle in the Upper Chindwin Diviston and a ltile m Katha In
Hanthawaddy there Isa lutle  In Tharrawaddy it 15 almost absent
Chtnamen cultivate 1t on a smnll scale close to Rangoon Itis
culuvated 1n tiny garden patches in Dassemn  In Pegustis found in
gardens only  In Thatbn, Itis more extensively grown by Karens on
the banks of the Salween

It is found in every village of the Hsipaw State (Northern Shén
States) and on a farly considerable scale 1n Hsumhsar Sub State  In
north and south Hsenwi it 18 farly plentiful It 13 grown in the

large hengtung State
The sources of the seed supply m the Shin States are chiefls the
villages of Kyauk Khwet and hywet nay the bor the
* The credit of getting together almost »' 1
Lelongs to Mr A Galtskell 1C.S, formerly Land

Agtirulture Burma
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Tedzman tact of Krauks™ and hge run, aleo Magmyo which 11
the Alzn?slir @ stnct tho gh on the Shan p'stean Wetwun jost east
of Maymro s Higlha g tathe \aw State (Myelatd st et Southern
Shin Sttes)
Manr of th nawes app 1+d to Psophocarpus have an obvious
mean ny 1 give tham below g9 far as 1t i3 1n my power —
1n Maunt »s and Réenlon  Po 5 Carrd or Square paa
In Indn.
Amerg the Engl sh Goa bean
Amory the Portoguese atGoa Fava de Cavallp or Horse
RBesn
Bermbay Chandan {forr winged)
Charputtee (four leates)
Ghevda (meaning bean at timey mesning
Dolichos Lablab only)
Ben~al  Chara koni sem (four cornered bean)
Lakar eem (suck besn)
Madras  Morisa avaras (Maurt oy Bean) @
Cerlon Dara dambala (four winged bean)
Borma  Pe saung o3 (bean ) ke Averrhoa Carambela)
Pe myit (bean root) is the root
Raren hills  haw Bemra (Burmese bean)
Stan hifs Htopong (17 the Pong bean pong m1y
mesn happy) the root be ng Ho-l to pong
In the Sgrms Settlements hachang Botol or haching
Botor (hachang means a bean but Botol or Botor 1s not
3 factonly exp'aned The theory that Ridley quotes
in Journ Royal Asane Soc Strafts Branc! xxx 1897
p frg that ot comes from botle s untenabe Rumpfs
speculat on 11 at it comes from 11 ¢ Arab ¢ Datr seems far
fetcl ed)
In Java  Botor hachang and Dja t
TnBak  Caloncan
InBanka  Cul bet
In Amboyna Botor
In tle D} Ippnes nd Gluam Sequdllas  Camaluson
Calamismis Pallam or Palhng
The evidence of langutge 1s aga st the bean beng natve BDF
whete wyt n the Xndxban gI'mpm: For nong of the nam“e's g;'rc::‘l;
texcept It pong (St4n) tave any 1mpress of age they
ady
e Achard in Bis s s00 Plantes Finde 1965 F 2 “":s;:‘mf et
11y name is Moy aukouavarecody which ody means climber  The

due Lo some m sconcept on  The terminat 08 & .
‘;"l‘ is Mor su .v-c. . B erstood o eise Muskku axa 3 mean 0F ped
s,
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ORIGIN OF uncorrupted expresstons of the modern language 1n which they are
canpus  used That it should be found wild in Burma proves nothing ; for
“{&‘.{‘.?s"“‘* when wild it i3 certamnly an escape from cultivation

If 1t be agreed that the phint 1s not Indian, then how did 1t reach
India? Possibly by two ways (1) through Gox from Mauntius or
more hikely from Rodnguez, the 1sland near Mauntius of which the

. Portuguese made much use, and (2) almost certamly from the
Malay Islands by the Malay Peninsula just as Mamoc did (see 42
Agricultural Ledger No 10 0f 1904 P 124) Economic products

tablish th lves in new more easily than their names »
cuicnndl’n.l: not the Goa bean lost its Malayan names on reaching Burma and
became the pea hike a Carambola and the pea with a tuberous root,
names which, however, 1t took with itto Arakan, where the long
cultivated plants do not generally pass by common Burmese names
The Karens callit sunply Burmese bean  Only the Shéns apply to
1t & name hard to explain

Now the Shdns say that it came from Burma and the Burmese
sometmes say that it came from the Shéns; but it 1s per~
fectly certan that neither the one nor the other know whence 1t
came to their country  Possibly its field culuvation 1s more recent
than 1ts introduction into the country

One may freely speculate as to whether Psophocarpus reached
Mauntius or Rodriguez from Malays, or Malaya from Mauntius or
Rodnguez There 15 only one powmt known to me that s useful for
evidence, and that point s in the very probable African or Mascarene

canitbe  ongin of Psophocarpus palustris  For if Psophocarpus

Mascarene? pafyctris took its ongin m Africa or the Mascarene islands or
Madagascar, then probably the very similar P, tetragonolobus had
an ongin n the same part of the world

DESCRIPTION Psopt: pus tets lobus i3 an annnal, of 8—¢ months

OF FLANT  jyraton, after frowing 1t dies  The tuberous xoot swells up very
early; and when fruits are npe 1* 15 slready stungy and insipd

‘The common plant m India has yellow-brown seeds In Burma
together w th yellow brown seeded plants, are white seeded plants
White seeded plants extend to Arakan but do not reach Bengale I
have also obtamed white seeded plants from Hsipaw in the Shin
States  Very dark brown secds have been seen from Nagpur.

The Burmese distingwish two races, long podded and short
podded There 1s no great difference between them The long
podded 1n Burma 1s generally 6—8 inches long (Rumpf says that in
Amboyna 1t may be a foot long), and the short podded i 4—5
inches long  Short podded specimens have been seen by me from
Prome, 1n the Pegu bazaar wnd near the Sittang river at Mingwa

Cultivation
CULTIVA= « In the Shén States the seeds are planted m the beginming of June
TION or when the rains begun, three inches deep i willage gardens Rich
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wet sorl 18 chosen, or if the soil 18 not very rich plentifal watenng 18
resorted to, In some of the Southern Shin States such s Kentung,
one finds two or three plants 1 the comer of a garden here and
there, Butin parts of the Northern Shin States the plants are rmuch
more plentifully sown  There they are to be seen 1 Taung yas or
forest cleatings, generslly where bonfires have been made round the
dying trunk of a tree too large to have been cut out, 1 ¢, where the
burming of rubbish, branch wood, etc, has manured the soil I the
plant be sown in a garden, ndging 13 often resorted to

The s=edling 1s left to take care of 1tself as soon as established,
having been provided with somethmg up which to ¢chmb It grows
to 1o—12 feet high  Sometimes the Shins dig tha root up and eat
it, but more generally they leave 1t to produce beans which are
gathered young except those intended to set seed The crop 1s
gathered 1n December and January  The tuber is said to be much
larger than 1s produced 1n Burma

The cultivator saves his own seed, but 1n the Hsum hsat Sub State,
which 1s west of Hsipaw, the Shdns produce seed for sale to Burma,
and £0 also 15 done 1n the near parts of the Maymyo sub dwision of
the Mandalay distnct  This <eed produced 15 carned down to the
plamns and grown in the Central parts of Burma, anditsellsm
Kyankst at R7-8 and sometimes R1o (108 and 135 4d) per basket
(13 bushel) or double the price of local seed  Through the Director
of Land Records and Agniculture, Burma I have recened the follow
ing nteresting information got together by Mg Shwe Zan Aung,
Supenntendent of Land Records, Kyaukst —

“While much of the quality depends upon the care bestowed on
the selection of seeds the difference between plants grown from
Shén seed and locally saved seed may sull further be ascribed to
the fact that 1n spite of the more abundant ranfall m the Shén
States the hilly country 13 not exactly waterlogged as the plams are,
for it wmill be noticed later on that the excess of moisture 1n the
ground matenally affects the yield

*This 15 the reason why the fields shghtly higher than the restin
2 hold ng have been selected with better results than the low grounds

“ Goa beans thnve very well on clayey sotls or non myenu, but the
tubers are t00 big to be prized by the people  Sandy loam or sane-
mye 15 s21d to be best swited for the cultivation  The crop has also
been known to grow on clayey loam or phutcha mye,

« About the months of May or June (t¢ Kason or Nayon) water
18 let onto the selected fields from the nmgation channels and the
land 1s lengthwise, and duagonally ploughed

“In July or August (Waso or Wagaung) as the case may be, the
land 1s barrowed and hoed into furrows between wiich ndges or
“baungs’ 2z feet broad and 1 foot high are prepared with a spade,
1} feet apart 1n order not only to admit air and water freely and to
drain off water effectively

( 109 )
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COLTIVATION “Then the seeds are buned m small holes, about 3 by 6 inches
¥ PSOPHO

rEARRUS apart, specially prepared for the purpose on the ndges
LOBUS “ Two baskets of seeds go to an acre  If the Jocal seeds popularly

styled * Pegale’ (little bean) in contradistinction to * Pegyr’ (large bean)
the parent sced be used, the operattons are generally a month later
Irpigation “Immedately after sowing the field is flooded from the Irngation
channels, but the water 1s withdrawn at once
“The land 15 agan subjected to alternate flood and drainage
until the harvest It 15 done at least three times every two months or
according to the amount of the rain fall
¢ Great care should be taken not to allow the water to remain long
on the fields except when the plants have flowered or frnted, for as
stated elsewhere, the excess of moisture tends to reduce the number
of tubers
Weeding “Weeds are penodically remqved—say twice or thrice during the
season as the case requires—chiefly by women who are pad at 2
annas each with free meals provided by the cultvator for the day
The superfluous growih among the creepers has to be plocked out
by hand  Thus the work of weeding 1s a tedious process and 1s
expensive  Stakes are not used, the plants are left to Lie along the
ground  From January to March, 1 ¢, (Pyatho to Tabaung) when
the land 1s fairly dry the tubers are dug up by men and gathered
by women  Each labourer 1s paid esther by the contract, or by daily
wages when the out-turn 1s bad  The contract is 1 anna per 10 V15§
of tubers collected  The daily rate 1s Ro-6 0 (64 ) for each man and
Re-4 o (44 ) for each woman
+ In erther case 1n addition to these rates a bag or a load of tubers
1s appropriated by each labourer as tus lawful wages The digging
operaton serves a double purpose, 1st, for the harvest, zndly, as 2
prelimimary loosening of the ground for the following crop, zis,
sugarcane m the Singamng hip and early elsewhere
! Farm yard manure 18 known to have been used with advantage
Cart loads of cow dung are scattered in small heaps and distnibuted
by water at the time of ploughing
Diseases of “No insect pests are said to have mjured the crop  But if not
BheeroR  preceded by a crop especially paddy, 1 ¢, of grown on fallow land or
virgin soil, the tubers become covered with excrescences  Although
not exactly & disease, 1t 15 & failure from the popular pomnt of view

Sowlng

Manuring

Average cost. «“The average cost per acre of the culvation may be tabulated as
follows — -
R a

Ploughing z 00 (25 84)
Harrowing 100 (15 4d)
Prepanng nidges 2 8 o (35 4d)
Weed ng (twice) 812 o gux 84)
Cost of seed 14 0 O 18 84 )
Sowmg 300 {4s)

Harvesting .9 6 0 (r2s 6d3)

Torsr
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244 10 ths RS (108, 87) or Ry (97 42), the Government Revenue,
sncloding the water rate a3 the land 18 state or non-state  The abose
fsa constlidated revenue of which Ri~4 (15 84) in the case of
ctate lands and Ro-1¢ (15 33 ) 1n 1hat of non state lands have been
fized s land rents  The total outlay therefore amounts to R48~10-0
or Ra7 10 (645 10d or 638 64).

wTheaserage peld per acre 18 1,500 viss (48 ewt 99 1bs) of tobers
valued at R67-8 (90s) &t the wholesale pnce of RS (6or) per 1,000
vies (33 ewt. 66 1b ) and the net profit amounts to R1g-s or RiB-y
(251 84 or 241 4d) peracre s

“As with other crops, so with ts there &re ‘middle men
popularly called * Ywe® who sell the tubers to *Letka® at the retarl
price of Ré5 (865 84) per 1,000 viss (32 ewt, 66 1b)

«The margmn Jeft 1o the Bond fide cultwators after trouble and
expenses would by itself not be ging, but the s 10
Singaing township generally grow a bumper crop of sugar-cane in
the year after Goa beans It 13 said that the cane crop, if preceded
by Goa beans, y1elds half s much agan as uswal

«1f any plants are left to seed the young pods may be piched and
used as 2 segetable  No use i1s made of the nnpe seed unless 1t be
that now and then o the Ye Yaman tract, some muschievous person
saves 1t and sends it up to the Shin hlls for thé purpose of adulterat-
g good Shdn seed, or 1t 1s locally sown for two generations yielding
2 less and less valuable crop each tme

“ As far a3 can be ascertained there 13 no record of ts mtroduction
into the province *

Some time after the receipt of the above report Mr H B Powell,
who had succeeded Mg Shwe Zan Aung as Supermtendent of Land
Records, Kyaukst, supplied information that the area under the crop
had undergone a shght decrease owing to want of water for un-
gauon, several unigation works being under repair—

1898

975 acres
1899 237
1900 . 807
As he anticipated the &

creage rose agam and was 2132 in 190102,
though less again since

Mr T C Wilson, Sestlement Commissioner and Director of Land
Records and Agriculture, Burma bas kindly supplied to me the
figures which may be found onp 63

The distncts thatadjoin Kyaukst are Mandalay Sagamg, Myingyan
and Meiktila
y the

In Mandal } 1sapp Iy of more recent ongm
than 1n Kyaukst The method and the cost Is the same asin
Kyaukst The market for local produce as well 88 very much pro-

duced 1n Kyauks® 15 1n Mandalay, where 100 viss (365 Ibs) sell for
R10 (137 44) n December and less sums down to R (6¢ 8d) 1n

{ 11r )
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Jannary, the immatare pods sell 1 Mandalay at about Rg (6 84)
per 100 viss (365 lbs ) Seed in Mandalay sells at Rs (65 87) per
basket, and a basket of seed gives at the most 700 viss (22 cwt
91 1b) of roots or 1 400 viss (45 ¢wt 701b) per acre Pe myit 1s
not grown 1n the district of Sagaing and Myngyan

In Meikula there 18 not much culttvated  what Jittle there 1s s
1n the Njaungyan circle  The outturn 13 abont 6oo wiss (19 cwt
62 [b) per acre

South of Meiktla 13 the distnict of Yamethin where a small
acreage has been grown on the border of & large swamp m the
vicimity of Pyinmana since 1878

The seed 1s sown 2 inches apart on ridges 8—10 inches high and 12
inches apart, at the end of June or beginning of July, and the tubers
are in the market in January and February

‘The cost of culttvation for an acre 13 a3 follows —

Ra p
Half basket of seedat Rro (135 44) § o o (6s 84}
er basket
Mak ng ridges . . 9 o o (rzs)
Weeding . 1 4 o (is 8d})
D gging up of tubers 0 0 (315 44)

. + 16
Yearly nterest on a yoke of l;laugh
ca25= . . « 112 0 (25 4d)
Torir 33 o 0 {44s)

The yeld per acre vates from 8co to 1,200 viss (26 cwt 81b to
39 cwt 12 1b ) of tubers

It 1s culuvated chiefly for us tubers Pods or beans are not
allowed to go to seed but are plucked when tender and sold asa
vegetable the value of tender beans per acre 1s about Ry (9s 44)

Not bemng cultivated for its seed, 1t 15 not tramed on sticks
Plants grow to & height of one foot and are allowed to creep or
overhang the raised ndges on which they are grown

‘The price of the tubers 1s R6 (8s ) per 100 wiss (365 Ib)

The area under Goa bean cultivation 1n the district 1s insigmficant

In the distucts of Prome Henzada Hanthawaddy and Tharra
waddy we have rather a different cultwation, for here the land
penodically flooded by the nver Irrawaddy 15 used and we have
also a little garden cultivation on s01ls not so sandy as the niver soils
The tuber grows larger mn the sandy than in the clay soils but has
not such a good flavour  The seed 1s sown on manured ground and
1s given bamboos to climb up The crop s sad to be dug in
Henzada m N ber and D b Cul 15 dto
cost R40 (53¢ 44 ) per acre and the yield to be 1,300 viss (39 cwt
121b) The tubers sell at about Riz 8 (16 8J) per 100 wiss
(365 1b} We find coltvaton very sumilar to this i the Thatén
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distnet, where the banks of the Salween are used, and traders dispos¢
cfthe produce 1 Moulmein The seed s there sown in small
furrows 8 inches wide and 2 inches deep It scems that i Thatdn
certain 1slands 1 the Salween are allowed to produce seed for the
loca) crop.

In the north of Burma for Pe-myit we find garden cultsation and
a lutle Taung ya cultivation as in the Shan hills, also a very lutle
about Katha on 1slands in the mver Irawaddy

In the Upper Chindwin dustrict it is, for 1nstance, always given
sticks for support

In Akyab 1t1s grown a litile on Taungyas or il cleanngs  The
same 15 apparently the case east of Chittagong

Exlent of cultivanion tn Burma i acres

Mand;hy] Metkt la. , Kyauks? | Yamethin | Tiatdn
180798 — — 975 20 42
1858 69 26 — 737 a0 130
1869-00 44 — buy 20 170
1900-01 60 —_ 1243 o 133
1001-02 150 — 2122 20 130
1902 03 38 97 998 a8 140
190304 23 33 720 253
1904 05 75 42 go3 19 297
100500 71 14 819 21 291

About Calcutta it 1s only to be found 1n gardens I have grown
it myself for several years sowing the seed early m the runs, and
geng a crop of young beans in November and December

Over the rest of Indr 1t 1s grown 1n the same way, but Woodrow
recommends sowing it on wrigated ground about Poona at the end of
the rams mn order to get a crop of young beans in the height of the
hot weather when vegetables are scarce (Woodrow Gardeming n
India 31d Edn, 1899 p 267 )

The root 18 eaten by Burmese between meal times as & delicacy ,
and there 18 an established standard size for 1t which sells according
to season at y anna to ¥4 anna (14 to %d)

‘The trade in the rootsis a large one and they are sent in con-
siderable quantities more than 200 miles by rail or niver  hyauks®
supplies Bhamo on the north with Jarge quant ies throngh Mandalay
and Pegu (almost certainly also Rangoon) on the south

The root 1s eaten without cooking and 1s shghtly sweet firm like
an apple and by no means unpleasant

‘The unnpe beans are mostly eaten locally and are not a large
article of trade They are infenor to French beansan flavour, but

stand near them I have myself eaten them many times

( 113 )
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Dred roots from Kyauksé were found to have the followmg
constituents (Hooper in Report of the Indian Museum, Industrial
Sections for 1901 0z, page 30) —

Water . - . . . N 905

Albummmds : . : i . . 24 62

Carbohydrates (Sl'm:h and some sugar) . 50 07
bre . . 538

Ash . . . . . . . 3%

ToraL « 10000
The <eed, not eaten in Ind;y, has the follomng composition
(Hooper 1n Report of the Indian Museum, Industrial Section for
1902-03, page 26) —

Water . . . . + 950
al . . . . . 1546
Albummmds . . . 3743
Carbohy dra!es . . . . 2838
1bre . . . . « 498
Ash . « . . . . 425

ToraL + 10000

Containng Phosghoric acid « T 135
» Nitrogen P . . 599
They are however eaten in Java, roasted in an won pot until the
shell cracks off
In Kentuug the root 1s “said to be used as matenal for makmg a
poultce for the head and neck 1n cases of vertigo
Two fungus pests have heen found on itin Java, the one Woro-
ninella P d by Raciborski 1n Zetschnft for
Krankhenen, 1898, p 98, the other an Uromyces descnbed by
Sydow in 1903

( g )
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“The objects of THE AGRICULTURAL LEDGER are *—
f n d with 1 or with P

(z) To provide
1n a form which will admut of its ready transfer to ledgers,

(2) To secure the maintenance of umform ledgers (on the plan of the Dictionary)
1m all offices d in ltural subjects g India, so that
references to ledger entries made in any report or publication may be
readily utilised un all offices where ledgers are kept ,

(3) To admut of the circulation, 1n convenient form, of information on any subject

d with or products to officials or other persons
interested theremn,

{1} Tosecure a connection between all papers of mnterest published on subjects
relating to economic products and the official Dictionary of Economic
Products  With this object the infarmation published in these Ledgers will
unmformly be given under the name and number of the Dictionary article
which they more especially amplify When the subject dealt with has not
been takenup i the Dictionary, the position it very possibly would occupy
n future issues of that work will be assigned to it

“To facilitate the preparation of an index to THE AGRICULTURAL Lrpcew,
the following arrangements have been made, commencing with

1900 =~
All papers published will be paged, trrespective of subjects, 1nto an annual volume.
The annual paging will be given on the top of the pages But to permit of a

contuation of the classification into the various sertes hitherta observed,
a further folho will be shown at the bottom of the pages This will be pre-
served throughout each senes and be continued for several years, uati! 1n
fact sufficient materral in each series has been accumulated to constitute a
fair sized volume
Atthe end of the year a printed index and title page will be ssued for the
annual volume, and after 2 period of, say, five years an index and title page
will be 1ssued for each series It has been found that many persons sube
scribe for a certain series only and do not care to receive the others  The
while p g of the of an annual volume,

new
will at the same time retain the seral classtfication
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COCHLOSPERMUM GOSSYPIUM.
(SEEDS & OIL)

[ Dictronary of Econemsc Products, Vol II, C. 1512-1519 1

"A short Account of the seeds and ol of Cochlospermum Gossypium, by
BABU SURENDRA NATH DEY, B A, Assistantin the Chemucal Laboratory of
the Indian Museum, Industrial Section

There are several trees i [ndia which have agam and agam been  COCHLOS
suggested as sources of silk-cotton or *kapol.’ cotton, now exported GOSSYPIUM.
from Java in consid chiefly for upholstery purposes
In Java the tree yieldng thus material s Eriodendron anfractuo-
sum,~a tree which 1s planted more for ornament than for use In
Burma and on the West coast of India, but 1n India has never been Yields Kapek
exploited as a source of ‘kapok cottoh  On the other hand, con-
siderable effort has at vanous times been emplosed to introduce two
other similar hapohs® to the trade one obtamed from Bombax
malabaricum, a common tree throughout the country and the other
from Cochlospermum Gossypium, which occurs commonly 1n the
drner parts of North India This tree, according to Gamble, 1s
charactenistic of the hotlest, drest, stomest slopes, and it would
obviously be of great value if its productions in the shape of sik
cotton or of seeds or of both could be turmed to account The
Reporter on Economic Products to the Government of India has
lately issued, as Commercial Crrcular No 2 of 1905, a report made
by Professor Wyndham R Dunstan on the relauve value of the flos
or silk cotton produced by ths tree in the present report 1t 1§
proposed merely 10 give an account of the seeds and the ol produced
from them

Up to the present, even 1n the distnicts where the tree oceurs,
httle use has been made of the seeds They bave been used for
food 1n Celebes (Pharmacographta Indica, p 1g5r) where they are
roasted betore bemng eaten, In India, however, no record seems to
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exist of thetr ever having been so emploted  There seems, however,
no reason why 1n cases of necessity they should not be used in this way,

The seeds themselves are kidney shaped or cochleate with a hard
shell, about  to 4% inch long about 400 going to one ounce  They
have a pleasant sweetish somewhat almond-hke flavour when tasted,
followed by a slight bitterness which can hardly be called objection-
“able  On analysis they gave the following figures *—

Per cent.
Moisture . . 925
(o) I . . . . . . 1425
¢ Albumimoids . . 2004
Carbohydrates . . . » . 3578
CrudeFibre . . . . . 1463
tAsh . . . . . . « 5§15
100 00
Per cent
*Contaming Nitrogens & o &+ 335 .
+ Contaning Phosphone Acid . s 096

The seeds contained no alkalotds, and were free from tanmin  Very
small traces of starch were fonnd A non reducing sugar of the
saccharose type was present in some quantity, and a constderable
quanuty of dextrms No ewil effect followed the eating of a far
number of the seeds  As a further test, a quantity of the pressed
oil cake was given to a calf and a goat  Nesther of them ate 1t with
relish, but both did so after a short tme  This was followed by no
evil result 1n ether case

It may be taken, therefore that the seeds of Cochlospermum
Gossvotum form a fairly nutritrous food, and n case of necessity
would bz quite adapted for this purpose both for anunal and man

‘The analysis of the cake 1s glven below —

Percent

Mo sture . . « 990
* Albummords . . . 21 S0
ol ., . . « 810
Carbohydrat:s . . . . 39 88
Fibre . . 1317
¥ Ash e e e 545
100 00

Percent.

*Contanng Nitrogen.  » o o o 3dg
tContameog Phosphoric Acd  + o . 003

It will thus be seen that the oil-cake 1s fauly rich 1n nitrogen and
phosphoric acid and there seems 10 be no reason why it should not
be used erther as a manure or cattle food

Ub to the present very little notice seems to have been taken of
the ol yielded by the seeds regarding its nature and use “The
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“The seeds and o1l of Cochlospermam Gossypum (S N Dey)

Revd A Campbell of Chota Nagpur describes a brght red
ol which by hot exp he d 1n abund from the
seeds He adds although this property of the seeds 15 well known
to the Santals they never extract the ol Cook in Ins Oils and Oil-
seeds alludes to this circamstance, but remarks that beyond the fact
of the seeds affording an o1, nothing further1s known' (a# Dict
Eeon Prod C 15:6) Mr J S Gamble s content to remark in his
Manual of Indtan Timbers (edition 1902) that the seeds give an
o which 1s little used * He gives no further information nor 18
there anv information available as to the ol ever beng used as an
edible ail

The o1l, which was present 1n our samples of seed to the extent
of 1410 15 percent was expressed with a screw press and filtered
before exammnaton The filtered o1l was rather thick, of brown
colour, the colour getung lighter after several davs exposure to the
diffused day hight ult mately assuming a sellow colour, while the ol
got quite bleached fn 24 hours when exposed in thin layers  But
1t may be mention=d here that the o1l when extracted with ether was
almost co ourless, having a slight yellowish urge It had a pecu-
liar smell and taste of its own  wasa hquid at the ordinary tempera
ture  solidifying at 1°C and hawving 922 for its spectfic gravity at
15°C  Onanalysis it gave the following results —

Hehner
Sapom value Re chert
Acd value ficat on (tnsoluble |lod nevalue Me ssl
value, fatty value

acids )

3424 Mgrms [186 29 Mgrms 1 97% bt N gHo
48 Qe RO 9519% | 9:97% |19 cc 3%

Maumené test or the nse of temperature of 5o grammes of the ol
wth 10 ¢ © of pure concentrated sulphuric acid was observed to be
54°5C  On the addition of sulphurnicacid the oil turned bine black
first and black afterwards The melting pont of the fatty acids
was 35° 5 C

lhe 10dine value and the Maumené test suggested thatthe orl
mght occupy an intermedsate position between a sem: drying 0il and
a non drying o1, since a drying o1l 18 characterised by iis greater
absorption of oxygen and todine and by its higher nise of temperature
on mixing with strong sulphuric acid than a non dryng o1l

To test 1ts drying property a clean glass plate was coated with it
on one part and with fresh raw linseed o1l on another part and was
exposed at the temp of the Lab y  Atthe of 98
hours the linseed oil got quite dry wh le the other anly became sticky
Further zme pastes of the two o1ls were compared and sumilarly those

{ 17 )
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of lead pastes Five grammes of oxide of zinc and z ¢ ¢ ofthe otl com-
posed the zinc paste and 5 grammes of white lead and 1 ¢ ¢ of the ot
the lead paste A glass plate was coated with the two zinc pastesand
sumilarly another with the two lead pastes They were then exposed
n the Laboratory  In 22 hours the zinc paste of the nseed o1l dned
completely and that of the other ol became very sucky In 72 hoors
the latter was tacky and got very tacky in 96 hours, 1 ¢, on the sth
day and remained so 111l 1n 146 hours, 7 ., on the yth day 1t got almost
dry and continued to remain m this condittor even for amonth. The
white lead paste of the linseed o1l dned completely in 26 hoors, 2 ¢-
on the znd day, whereas the lead paste of the other o1l became only
tacky on the 8th day and never got dry even after a month,

Its power of absorbing oxygen was also compared with that of
fresh raw hinseed o1l by heating equal quantities of each for 6 hours
daily up to the temperature of the steam oven  One hundred parts of
the linseed ol thickened 1n the first 24 hours and increased to 1027,
the next day a skin began to form over its surface, the weight was
104 52 and remarned constant until the sth day when the oil had been
converted into a firm Jell;  While, on the other hand, 100 parts of
C Gossypium ol did not show any increase in weight even after &
week when 1t stmply thickened

From these above facts 1t nas proved that the C, Gossypium o1l
wasnota drying ol possessing drying quahties toa very hmited
extent, as was proved by the expeniment of zinc oxide paste

Samples of this o1l were shown at the late Colomal and Indin
Exhibition and these are now depostted 1n the Kew Museum  Accord-
g to Sir George Watt, this a1l can be produced cheap and in large
quantities , and 1t may be hoped that at some future time 1t may be
utilised 1f not for any other techmical purpose than for the manu-
facture of soaps

( us )
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“The objects of THE AGRICULTURAL LEDGER are —

(1) To provide tnformation connected with agnculture of with ecanenue pi
1 a form which will admit of its ready trausfer to ledgers

(2} Tosecure the mamtenance of umform ledgers (on the plan of the Dcti
n ol offices concerned in agriculiural subjects throughout Indis, ¢
references to ledger entries made inany report or publication may be (
utibsed 10 alt offices where ledgers are hept;

(3) Toadmit of the n form, of on any 2

d with agricul or products to officials or othee p
interested therein,

(4) To secure a connection between all papers of interest published on su
relating to economic products and the offictal Dictionary of Eco
Products, \With this object the information published in these Ledge
unformly be given under the name and number of the Dictionary article
they more especially amplfy  When the subject dealt with has nol
taken up in the Dictionary, the position it very passibly would occu|
Future 1ssues of that work will be assigned to 1t~
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To facilitate the preparation of an index to THE AGRICULTURAL Let
the following arrangements bave been made, commenang
1900 =

All papers published will be paged, irrespective of subjects into an annual vol
The annual paging will be given on the top of the pages But to permit
conttnuation of the classification into the various scries hitherto obse
2 further folio will be shown’at the bottom of the pages. This will be
served throughout each senes and be continued for several years, un
e fact suffiqent material in each serics has been accumulated to constu
tair s1zed volume
Atthe end of the year a prnted index and htle-page will be issued f
annual volume, and alter a period of, say, five years anmndex and title
wtll be 1ssued for each series. It has heen found that many persons sub
for a certain senes only and do fot care to receive the others Th
arrangement, whils permitung of the formation of an annual volume,
at the same trme retain the senal classificatson,
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To facilitate the preparation of an index to THE AGRICULTURAL LEDGER
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1900 —
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The annual paging will be given on the fop of the pages But to permitof a
continuation of the classification to the various series hitherto observed,

a further folio will be shown “at the bottom of the pages This will be pre

served throughout each sertes and be continued for several years, until 1n

fact sufficient matenal in each series has been accumulated to constitute 2

fair sized volume

Atthe end of the year a printed index and title-page will be issued for the

annual volurme, and aiter a persod of, say, five years anindex and title page
will be 1ssued for each series. It has been found that many persons subscnibe
for a certain senes only and do not care to recewve the others The new
arrangement, while permitting of the formation of an annual volume, will
at the same time retain the serial classification,
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{ Dictionary of Feonomic Products Vol I, B 37243871

Haterials used in making Bead Chawns and Rosaries an India. By E F ViEux

Asuistant Curator, Indian Museum, Industrial Section

Bead chamns are made in India from many matenals and worn
by almost all classes of people out of religous or superstions
motives

The followmg pages are an alphabeucsl ca!a\ogue of the

Is used with ref to bited 1n the Indus
tnia} Section of the Indian Museum, Calculu

Abrus precatorius —Zinn —The Crabs eye or raft seeds —
A chimber met with all along the Himalayas apd spreading through
the plamns of India to Ceylon and Siam  The seeds are found n
three different colours —

{1) Red seed with black eye

(2) Black seed with white eye

(3) White seed often durty white
The first and commonest 1salone used for bead chains As far
back as 1592 mention was made by Prosper Alpmus of the use of
these seeds as beads Tty extensive use for necklaces and
rosaties suggested the laun name ¢ precatonius ”

Adenanthera pavonina —~Zinn —The red wood or rakfa
kanchon — A tree of very general distnibution throughout India with
bright scarlet or more rarely yellow brown seeds  The scarlet seeds
are made 1nto bead chains worn about the neck

Adhatoda Vasica —Nees —The Baxas of Bengal —A small
bush often gregamous found very widely in India from the Sub-
Himalaya tracts to Ceylon  The Nagas use the stems of this shrob
for dsvining and for § Ying omens A prevails that
the frut of this tree if hung round the necks of chuldren keeps them
free from colds  The wood 1s made into smaif beads

( 119 )
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[ Dictrenary of Feonomtic Proiucts Vol I, B, 372:387]

Matcrials used in making Bead Chawns and Rosarics wn India. By € F Vieux,
Assistant Curator, Indian Museum, Industrial Section.

Bead chains are made 1n India from many materiale and worn  NATERIALS

by almost all classes of people out of religious or superstitions
motives

The followng pages are an alphabetical catalogue of the
matenals used with reference to epecimens extubited in the Indus
tnial Section of the Indian Museum, Calcutta

Abrus precatorius —Junn —The Crabs ey or rafi seeds— | Abrus o
A climber met with all along the Himalayas and spreading through
the plains of India to Ceylon and Siam  The seeds are found in
three different colours —

(1) Red seed with black eye

(2) Black seed with white eye

(3) White seed, often dirty white
The frst and commonest 18 alone used for bead chains  As far
back as 1592 mention was made by Proaper Alpinus of the use of
these secds as beads Tts extenmve use for mecklces and in
rosaries suggested the fatin name ¢ precatonus*

Adenanthera pavonina ~~7wn —The red wood or rakf: Adenanthera
kanchan —A wree of very general distnbution throughout India with pavonina
bught scarlet or more rarely yellow brown seeds  The searlet seeds
are made into bead chains worn about the neck

Adhatoda Vasica —Ners —The Zlaxas of Bengal —A small  Afhatods

Lush often gregarious found very widely n India from the Sub-
Himalaya tracts to Ceylon  The Nagas use the stems of this shrub
for dwiming and for foretelling omens A supersiition prevails that
the fruit of this tree If hung round the necks of children keeps them
free from colds  The wood Is made into smail beads

(19 )
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Zglo Mar-
malos

Eschyno
mene aspera,

Allinm satl
vom

Aqullaria
Agallocha

Areca
Catecha

Cmsalpinia
Bonducella

Canna fndica

Caryota
urens.

Colx Lachry=
ma Jobl

Zgle Marmelos,~Corr —The Bael o Bel fruit tree —This
tree 1sfound 1n cultvation all over India and wild in the Sub
Himalayan forests from the Jhelam eastwards, in Central and South
Indta and in Burma It s sacred amongst the Hindus and fre
quently allnded to i ancrent Sansknt poems as an emblem of
mcrease and ferulity havung sprang from the milk of Shn the
goddess of abundance  Its leaves are used in the worstip of Siwa
and of Parvati  The beads made from this are strung with the fibre
of Agave and are worn by the Sudras to denote that they are not
Muhamedans

ZEschynemene aspera —Zinz ~The Sola—A small sub
floating bush frequently found m marshes and growing mostly
duning the season of mundation 1n Bengal, Assam Burma and Scuth
India  Itis used for decorating 1dols duning certain festivities

Allum sativam —Zinz —The  Garlic —Cultivated all over
India InPoona 1t 15 stated that a necklet of the bulbs 1s worn by
children suffering from whooping cough

Aquilania Agallocha —Roxs ~The Eagle wood —A large
evergreen tree of Sylhet and Tenassenm extending through Mamipur,
Chittagong  Arakan to Mergwi and Sumatra  The wood 15 largely
used for rosary beads

Areca Catechu —Zinn —The betel nut palm —A cultvated
plant found throughout tropical India  The nut 1s used in many
religious ceremonies and 1n beads

Casalpimia Bonducella —Fleming —The fever nut—Found
allover India especially in Bengal Burma and Southern Indma
bearing seeds or nuts It 1s stated n Bombay that necklaces of the
seeds strung upon red silk are worn by pregnant women as & charm
to prevent aborttion  They are also hung upon trees to prevent thewr
frust falling off In Egypt the nuts are strung as necklaces and worn
by women as amulets against sorcery

Canna indica —Zinn —The Indian shot —This  plant 13
common all over India and Ceylon, chiefly 1n gardens where it 1s
grown for ornament It flowers all the year round, and has a black

Aeat- v o™ N ‘ung as necklaces

[ S - palm —A beautiful

i eastern moist zones
It 15 common 1n Bengal Burma and Onssa The seeds are used
by Muhamedans as beads

Coix Lachryma-Jobt —Zizn —Jobs tears —A tall erect
grass met with on the plains of India and on the warm slopes of the
hills from the Panjabto Burma The three vanetes—wiz, fyprea

Iifer and arpa--are very ly used as rosaries ‘The
first vanety 1s used by the Chins for their rosanes It may also be
used 1 Hoshangabad and Bhandara by the Gonds and hdrkds
where boys are made to wear the grams 1 the form of necklaces
The second vanety 1s also worn by Burmans and more especially

{ 120 )




Matenals vsed in making Bead Chalns and Rosanes in Indla (E. F Vienr) 7t

those of North Arakan and the Kachin Hills It is the third vanety BEADS
slenocarpa which 1s the general ornament of a Kachin garment  The

rot 18 very much elongated, generally being nearly  of an inch long

The Chins wear 1t strung 1nto necklaces

Cocos nucifera —Zinn —The Cocoa nut palm —A mlm nidgs,
culuvated throughout India and Burma. It s 1n some measure held
sacred  Beads made from the shell are said to be very common in
Burma Itis darkened by steeping in ol Hindu women wear
necklaces of the dned kernel The cocoz-nut itself 1s largely
employed as offenngs tothe gods by the Hindus, and cocoa nut
day {the full moon in August) 1s celebrated throughout the
country,

Corypha umbraculifera —Zinn ~=The fan palm of South
India —A large cultivated tree m Bengal and Burma  Flowers at
the beginning of th~ hot season  The frwit or nut 13 hard hike vory
and 1s carved into beads that resemble the  Rudraksha®seeds Tte
beads are worn by Hindu devotees

Elxocarpus Ganitrus —Roxs —The utrasum bead tree or Timoearpus
Rudraksha —This 18 a large tree found in Nepal, many of the sub  C2nitves
dinsions 1n Assam (rre, Lakhimpur, Mangaldm and Golaghat) and
m the Concan ghats It 13 alsa sery common i Singapur from
where it 18 smid the nuts are largely imported Some few years
ago—in 1Bgg—when 1t was reported that a trade 1n these nuts wonld
be g , 1t was d from Assam that the sale pnce
per maund (£23B) of the nuts would be R1o (13 42) at Dibrugarh
and R12 8 (165 8d) at Calcutta, but no dealers 1n that province came
forward to establish the trade  In Bombay an expenment was tned
by a local gentleman cn the other uses to which the seede could be
put, and hat pums, coat buttons and the like were the results A
further experiment was made by coating the ¢ Rudraksha” with
copper and silver after removing the seed by burning and the effect
was said to be very satisfactory

‘The followers of Siva make 1t a religious duty to wear a necklace
of these seeds in order to obtain the heaven wherein Siva resides
and sometimes also in the belief that 1t wards off pains It 1s believed
by some that these seeds bear marks resembling the human face and
others mamtawn that the Rudraksha necklace s the symbol of the

¢ Eyes of Mahadev’

‘The seeds are either of a deep straw colour or dark brown but

1f the latter and too dark they can be whitened by immersing them m
asolution of chiorine for about 12 hours and then washing and drymng
The chlonne 1s generated from a mixture of nitne aaid and chlorate
of potash, two patts of strong minc 2c1d bemng diluted with four
parts of water and one part of chlorate of potash added The nuts
are then immersed 1n the liquid and the glass vessel is placedina
warm situation untl they are sufficiently bleached The actd is then
poured off and the nuts washed well with hot water and dnied

( 121 )
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The objects of this pubhcation {as already stated) are to gradually
devclop and perfect our knowledge of Indian Agricultural and Economic

Contrit or correct and addittons will therefore be
most welcome.

In order to preserve a necessary relation to the vanous Departments
of Government, contrit will be classified and numbered under certain
series, Thus, for example, papers on Veterinary subjects will be registered
under the Veterinary Series; those on Forestry i the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Ammal
Kingdom. In a like manner, contributions on Mineral and Metallic sub-
jects will be registered under the Mineral Seres.
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5 (1906) Cochlospermum Gossypium—A Short Account of the Seeds and
01l page 67, ine 4, for Cook read Cooke



273

THE

AGRICULTURAL LEDGER.
1906,

———

INDEX.

el

A

Abaca 158, 267 ; sez Musa texulis

Abacax, 138, 572 Ananas sativa

Abdul Khalit g1

Abecedars 158, sez Agave amencang

Abros precatonius, 6g

Acacia Catechu, 23, 24, 40, 43

, analyses of cutch made!
m  Calcutta

41, 42

———————— of extracts

from by Professor H R

Proctor 40, 41

= catechuoides 23, 24, sz A
Catechu

. which yields Pegu|
or Rangoon Cutch, 24

——— Sundra, 23, 24, 43

Acebar, 159, see Alce Perryr

., 158 187, 2,3 ¢ see Aloe vera

Aceure, 158 see Aloe vera

Achard, A D, 57

Acibar, 158, 159, g2z Aloe vera

Acgjote 2 long gourd used for draw
ing off Agave sap, 181

Acosta, 110 231

Adam s Needle 175

—_— (1),

158, 195, see
Yucta glonosa

158, 199, see
ve g

P

——e——(3) 158, ¢ Yucca

filamentosa
Adenanthera pavonina, 69
Adhatoda Vasica §g
Aechmen sp 183
Aegle Marmeles, 35, 70, 74
Aeschynomene aspera, 70
Afncan Bowstning Hemp, 15¢

77
see Sanseviena sp

Agave, and Furcraes, 116

——— q small leaved species, planted
on mud walls 1n Southern
India, 147

=——, cider (Pulque), the national
beverage of Mexico, 68

——— cloth wosven from the * floss *,

97
———, colour of flower, 81
leaves, B2
de Miel, 160, ez Agave atrow
rens (and other species?)
————, description of capsule, 82; of
flowers, 78, of inflorescence,
79, of leaves, 79, 8o
, embryo and germination, 82
=———, extraction of fibrefrom the root
not confirmed, 138
—— fibre, binder twine made from,

—

175
————, floss or tow obtained from, 97,
——, formation of suckers, 81
——, frequency of flowers, 8o
~——1n Hakluyt s Voyages stated to

yweld wine, vinegar, honey

and black sugar, 110
~——, n India, literature on, 129 130
~——, its discovery in Mysore, 131
————leases and roots as detergents

97
~=——- feaves, paper parchment pre.
pared from, g7, 109
——, naturalisation 1n Africa, 131
——— offsets 239
~———, place 1n plant classification, 78
——o plants medical uses of, g7
———-—— sometimes divided into
caulescent and stemless, 102
w——-o, production of bulbils, 81, 82
———, ropes made with (he roots, 138
———, scape or flowenng stem, 24y

Afnican Hemp 158, see Sanseviena sp | -———, species at  Saharanpur, 13,

Afncan  Hemp, Afncan  Bowstning
Hemp, 177 , s¢¢ Sanseviena sp
Agave, 323, 225, 237, 245, 266

133
——— spinit (Aguardiente or -~
water), of B
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Agave procumbens, 133,
~——— tevoluta, 143,
———nd3, 94, 103-105,
134, 133, 137,
142, 143, 146,
209, 259, 260
————, tar 170 183, 196, 210
———r e longifolia, 252
sisalana, 103 2417,
-~ Cun ation
and Expeniment zag-fcs
——— Rumphu, 8%, 133-135 137, 168
~—, Species doubifal, 88
——— Salmiana, g8, 140, 224, 245,
247, &ee A, atrovirens
e S3poOnana, 360, 261
- Shawn, 233
——— sicalang, 8o, 81, 89 g9, 103-105,

123, 128,
139‘ 141,
147, 1935,

112, 1 7, 125, 135,
141-147, 165, 167,
179 181, 189, 191,

197, 202, 297, 223,
234, 235, 238, 243,
2.3, 258 25y, 268
i ——, 1irgdluction mto
Mysore, 503 104, 10§
e e, laigely grown near
Bombay Cuy, 177
———, 197, $2¢ A ngda,
atsa Aloe Yuccacelolns
—e———, true $15a}, 89
—trar, 143
——— par longifola, 143
“~—, Soap 250, re¢ Agave saponaria
-—— sobplifera, 125 127, 131, 132
“—— 5P, 77, 124 128, 129 158, 160,
164, 167, 168, 170178
182 194, 198, 202, 206,
208, 254, 259 268
e, products and  vernacular
nMimes of Amenca, 97,
= ———=—, 50ap, obtained from, Jog
——— spicata, 126
«~—— Theometel, 118, 127, 134, 265
~m=ee tuberos:, 123, 128, 130, 132;
1r¢ Fureraea tuberosa
——— Variegata, ryo.
——— Vera Crucus, 86, 130
—~——Vera Cruz, 79, 8o 82, 85-87,
gg-10t, 106, 11y,
1z3-126, 139, 1490,
147, 159, 168, 171,
- 176, 192, 198, 208,
218, 226, 218, 234,
236, 240, 227, 238
254, 260, 266-271.
——tar e distribution 1 Indis,
/0
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Agave Vera Cruz, the common grey
& Aloe of India, 86.
— virgiid, 123, 124,
—— virpiniCa, 73, 108, 121, 123,
—— vindts, 165, 199, 229, 341 Se¢
Furcraea §p
———— vivipar, 78 02, 96, 100-105,
109, 120~127, 131-133,
147, 162, 163 170177,
182, 183, 188, 189,
194 200 212 226, 230,
240, 234, 250, 251,
236, 262, 263
———ee— of Wight, 265.
——— wivipena (5:c) of Linpaens, 136
=== Vitipara, 8
——- Wiglty, 28, Bo, 88, 91, 100, 105,
123, 128, 139, 140, 147,
163, 167, 171-177, 195,
202, 216, 217, 223, 225,
234, 238, 248, 249, 234,
261, 263,
——— maj develop a stem, 102+
—m—em ——, the small Aloe cf India,

91

——, widespread inInduz, 102.

——— Wishzeni, 2c6

——-- yucezfolia, 126

Agaveae, 117, 243, 256, 267.

——- as detergents, 267

——-, fibre-yielding, not vet suffi-
ciently idenufied, g8

———-, glossary of names and terms,
1°5, IS

———-, juice from cut leaves as a
detergest, 271,

S aeara Amarean 1O

. Jurce

= * uine
soap, 167.
i Algena, 201,
~=—, key 10 Indian species, 83,
————, native 501} and chimate, 106
————— of Bombay, 138
————, summary of those known s

century ago, 126,

— E};’c cabbage, 221; se¢ Tamplco

re
~——— yielding Amencan aloe fbie 1
India, 167
———e ——— gcoOunng Mmatenal, 167,
Agua de Miel, 161, 331; see Agave
atrovizens, etc

~~— Miel, 160, scz Agave amencana,

Aguardiente, 3 spint’_obtaned from
Pulgue which see, g3, 160,
161, ¢f. Cane, 161
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Aguardiente,in Mexico, & spint now
distilled from cane, 161,

231
—_— de3 Maguay, 160, 189, se¢
Agave amenicana.
— 160, see Saccharum
officinarum
Amnslee, Dr, W, 48, 183, 219, 221, 231,

251

Auton, W, 86, 87, 92, 119, 122, 123,
130, 139 140, 147

cAizoon,’ 255, see Aloe and Agave

Spp
Aletris, 228, 229, 234, see Sansevieria
Zeylanica
Algena, estmated number of Date palm
treesn, 3
Alkalr so1l, growth of date palmn, 7.
Allaguey, 160, 161, see Agavewr sp
Allen, 43, 44, 46
Alligator Pineapple, 237, sz Agave
Cantala
Alliem satwum, 70
Alce, 229
—, 159, see Aloe Perryr
—, 255, see Aloe vera
— (1) 160, sec Aloe sp
— (2), 160, 239 241, see Nannor-
hops Ritchieana
—— (3) amenicana flore luteo, 109 , sz2
Agave sp
——, americana, 95
e, 111115, 119 122,
126, 127, 130, 132, 137, 162, 165,
104, 195, se¢ Agave amencana
——, Country, (1) and (2), 193, 215,
see Aloe sp
-, fibre, 190, see Agave sp
————, 175, $ec Agave amenicana
—— fibre, 77, 95, 96
—, 99, 179, 221, s2¢ Agave sp
———=, 177, st Agave vivipara
———, 240, s¢¢ Aloc and Agave sp
«e— o=—, Bombay, 138 , sez Agave sp
- (1), 162 , s2¢ Aloe indica
————(2), 163, s¢¢ Agave amenicana,

wivipara  Furcraea
gigantea, Yucca glonosa
———(3), 162, 179 233, se¢

Agave americana
—— fibtes, as classed by Indian wnters,

H

-_— &ho in oblongum aculeum abeunte,
116, 119

——, Lesser Amencan, 199 , see Agave

p
— of Dioscorides (or Bitter Aloe),
107,

INDEX

Aloe, probable derwvation of the wor

161

——, Small, of Indu, gt, sez Agav
Wightu

—— amencana ex Vera Cruce, 119

————— folio wvindi, 2413 ¢

Furcraea

—————— mnor, 115, 117, 122

e —— murnicata, 119

————=—-—— polygona, 117, 121

——-——— spinifera 116

~=mme—ee- e sobolifera, 115, It

122

--—— tuberosa, 119 128

——barbadens:s, 122, 200

—— Boemica, 162, see Agave am
ricana

—— brasihensts = (caraguata), I
118

— Diosconidis 116

——ex Amenca of Dodoens, 107, ¢

Agave americana

——— vera cruce, 123

—— ferox, 115

~— Florentina, 16z, see Agave gmer

cana
—— folus  lanceolatis integerrim:

119
——— folio i oblongum aculeum abeu
of Tournefort=Agave america

107
—— ndica, 161-163 197, 220,
—— Dttoralis, 163, 188, 213, 219 25
256, 258
——- maculata, 252
— officinalis, 252, 253
~—— palustns  anglicana = Stratiot
aloides, 116
~—— perfolata, 191, 196, 210, 21
219, 250, 267, 268
—— perrarg, 115
—— perrara Andalusiz, 116
Perry, 159 163
— polygona, 126
—— purpurea levis, 115, 116, 118
— secunda, 119 188, 189, 226
—— seu folio in oblongu
aculenm abeunte, 116
— serrata major umbellifera, 11

116
~——, small, 219, 253, ‘-'?3. 2593 4
’ ]ude 1ttoraliy
—————-- of Inda, 9r1; see A
Wightn &

~— sobolfers, 123, 124, 12

127
~—, Spanish, 260, sez Agave ame
cana,
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Aloe sp, toz, 118, 160, 162, 150, 172-
173, 184, 186, 190, 192, 196,
208, 210, 215, 218, 220, 221,
229, 236, 236, 261
, 88, see Agave Cantala
— Theometel, 116
——— vera, 158, 163, 175, 185, 193, 196,
208, 210, 237, 251
—— wista 1n modum arbonbus nna-
scens, 116
volgans, 113
——, Wild, 199, s¢¢ Furcraea cubensis
——-e——, 239, 241, 266, see Nannor-
hops Ritchieana
—— VYuccae folus, 116, 168, 186, 187,
196, 200, 201, 203,
220 240, 2345, 246,
6, 262, 263
Sloane = Hene-
guen of Owedo,
128

—e—————— = Pati

_

—_— sen
Metl lemissimum of Hernandez, 128

Aloes (x), 162 ; see Aloe sp

—— (2) 162, see Agave amencana

——-a petutes feuilles, 162, sz Agave

angustifolia
—-, Country, 187, 191, 193, se¢
Aloe s

y 199,  see
cubensis
——— == (1), 190, se¢ Aloe sp
(2), 190, sz¢ Aloe sp
——-d Amengque, 162, see Agave
amerncana
w—-- Pite, 164 , 52 Agave americana
—-« Pitta, 164, s¢¢ Agave Vera Cruz
— - Pitte, 164, se¢ Agave amerncana
——-, Socolra, 253, se¢ Aloe officinalis
——- Vert, 164, 199, 229, 231, see
Furcraea sp.
Alog, 164, se¢ Agave americana
Alpinus, Prosper
Amaguey, 161, 164, 223, sec Agave sp
Amaryliidez, 77, 78
Amencan Aloe, g9 112, 115, 135, 161,
163, 165, 166, 179,
ste Agave americana
———— (1), 164, sre Agare
americana,
—ee— (2), 166, see
americana
e e e fibre, 166
Aloes, 169 , see Agave sp
Amhat, vanety of Datesin Lgipt, 16, 17
Amole, 166, 261 , see Agaveae spp
167 , see Agaves nsed as. deter-
gents.

Furcraea

Agave

277

Amolilla, 167 ; see Prochnyanthes
Amrr, vanety of Dates, i Egypt, 16
Anai, 169, 215, see Agave amerncana
Anai Kathalar, 166,167, 215, see Agave
Vera Cruz
—— Katialay, 168 , ser Agave amen-
cana
—— Katlale, 193, see Agare Vera Cruz
—— Kattaley, 167, 168, 169 , sec Agave
amernicana
—— Rutlals, 168,,
amencana
Anatk, 167, see Agave Vera Cruz
——., Katraghat, 166, sec Agave Vera

see

Agave

Tuz

——-, Kalraskai, 166, 239, se¢ Agave
Vera Cruz

Anak, 167, see Agave Vera Cruz

e Katfala, 168, sce Agave Vera

Cruz
- Kattali, 168, see Agave Vera
C:

ruz
Anakystha, 168, 219, 239, see Agave
Vera Cruz
Anana de Agulha, 195 ; sez Ananas
bracteatus
- Pite, 163, 168, 177, 201,
221, 247, 255, see Aloe Yuccae
folus
Ananas 168 , see Ananas saniva
——, bilatee, 175, se¢ Agave Cantala
———, Boasa, 168, 175, see Agave
Cantala
——— bracteatus, 193, 195,
Bromelia Sagenana
bravo, 168 , see Pandanus sp
——— Costa, 168, 175, sec Agaie
Rumphu
——— Manso, 168, s¢¢ Ananas sativa
——— sativa, 168, 192, 257
~——— 5p, 205
sylvesins Brasiltana, 212
———— utan 168, see Agave Cantale
Ananassa sativa, 158
Anannas, btlati, 173, see Agave Can-
tala
Antropogon sp 251
Ane, 169, see Agave 1mencana
—— kattale, 169, 1c¢ Agave amer-

$ee

cana
Aonas (Pineapple), 251, see Reda
aonas

Apaches, North Amencan Indian tnbe
of Northern Mexico, 509, 233

Apaiba sp, 205

Aquilaria Agallocha, 70.

Arabia, estimated number of Date palm
treesn, 3
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Aguardienie,in Mexico, & spint now
distilled from cane, 161,
231
~em——— de Maguay, 160, 18¢, s
Agave americana
—, 160, see Saccharnm
officinarum
Awnslie, Dr W, 48, 183, 219, 221, 231,

251

Aiton, W, 86, 87, 9z, 119, 122, 123,
130, 139 140, 147

¢Azoon,’ 255, see Aloe and Agave

Spp

Aletris, 228, 229, 234, see Sansevieria
Zeylanica

Algema estimated number of Date palm
treesin 3

Alkali sot] growth of date palmn, 7

Allaguey, 160, 161, sz Agavez sp

Allen, 43, 44, 46

Alligator  Pineapple, 237 ,sc¢ Agave
Cantala

Allum sativum 70

Aloe, 229

——, 159, see Aloe Perry:

——, 255, s¢e Aloe vera

—— (1) 160, se¢ Aloe sp

—— (2), 160 239 241, ser Nannors

hops Rutchieana

—— (3) amencana flore luteo, 109 , se¢
Agave sp

, AMETICang, 95

—, I11-11§5 119 122,

126, 127, 130, 132, 137, 162 165,
194, 195, se¢ Agave amernicana
——, Country, (1) and (2), 193 215,
sze Aloe sp

-, fibre, 190, sec Agave sp

———— 175, s¢e Agave amernicana

— fibre, 77, 95 96

————, 09, 179, 221, sc¢ Agave sp

-, 177 , Se¢ Agave vivipara

se————, 249 , s2¢ Aloec and Agave sp

,» Bombay, 138 , see Agave sp

- (1), 162 , se¢ Aloe indica

w——— (2), 162} see Agave amenicana

vinipara  Furerzea
gigantea, Yucea glonosa
——e——(3), 162, 179 233, 4er

Agave americana
— fibres, as classed by Indian writers,

H
— ?oho inoblongum aculeum beunte,
16, 119
——, Lesser Amencan, 199, see Agave

£p
~— of Dioscorides (or Butter Aloe),
107

INDEX

Aloe, probable denwvation of the wor

161

—, Small, of India, 91, see Agav
Wightn

—— amencana ex Vera Cruce, 119

e folio vindi, 241; ¢

Furcraea

—————— —— mnor, 115, 117 122

———e=——— muricata, 119

———w—-——— polygong, 117, 121

——emr—~—— spinufera 116

— sobolifera, 115, 11

122

-~—— tuberosa, 119 128

———barbadenss, 122, 200

—— Boemica, 162, sz Agave am
Ticana

—— brasthensts = (caraguita) I
118

—— Diosconidis, 116

—— ex Amenca of Dodoens, 107,

Agave amencana

——— vera cruce, 123

—— ferox, 115

«—— Florentina, 162, se¢ Agave amer

cana
~—— folus  Janceolatts integernmi

«— foli0 1n oblongum aculeum abeu
of Tournefort=Agave amenca

107
—— mndica 161 163 197, 220
— Dhttoralis 163 188 215, 219 2§
256 258
——— maculata 252
— officinals, 252, 2
—— palustnis  anglicana = Stratiot
aloides, 11
~— perfohata 191 196 230, 21
219 250 267, 268
~—— perrara 115
—— perrara Andalusie 116
——Perny, 159 163
—— polygona, 126
—— purpurea levis, 115, 116, 118
— secunda, 119 188, 189, 216
————— seu folioin oblongu
aculeum abeunte, 116
— serrata major umbellfers, 11

1

~—, small, z19 2?5, 258, 259,
£ ]? mom?u

———— of India, g1, ser A
Wightn &

—— sobolfers, 123, 123, 12

127
——, Spanish, 260, se¢ Agave ame
cana
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Aloe sp, 107, 118, 160, 162, 170, 172-
174, 184, 186, 190, 192, 196,
208, 210, 215, 218, 220, 221,
229, 236, 246, 261
———, 88 ;3¢¢ Agave Cantala
—— Theometel, 116
——era, 158, 163, 175, 185, 193,196,
208, 210, 237, 251.
—— vicar 1n modem arbonbus inna-
scens, 116,
vulgans, 113
-, Wild, 199; 72 Furcraea cubensis
——mee——, 239, 241, 266; se¢ Nannor-
hops Rutchieana,
—— Yuccae folus, 116, 168, 186, 187,
196, 200, zot, 203,
220, 240, 245, 246,

2?6’ 262, 264.
——————— of Sloane = Hene
guen of Oviedo,
12
————————— = Pati seu
Metl } of H dez, 128,

277

Amolilla, 167 ; s¢e Prochnyanthes
Amri, sanety of Dates, in Egypt, 16
Anai, 169, 215, see Agave amencana
Anar Kathalar, 166, 167, 2155 e Agave
Vera Cruz
—— Katialay, 168 , see Agave amer
cana
—— Kattale, 193, see Agave Vera Cruz
~— Kallaley, 167, 168, 169, 1ce Agave
americana
-— ZRutiala, 168, 3
amencana
Anaik, 167 ; see Agave Vera Cruz
——., Katraghat, 166 , sez Agave Vera

see Agave

Tz

, Kalrazhat, 166, 239; see Agave
Vera Cruz,

Anak, 167 see Agave Vera Cruz

——- Katfala:, 168; see Agave Vera

Tuz
—— Kattals, 168; see Agave Vera

Aloes (1), 162 ; see Aloe sp
(2), 162 ; see Agave americana
——- 2 peutes feulles, 162; see Agave
angustifolia,

——-, Country, 187, 191, 193; fee
loe sp.

, 199; see TFurcraea
cobensts.

- (1), 190; $ez Aloe sp
e (2), 190} sz¢ Aloe sp
~—=d Amerique, 162; sec Agave
americana
——-- Pite, 164 ; se¢ Agave amenicana,
1t1a, 164 ; see Agave Vera Cruz,
Putte, 164 ; 2¢¢ Agave amencana,
~——-, Sccotra, 253 ; sce Aloe officinalis
——ee Vert, 164, 199, 229, 241, fer
Furcraea sp.
Alog, 164 ; se¢ Agave amenicana
Alpinas, Prosper, 6g
Amaguey, 161, 164, 223 scc Agave sp.
Amaryllidez, 77, 78
Amencan Aloe, g9, 112, 115, 135, 161,
N 163, 165, 166, 179;
see Agave amencana,
e (1), 164; sez Agave
americana,
——— (2),166, ¢
amernicana,
- fibre, 1
Aloes, 159; sec Agave sp
Ambhat, vauety of Bstes m Egypt, 16,17
Amole, 166, 261 ; gee Agaveae spp
~— 167 ; s¢c Agaves nsed as deter-
gents.

Agave

raz,

Anakyttha, 168, 219, 239; see Agave
Vera Cruz,

Anana de Agutha, 195 ; se¢ Ananas

bracteatos.

- Pite, 163, 168, 177, 201,
221, 247, 255; see Aloe Yuccae
folus

Ananas, 168 ; se¢ Ananas sativa,

, bilatee, 175; se¢ Agave Cantala,

, Boara, 168, 175; see Agave

antala

~——— bracteatus, 193, 195;

Bromeha Sagenaria

bravo, 168 ; see Pandanus sp.

—— Costa, 168, 175, see Agave

Rumphu
~—— Manso, 168 ; see Ananas sativa.
sativa, 168, 192, 257.

~—— sp, 205

sylvestris Brasihana, 212,

wten, 168 ; s0r Agaie Cantals

Ananassa sativa, 158,

Anannas, bilati, 175, see Agave Can-
tala

Antropogon sp, 251

Ane, 169; see Agave amencang

—— kaltale, 169; sz¢ Agave ameri-

dee

cana, .
Aonas (Pineapple), 251; see Reda
aonas

Apaches, North American Indian tn
of Northern Mexico, 109, 233
Apaiba sp, 205
Aquilana Agallocha, 70,
Atabia, estimated nomber
treesn, 3.
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Aguardienie,in Mexico, a spinit now
distilled from cane, 161,
231
~———— de Maguay, 160, 189, se¢
Agave americana.
—, 160, se¢ Saccharum
officinzrum
Awnslie, Dr, W, 48, 183, 219, 221, 231,

251.

Atton, W, 86, 87, 92, 119, 122, 123,
130, 139 140, 147

«Aizoon,’ 255, see Aloe and Agave

Spp
Aletnis, 228, 229 234, tee Sanseviena
Zeylamica
Algena, estimated number of Date palm
treesin, 3
Alkali so1l, growth of date palmm, 7.
Allaguey, 160, 161, sez Agave® sp
Allen, 43, 44, 46
Aligator Pineapple, 237, st¢ Agave
antala
Allum satwam, 70
Aloe, 229
—, 159, see Aloe Pertyr
——, 255 , se¢ Aloe vera
e— (1) 160, tez Aloe ]
—— (2}, 160 239 241, see Nannor-
hops Ritchieana
~— (3) amencana flore luteo, 109, se¢
Agave sp
~——, amenicana, 95
—, 1T1-115, 119, 122,
126, 127, 130, 132, 137, 162, 1635,
194, 195, fee Agave ameéncana
——, Conntry, (1) and (2), 193, 215,
see Aloe sp
e, fibre, 190; sz Agare sp
———, 175 , sz¢ Agave amencana
~— fibre, 77, 95, 96
4 99, 179, 221, see Agave sp
e, 177 ; se¢ Agave vwnxm
s, 249, sr¢ Aloe and Agave sp
oo -=—, Bombay, 138, sec Agarve sp
= (1), 163 , se¢ Aloe indica
——— (2), 162; se¢ Agave amernicana,

vivipara  Furcraea
gigantea, Yucca glonosa
——(3), 162, 179, 233, se¢

Agave amenicana
—— fibres, as classed by Indan writers,

H
—_— fgolw in oblongum gculenm 1beunte,
116, 119
~—, Lesser Amencan, 19, 17¢ Agave

p
~—— of Dioscorides (or Bitter Aloe),
107

INDEX

Aloe, p?bzb]e dentvation of the word,
1

I
——, Small, of Indm, 91, see Agave
Wightn
— amencana ex Vera Cruce, 119
—— . folto wvindi, 2417 se¢
Furcraea
—————e—— minor, 115, {17, 122
~——=em——— murncata, 119
————-—— polygona, 117, 121.
—-~———spimifera 116
—————-w— sobolifera, 115,
122
-ww— tuberosa, 119, 128
——barbadens:s, 122, 200
—— Boemica, 162, see Agare ame-
Ticana
—— brasihenss = (caraguata), 115,
118

116,

— Duoscondis, 136

—— ex Amenca of Dodoens, 107 ; s¢¢
Agave amencana

——— \era cruce, 123

— ferox, 115

~— Florentina, 162, se¢ Agave smen-

cana
——folus  lanceolatis integerrimis,

It
—_— fal:?) 1 oblongum acaleum abeunte
of Tournefort==Agare amencana,

107
—ndica 161 163, 197, 220,
~—— lttoralis, 163, 188, 215, 219, 252,
256, 258
—— maculats, 252
— officinalis, 252, 2
— palustns  anghcana = Stratiotes
aloides, 116
~—— perfoliata, 197,
219 250, 267,
— perrara, 115
—— perrara Andalusie, 116
~—— Perryy, 159, 163
~— polygons, 126
—— purpurea lzvis, 115, 116, 118
— secunda, 119 188,189 216
—— seu foliom oblongum
aculeum abeunte, 116
— serrata m3jor umbellifera, 115,

196, 210, 214,
3695

116
~—, small, 219, 253, 258, 259; sec
! l}lo; morju 59
—_— of Inda, gr; see Agaré
Wightn ! &

— sobolifers, 123, 124 125,

127,
——-, Spanish, 260; s Agare amen-
cana
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Aloe sp, 107, 118, 160, 162, 170 172
174, 184, 186, 190, 192 196,
208, 210, 215 218 220 221,
229, 236, 246, 261

, 88, se¢ Agave Cantala

——— Theometel, 116

-—1erg, 158, 163 175, 185, 193,196,

2c8, 210, 237, 251
— wiccr 10 modum’ arborbus inna-
scens, 116

—— vulgans, 113

——, Wld, 199, se¢ Furcraea cubensis

e, 239, 241, 266, se¢ Nannor-

hops Ritchieana

—— Yuccae folus, 116, 168,186, 187,

166, 200, 201, 203,
220, 240, 245, 236,
256, 262, 264
————+——— of Sloazne = Hene-
guen of Owviedo,
12

——o——— = Pati sen
Metl lemesimum of Hermnandez, 128

Aloes (1), 162 ; see Aloe sp

—— (2), 162, se¢ Agave amencana

——- & peutes feuwlles, 162, see Agave

angustifolia

——-, Country, 187, 191, 193, see

Aloe s

———, 199, se¢ Furcraea
cobensis
—e——— (1), 100, se¢ Aloe sp
——————— (2), 190, se¢ Aloe sp
——d Amenque, 162, sz Agave
amerncana
—— Pite, 164, 32z Agave americana
——- Pitta, 164, 1e¢ Agave Vera Cruz
~——- Putte, 164, s¢¢ Agave amenicana,
——=, Socotra, 253, se¢ Aloe officinalis
——= Vert, 163, 199, 229, 241, se¢
Furcraea sp.
Alog, 164, se¢ Agave amencana
Alpinus, Prosper, 69
Amaguey, 161, 164, 223, see Agave sp
Amarylhdes, 77, 78
Amencan Aloe, 99, 112, 113, 135, 161,
163, 165,7166, 179,
see Agave americana
—m—e—— (1), 164, se¢ Agave
americana,
—ee— (2), 166, se2
amencana
—— e fibre, 166
Aloes, 159, se¢ Agave sp
Amhkal, vaniety of Dates 1n Egvpt, 16, 17
Amole, 166, 261, ez Agaveag spp -
~— 167, see Agaves nsed as deter-
gents,

Agave

277

Amolilla, 167 , s¢e Prochnyanthes
Amry, vanety of Dates, in Egypt, 16
Anai, 169 215 see Agave amencana
Anat Kathalar, 166,167, 215, sce Agave
Ver1 Cruz
—— Rafiolay 168, see Agave amen-
cana
—— Kattale, 193, see Agave Vera Cruz
—— Katialey, 167, 168, 169, see Agare
amencana
—— KRutlala, 168,,
amencana
Anaik, 167, see Agave Vera Cruz
——, Katraghat, 166 , se¢ Agave Verz
[

see  Apave

Tuz
=, Kalrathai, 166, 239, see Agave
Vera Cruz
Anak, 167 ; see Agave Vera Cruz
——- Kattalai, 168, se¢ Agave Vera

Cruz
Kattalr, 168, see Agave Vera

Tuz

Anakyitha, 168, 219 239, see Agave
Vera Cruz

Anana de Agultha, 195, se¢ Ananas

bracteatus

- Pite, 163, 168, 177, z01,
221, 247, 255, see Aloe Yuccae
folus

Ananas, 168 ; sec Angnas sativa

———, bilatee, x765 ; see Agave Cantala

~——, Boara, 168, 175, see Agave

Cantala
~——— bracteatus, 193, 1935,
Bromelia Sagenana

—-~—— bravo, 168 , sz Pandanus sp

Costa, 168, 175, see Agave
amphit

———— Manso, 168, se¢ Ananas sativa

- sativa, 168 192, 257

—— sp, 20§

e sylvestris Brasihona, 212

utan, 168, see Agave Cantala

Ananassa sativa, 158,

Ananlnar, bilats, 175, see Agave Can-
tala

dee

Antropogon sp , 251
Ane, 169, see Agave amencana
= Rkattale, 169, se¢ Agave amen-

cana
Aonas (Pineapple), 251, se¢ Reda

20na:

Apaches North Amencan Indian tnbe
of Northern Mexico, 109, 233

Apaiba sp, 205

Aquidana Agsllocha, 70

Alabna, esumated number of ™
treesin, 3
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Atbol de las Maravillas, 168; see | Bakkul, 170, 171; see Agaveamericana
Agave sp. Balfour, Bailey, 113,

Atbol Maguey, 168; see Agave { Balfour, F. G, 171.

Sp.

Axbc!: de las Maravillas, 231, sz
Agave sp

Area, 170 3 see Aloe, Agave or Panda-

nus sp

Areca Catechy, 47, 48, 70,

e—m -, 10t Mys0re, 48

-, supposed extract of,

47, 4

———— nuts, extract of, 47, 48, see
Areca Latechu,

Anstida spp, brooms made from 1
America, 235

Anstolochia sp, 269

Arnott, G A W, 53,

Arruda da Camary, 193 ; se¢ Bromeha
Sazenaria

Artocarpus integnfolia, 210, 214, 215,

- spp » 215, 264

Ascleptas  tenacissima,
Marsdenia tenscissuna

As-sibar, 159 , see Acibar

Aublet, ] B C F,94, 175

Avckland Lord, 100, 131

Auchlandia Costus, 21,

Aung, Mg _Shwe Zan, 59, 61

Averrhoa Carambols, 57.

Ascure, 2583, see Aloe sp,

Aztecs of Mexico, 27t

Azul, 171 , see Agave and Aloe spp

——, 170, 187, 253 , s¢¢ Aloe sp.

——— Champahra, 159, 170, 187; see
Agave americana

177, e

B

Babct, 144, 145 ; se¢ Agave sp,

Baculs, epithet of irees or herbs with
fragrant floners, 171,

Baden-Powell, sz Powell, B H Baden-,

Bar‘l ‘or Bel frut tree, 70 se¢ Aegle
Marmelos
Baene goddam, 19 i see Costus specio-

sus

Bahamas Hemp, 170, 259 ; s2¢ Apave
ngida, rar,

Bayllon, H.F, 126

Bakal, Himalaysn bixgh-bark, 171,

Baker, Mr, J. G, 8.,88 88, 59 o1-93,
¢5 106,118,137, 133134, 138143,
146, 207, 339.

Balu
americana

Baluchistan, estimated number of Date
palm trees o 3

Bambeo, dwmne (wild), 251, ez Ram

rakfia, 1705 see Agave

bans
Barada, Kaftala, 17031 se¢ Agave
vanegata
Bannans (Hndu traders), 217,
Banks, Sir Joseph, 39
Bans (Bamboo), 171, 173
Banskeora, 217, 251 , ser Agave sp
s 96, 132 ; see Agave vivipara
, 1713 5ee Agave Wightn
—— (1), se¢ Agave vivipara,

170
(2), s$ee Agave amencana

Dara Kanur, 172, 265; see Crinum
asialicum, par, toxicara
o—— Kanwar, 172, 209, 2 9 261,
see Agave americans
e Kunyar, 147, se¢ Agave sp
DBarba de Lalo, 172, 183 ; see Tillandsia
usneoides,
Vello, 183;

see Tillandsia

spp.

Barbadoes Aloes, 172, see Aloe sp

Barber, C. A, 57, 86, 88, or, 92, 147,
155, 283

Barnard, Major, z07.

Barnardn, 201,

Baron, R, 54,

Bartram, go

Bas Kuiri, 173 ; see Agave sp.

BRSI{]\. common sweet scented, 733 see

L‘a.rbln, 173: 2613 see Agave sp,
Bastard  Aloe, 173, 173 ; rer Agave
Wightat

- Tequila, 172, 173, 203, 165,
2e¢ Agave sp,

Base, 88 94.

Dates, 225

Bauhén, Kaspar, 113, 118, 117, 124,
147

Bauhinia sp, 32,

Baxas, 69 ; se¢ Adhatoda Vasica,
Bead tree, 72, see Meha Azedarach.,
Beads 69

Bears, Gov, §1; see Psophocarpus
tetragognolobus, -
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Bear prass, 172, 173,
and Yucca spp

Bedrashe, vanety of Dates, 1n Mesopo-
tamia, 17

Bel, 35 see Acgle Marmelos

Belati pdl, 253, see ALave amencana

279

see Dasylinon | Blanco, M, 53, 221, 239

Blasquez Ignatio, 247

Blume C L, 48, 175

Boar tushs used 1 making religious
necklaces 73

Beeh (1ragus) 112,

Belguts vound, sppied 1o a grade of | Bochmena nivea, 185

Beugal Cutch, 35
Bem C, 229

Bentham and Hooler, on Agave and
!

Furcraea, 78
Bentham, G, 54
Bentley, Professor R, 47.
Berger, M Al, on Agave op, 163
Berkt, vanety of Dates, 1n Mesopo-
tamia, 1
PBentolom, A, 107,
Bete' nut  palm,
Catechu
Bheels, an _abonginal tnbe of Gujirat,
25 , s¢¢ Kathodnas
Bhoortha Pharangs, 174, s Agave
Cantala
Bhure, 175 5 see Agave Cantala
Bhuttala, 174 , see Agare amernicana

70, e Areca

Buangra, 72, e Flacourhia
Ramontcht

Bilater ananas, 17y, see Agave Cantala

Bilathe ananas, 174, 3¢ Agave

Cantula, 174
Bilan ananas 130, se¢ Agave s
267; see  Foureroya
Cantula
~—— anannas, V73, 175, ste Agave
Cantala
——— paf, 197, sce Agave amencanz
Bilatte Nanas, 174, sce Agave
Caniula
Bilaya kand, 19, see Costus specio-

us
Billbergia sp, 183, 185, se¢ Bromi-
liacea

speciosa, 187,

= variegata 156

Binder tw ne for harvesting, 174, 1753
see Agave sp

Binnendyl, S, 54,

Burch bark, 171, see Bakal,

Birdwood, Sir George 36, 5%

“Bim,” 179, ste Agave amencan:

Bison horn used 1n making religlous
neckfaces, 73

Bitter Aloe, Agaves, formerly classed
with, 107,

Aloes, 174, 1¢2 Aloe 8pp,

Black Heart Cutch of Chandbal,
Onssa, 26

Black sugar, t10, s« Agave 8p

—— ———5p 212
Boerhaave, H, 113, 115, 119, 127,
241, 243
Bois Chandelle, 173, ¢ Agave
feenta
Bois de Méche 174, 185, 265, see
Fourcroya cubensis
tinder or Match iree,

175
— Méche, 175, see Agave faenda
“Boistubs, worshippers of Vishnu, 74
Bojer, W, 163
Bokul, 171, see Mimusops Eleng
Bombax ceiba, 268
- mrlabanicum, 65
.S
Bombay

D, 205

Aloe, Fibre, 133, 138, 175
176, 1773 see Agave §p

———-, Cutch 36, sz Acacia Catechu

——————., sa1d to consist of four
Linds, 36

Hemp, 176, see Agave vivis

para,
Bomma kackika, 19, see Costus spect
asus
Bones, human, used 1n making yeligions
necklaces, 73
Bontha Kithonara,
B \;lcra Cruz,
ooth, Mr, 195, 199, 233, 239
Borel, P, 112?518799
Bor, 52, 57, see Psophocarpus letras
gonolobas.
- kackang, 57, sec Psophocarpus
tetragonolobus
Bourgeay, E, 126,
Bonton, L, 169
Bowstnng crecer, 176, 233, ez Marss
denra tenacistima,
~———me--Hemp, 77, 177, 221, 229,
235 253, 3¢ Sanse~
viena sp
e e (1), 176, 189, see
Sanseviena  Zeyla

176, see Agave

nica.
—— (2}, 176, st¢ Agave
P
e e (3) 176, 247, 52¢ S
seviena lanugpnos
—_— e Alncam, 77,30
sevienia sp



280

“Brabm, " 17g; 57¢ Azave amencara.
Brararatarfis, 178, 259, ree Agave

0,
Bramha rakan, 178 ; g2z Agave amen-

cana.

Branthware, F. 1., 44

Breon, ] N, 52

Bromel:a 2canza, 185, s- Bromeha
Pingun

argenting, 182

chrysantha, z31

~————— Karatas, 186, 187, 195, 242,

243
~————— Karatis, 255
————— lacin10s3, 222, 223
Pipgun, 184, 183, 188, 199,
203, 213, 235
pits, 178, 179, 213, 233, see
Bromelia sylvestris
———, 170, $¢c Pita Bromelta
Pue, 255, se¢ B sylvestns
Sagenamna, 19z, 198
sp, 183-185, 204, 205, 243
sylvestns, 93, 178, 204-206,
213, 242, 256, 257
Bromelaceae, 97, 98, 108, 117, 127,
184, 192, 197, 204, 230, 234, 242,
243, 245, 249, 256, 265.207.
Bromeliaceze, fibre-yielding, not jet
suffictently :dentified, 98
Broom corn, 179, 1¢¢ Sorghum sp
root, 178, 179 207, 249 267,
see Epicampes macroura
e sticks, grassez in Madras from
which brashes are made,
179
* Broom sticks " of Madras Presidency,

235
Brotero, F, de A, 120
Brown, R, N 253
Browne, Dr Patnicl, 324, 125, 191
Brush fibre, 179, 207, 221, 249, 263,

ste Agave s
(1), 178, see Agave Can-
tala, 178
- (1 and 3), 265, sc¢
Agave spp

e —— (2), 178 ; 5e¢ Agave s

irom Agaveae, 163 P

Buch, L von, 110

Buchanan Hamulton, Dr, F, 34, 2
102, 131, 183, 219 263, qua
ton, Dr. I, Buchanan

Buddu Kattale Naru, 180 ; sre Agave
armericara

‘Bulbil, 180, 203, sz Agaveae spp

———, young plant sprocung from a
fower shoot, 247} 2ee Agaresp

2,
ngll-

INDEX.

Bzlbils of Azave sud to soomve immer-
£0n IR <€2-Wa'e, 1935

Buwkill, ¥ H, oz Gea Bears mn Izda,
5t

on vee of Agsve raw leaf
for tog, 175

Burrarn, J., 114, 127, 136

Bormess co'ch, 32; ¢ Acacs Cates

chu,
Burm, vavety of Dates, in Mesopots-

.2, 17
Barton, R., 253
Butler, Dy E' [, 86, 94, 95.
Butt, 180, 2o Agaveae spp

c

Cabbage, Agave, 179, 233, sz Agave
5

Cabouya, 181; see Furcraca gigantea,
Cabu,a, 180, 227, 243, 245, se¢ Fur-
craea gigantex
Cabulla, 181, sz¢ Furcraes tuberosa,
———— (1), 180, 185; see Furcraea
taberosa
(2), 180; see Agave sisslana
Cabuya, 1813 se¢ Furcraea gigantea and
F. tuberosa
180, 221, 229; see Fourcrogn
c tuberosa A
‘actus, 185, see Agave sp|
C:esalpmmsBonducclla, 70 P
Ceesalprins, see Caesalpino
Cmsalpino, A, 111, 112, 1175 see Cmsale
Ppifus
Cajete or cavity, 161, 180,181, 191, 223,
251, see Agave spp
Cajun, 180, 229, 357, s2¢ Furcraea
cubensis
Cal. 74
tetragonolobus _
Californta, Lower, esimated number of
Date palmsin, 3
Caloncan, §7
Cal 825 32 P
gonolobus
Calotropss sp , 269
Camaluson, 57, se¢ Psophocarpus tetea-
gonolobus
Cameranus, ] I F, 112, 113,119
Cameron, J, $6, 04, 103, 106, 215,
245
Campbell, £8
~—— Rev A, 67

Cane, Agu:rdxe:;lz distilled  from
molasses, 161, see Saccharom

h

see pus

h

tetra-
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Canna ind.ca, 7o Corna 2
Cuuh,x;l,l;z,:l?,m Agave Cazta 2 =
—_— 211 ez Aloe ven2. Jrrm 1%c, 185 g0 Fozrerora
mem (1), 152, gee Azave? aigar eaazd F ecbeaus
——-— (2), 182, fer Agave wipAn. Car=ic, 155 18, 321 213 1ee Aoy
Cartizs, 297, 37r Pelgzema. Yoeeae §r e
Carnton Hemp, 189, 1e¢ Meea terias Caryera erene 70
, 182, ez Meaa tozlolye  Casca Fuve'a, 32
tarum textona. Casrarcal part & ¢e | cmoy come
Cantolz, 139, 135, 135, 137, 2 Aave mazy
Carnla Ca’e ¢crcxch, 85, ree Acaca Caracha
Caraea, 117, 22 Agsve sp Catrck.n 27, see Acacia Catechu
Carsgata guzem, 181, gz Ferennea , frem Gamb er Ca ~chn 4§
tuberosa. seUrcara Gambr
Caragatavkera, 1835 s Bromels sp ] , of Acac z Catecha 49, 4%
Caragate, 182, se¢ Ti lande 2. -, prepared locally, 46
Caraguata, 115, 117, 118, 182, 213 | Caechn ard Ga~ber, the relation
217, 243, 12 Agae sp ‘ brtween, 42
——emrem, g8, sr¢ Frrcraea tebercsa, o Flack, 47
———= (1), 182, 187, 101, 193, | —mme mnm-dane, 47
197, 203, 213, 255; st Catecha
Brome'a a-genapa. ——, 0 ZTum, 47
——=——(2), 182, r1ec Focrcrora

195 195 163 17 199, 218,
ser Froze .: hamrae

1ee Acacia

cubenas ) iy ?"’Tﬂf; fapomen, 39
C ale, 4
———- (I}, 183, 185, 57 Bromela g 1l 1dom, 47.
Piognin , Ved, 2451 ¢ Acacia Sundnz
—— (II‘)i) 18y; s¢ Fureraes . 483 222 Acacna Catechu
uDAroea. (

Cetecerer, 156, 187, 219, se¢ Alos sp
Caterala, 169, tee Agarve amencana
, 173 3 1¢ Aloe and Agave spp
- 180, 187, 193 209 211, 219,
see Aloe sp
Cathaulay, 186, 215, 219, see Aloe

e (111}, 184 ; 2 Aloe sp
=~ (IV}, 185, 177, 245, ree
Bromelia sp
——— (V.), 18, 255, 1c¢ Karatas
g

P
aganga, 116, 118, 184, 183,

£p
2135 sce Bromela Pin- | Cawnpun cutch, 353 ree Acacia Cate-

guin

- de agua, 183 185; see Bro
mel sp

- guagu, 116, 118, 119, 184,
187, see Furcraea tuberosa

chu,

Cebar, 253, sre Alos officinalis

—— - 186, sz Aloc spp

Cebu Hemp, 3186, sec Musa textilis
Cetba, 240, 241 , 4c¢ Cerba pentandra
——-. pentandra, 240, 241

187
Carambola, §8, see Averrhoa Carambola | Celosia argentea 221
Caras, 213, 1e¢ Boehmena sp

cnstata 220, 221,
Carata, 184, sc¢ Agaveae 2nd Brome | Cement, gilder's or size, sad to be
ltaceae - made from Mysore Aloes, 237,
Carafas, 181 3 ser Furcraca cubensis Century Plant, 186, 231, e Apave
Caraua, 184 ; see Bromelia sp americana
Caravata de Rede, 192, se¢ Brome-

Certo, name of true oaks i1n Panamg
c haceae ? 187 _ . 4
ardon, a word apphed to certan | Chamaerops humilis, 161, 500 N,
' uagaves as well as to plants hops thchle‘ana fnors
of the Cactus kind, 110, 184+ | ~—=—— Ritchieana, 161, 4, N
186, see Agave c norhop;hRncﬁh:e:mn an-
———- 184, 186, 1¢¢ Agave spp hana makhan khatr, 36
o - (Wil 241 C"C::{lechu. » 300 o Acagy
arey, W, 175 andaree, 55 57, see Py
Caraya’, xB.s. 186, 187, 193, sre.Bill- telmgo;mlubus.'_. ~ Upboc".
bergla vanegata Chaparay, 186, see T
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Chaparra, 2 kind of oak, x71; see
Agave americana

Charakom-Sem, 53, 57 ; see Psophocar
pus tetragonolobus

Charputee, 55, y7; see Psophocarpus te-
tragonolebus,

Chatd: (mats), 25, sez Acacia Catechu

Chauga npara, 186, see Sanseviena
Zeylantca

Chank, square, apphed to a grade
ot Cutch sold i Bengal, 35,

Chaukhabs or kalagaran, square, apphed
to a grade of Cutchsold in Bengal,

H
CIu%m, 143, 145, 188, 195, sec Agave sp
henng  Neyaram, 189, see  Aloe
huorahs
Chtchimecae, 14% , see Agave sp
Chlton, John, 109

N

Cochlospermum Gossypum oil, rate
of, 67,
~——— seeds, the
use
food, 63
Cocoa-nut palm, 71 ; see Cocos nucifer
Cocos nucitera, 71, 74
Cocuy, 190, see Agaveae sp
Cecuyxa, 197 ; Fuscraea giyantea
Cocuy 3a, 160, 191, see Agaveae sp
Cogollo, 140 241 ; se¢ Agave sp
‘ \' the central cane of leave
in cestain Agaves, 191,
Coir, a word which Signifies stmp)
‘fibre,” 221, see Cocos uncifera
Coix Lachryma Jobt, 70, 74

, var, Mler, 7¢
- y Par, stenocarpa
70, 7%, 74

China grass, 136, 189y, see B

nivea
- (1) 188, see Sansevienia
Zetlantea
- (2); 188, see Bochmera
nnea
Chingar, 201, sze Agave vivipara
Chinguirito, 161, 188, see Agave
amerncang
Chims Kalabunda, 188, 209; ser Aloe
littorahs
Chirayagdd, 19, ses Costus speciosus
Chom, 188, 18y, se¢ Bromelta Pinguin
Ghaote Kanwar ke Patla, 183, see
Aloe lutoralis
Chouca, 188, see Agave vivipara
Chroedart, 55, see
tetragonolobus
Chry<apogon Gryllus, 266
Chucau, 188 ; see Aloe secunda

Chucumer, 144, 143, 188, 189; o

Agave sp
Chulul qut, 1455 see Agave sp
--, 193, 101; ge2 F

, tar typiea, 70

Colebrooke, H T, 213

Commeln [an and Kaspar, z17, 119
124, 122, 123, 125, 121

Comelrco, 1go; see Agase sp

Cooke, M C, 21, 67,

Cogus, 223, see Agave sp

Coguatse, 190 101, sec Agavese 5pp

Corafo or Curaga, 1243 see Agave sp

Coratoe, 183, see Bromelia spp,

—————, 193} se¢ Agave spp

Coratlo, 190, 193} see Agave amerts
cana

Coragon, 241 ; see Agase spp
Cordyline sp, 177, 247
Conso 111,

C cubensis N

1lames, 144, 1455 set gave sp
Clarke. C B, ai

Clay, beacs of white, 73

Cleghorn, H. I, C, 399

Clifford, t07.

Clusivs, C, 112, t17-119, 126, 137,

130
Cobb%exs' thread, 220; se¢ Furcraea sp
Cochlospermum Gossyplum, & , 66, 68
e, anal}mis of

o1l-cake,
66

analysis of
! seeds, 66

Psophocarpus | Corypha umbraculifera, 71, 74

Cosson, & St C, 126,

Costus, 2o, 21, see Costus speciosus

e, Arabian, 21; se¢  Costus
speciosus,

~———arabicus, 19, se¢ Costus

speciosus.

—— phyll 19; 2e¢ Costus
specrosgs

————— seficeus, 19; se¢ Costus
speciosus,

——— speciosus, 19

4 s00t, ch ! exs-

mination of, 20
Country Aloe (1) and (32, 193, 2153
se¢ Aloe spp
s=——remm——- fibre, 190, ¢ Agase sp.
——— Aloes, 187, 191, 293 1e¢ Aloe
sp
—————, 199} 1e  Furcraea
cubens:s
s (1) and (2),
Aloe sp

190, see
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Cour, 231, see Pandanus and Agave

Spr
Cowell, Mr, 123
Coztic Metl, 193, 203, 223 231, fee
Agave ¢p
Crabs eye, 69,
tonus
Cra-ata, 183, 192, sc¢ Agaveae and
Biomehaceae spp
e~ de Rede, 194 251, s1e¢ Brome-
Na Sagenans.
Crin Vegefal (Vegeable Har) 159,
183, se¢ Spamish Mossand Tilland-
§ 2 recynvata
Crinum, Anthers of Agave compared
with these of, 78
———— gf2UCUM, TAr (OXICATIR

see Abrus  preca-

172,

201
—— latifolium, 261
sp, 261
173; s Agave amerni-

cam .

Cronemeyer, G, 134

Crotalama, 177.

- fibre, 2173

Cropia, 192, 193 2ee Ananas safiva

Cuba Hemp, 192, tez Furcraea gigan-
tea, 192

Culebet, S2, 57 5 se¢ Psophocorpus tetrae
gonolobus

Comana, 197,

Coman, 192 ; sec Aloe sp

———, 209 219; ser Aloe sp

Curaga, 124 192; see Agave sp

e, 6% ; s¢¢ burcraea toberosa

Curbalgu, 18‘3, 192, 193, 199, 255,

L} - -
ate-
chu
Cuich, 23 49, 22¢ Acacia Tatechu.
Cuich, adulteration of, 445 se¢ Acacia
Catechu
Cutch, analyses by Professor Proctor,

40

~———— balls of Padaung, Prame Dis-
tnet, 33,

~———— boilers of Burma recognise four
varieties of Acacia Catechy,

32, .
~———, Bombay, 36, s¢¢ Acatia Cates
chu

———, Burma, vanenes O©f, blach,
yellow, red, 33

—— ., Cawnpuri, 35, sc¢ Acacia Cate~

cna
———, chana makhan kkair, 36 4
Acacia Cateckn

283

Cuteh, chemistry of, 39-43
—na-, commereral grades of, 40, 42,
see Acaen Catechu
=—— made in Asvam, 27, 1n Bengal,
24 25, 1 Bombay, 29 30,10
Burmi 31, tn Central Pio-
vinces 27 28 1 Chuta
Dagyur 25, 10 Madras, 30
31, 1n Nepal 25, i Cnss,
26, 1n Unsted Provinces, 18,
#e¢ Acacra Catechu
, manulacture v Gujerat, dese
tructive nature of 30
———, manufactore of, 33, 34
~——, matkets in Burma, 32 33
———, pale, of the United Provinces
and Kumaon, 35, see Acacra
Catechu
=, Pegu, 34; se¢ Acacia Cate-
chu

——, trad= in, 49, se¢ Acacta Cate-
chu

———, trees which yield, 23, 24
——, yellow, of Pegu, 35; see Acacia
atechu,
——, yield of, 34, 12¢ Acacia Cate-
\]

Cuthala nar, a lutle known Madras
fibre 191, 193, 247,

Cutta-camboo, 43, see Areca Catechu

Cullslay, 193, see Agave sp

e, 2553 scz lourcroya gigan-—
tea,

nar, 193, see Agave sp.

Cymbals, Turhish or Kettledram, 109,
tee Zambur.

D

Dagger plant, 192, 261, rer Yucca
gloriosa
Dhlzell, N A, 88 o2, 137

3
Dapielll J, 109, 111, 112, 131, 267,

27
Dara Dambala, 55 57, see Psophocar.
pus tetragonolobus,
Dasylinion, sp, 98 173, 237
Date grow ng tegions, humidity and
ramnfall i 4
~—— palm, 1, see Pheeaix dacig! *
e, best varieties, 15
1¢ conditions
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Date palm cultrvation, germination of
seed, 6.
g re-
quired, 5, 10-12
-——of, 2,

, sail

q

5, 6
———~— distribution of, 2

of, 3
——e— fertiltsation of, 7, 12-14
growth 1n Alkah sotl, 7
———— bow propagated, 7 i

and

INDEX.

Duwvine (wild) bamboo, z5r; sz Ram

ans
Dodge, C R, 03, 142, 146, 156, 181,
201, 207, 217, 235, 241, 247, 249,

253
Dodoens, R, to7.
Dolichos Lablab, 57 -
Dolichos ovatus, 53; see Psophocarpus
tetragonolobus,
———-- suffultus, 53,
~———-- tetragonolobus, 52,
Psophocarpos tetragonolobus
Drommond, J R, 92
and Colonel D Prain

see

— 1n relation to
temperature, §
- pollination of, 7, 12-14
e €% 0f flOWers 1n, 2
= tolerance of salmty of, 5
palms 1n existence {exclustie of
India),
Date producing regions, temperature

of,

Dates, vaneties of, Dry, Medim,
Soft, 15

Datura sp, ¢8

Datara Stramonium, 98, 239

l)a\g, Sir Humphry, 39, 40

DeCandolle, A, 52, 95, 99

De Flacourt, 247,

Deglet Noor, vanety
Algeria, 16

De Lae, 115, 187189, 239, 263

of Dates,

De Lecluse, € (Clusws), 111,
159, 195
—_— on Aloe spp., 159,

195
Deppe, 100, 129, see Schiede and

eppe

Descournlz, M E 125

Desfontalnes, R, L, 126

Dest, mauve, applied to certain Agave
plants, 102,

Desvaux, A. N, i\é

Dey, Surendra Nath, on the seeds and

ol of Cochlospermum Gossyplum,

e
Drenks, 24 ; see Acaca Catechu,
Dyaat, §3, 57, s¢c¢ Psophocarpus tetra-
gonolobus

monpet, §4; see Psophocarpus
tetragonolobus

~—— Putos, 54, sec Psophocarpas
tetrsgonolobus,

Dietench, K,, 45, 46

Dietrich, I' G, 26;

Dillwgn, L W, 122

Dipteremarpus  tuberculatas,~ leaves

* ,ed for wrapping cutch, 34

on Agave and Furcraea tn Indn, 77,
Drury, Colonel H, 138
Dur&stan, Professor Wyndham R, 44,

5
Du Petit-Thouars, I, M, A, 5z.
Du Tertre, 117, 245
Duthie, ] F, 92

E

Eagle wood, g0
Agallocha 7o
Edwards, 163, 227, 239,
————on Philippine Agaves grown
for fibre, 165
~———on tying of Tobacco with
Agasve leaf in (he Philippines, 175
Egypt, esumated number of Date palm
treesn, 3
Elacocarpus Ganitrus, 71, 72, 74.
— lanceolatus, 72,
== me——u tuberculatos, 72,
Elephant Agave, 192; g2 Agare Vera
Cruz

see  Aquilana

Aloe, 169, sre  Agme
americana.
——~—~—1tushs used i making

religious necklaces, 73,

Ll Magues, 161, 1653 see Allaguey,
also Agave sp

Lméira, 203 ; see Tumlera s

Enequen, 504; ser Agave or Turcraca

&p
Engelmann, G, 78, B2, 91, g9, 141-
143, 145, 146, 189, 199,
203, 207, 209 2§
— se¢ Schott and "Engelmann,

9.
Entada scandens, 71
ZEnuga, kalatanda,

Vera Cruz. . 1.69 ;. yoe Mg
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Ersza bulatartks, 1oy, st Acive
Vera Cruz

ez,
— b2la® rl2, 198, 1e¢ Apive
\enx Crez,
Ralatarda, 1oy £ Agane
Ven Cruz,

Ep campes macrozm, 175, 2134 2§

Epicampes £p, 179

Enlatals, 194, sec Avave y npana

Enoderdren arfractcoeen, 6t

Erest, Dr. A, 197, 199

Erva baboea, 147, sre Alomven

—————— 167, see Sazeemena £p

Espadills, prrhaps 2 seruien of the
Mex.can Intle, whch ser,

193
———— 194, 105, se¢ Apavespp ?
Euagave, 77 82, 93, 64, 45152, 112,
g 118, 122328, 133,
143, 213, 220-233 47,
249, 2635
——, 171; $7¢ Ag31e ATENICAT,
and Forcraea, €0, g0
tutt of the plant, 181,
fibre, 179
sp, 265
, vanetes, 167
Evagaves, 60, 97, 122, 132, 333, 139,
147, 201
Euonymus grandiflorus, 72
Ere's thread, 195, fee Ytucca fila
mentosa,

F

Falconer, Dr H, 21,

False usal, 77, 78, 93, 106, 141, 146,
1943 se¢ Agave decipiens

Famine foods,
SEpeciosus, root

Fan_palm
Corypha umbracubfers

Fard, vansty of Dates, in Araba, 16

Farings, 175, fee Agave Cantala

Fasio, M F, 201

19, 20, fee Costus

of South India, 71; e

5%

Fi's Acxtia, 161, ree Apare Ven

ror

e fpulde, tg1, rre A'es areer
cam

Figee 3¢ 1r Fooerzea pamtes

Frrewaer ¢ trandy
Agpvarde 2t~
Fish ghamr tf0, 2 Darrotepa P
cheamy
Fich 19=
Hacourt, Gove~cr ¢f Madigparn
tyth Cereey a0
Flaccar a Pamortchr =2
Flax co~rmon 52
1 men
Fletebsr T ienDaepalment maim
“Fois™ ¢ tew from Apave jlants
9=, 10 &'k pracs
Food, {a=zirs, 143 see Aparen
—_— ™ 19 3, we Contos
sprciotny,
“Foreien pineapi'e) 237, 1er Agase
Rumph 1.
Forskohl, P, 217, 253
Fortescue, Dr A Inire, g4, 100
Fourcroya, sec also Furcraea
Fourcroya Cantala, 88,
:mu;la6 130, 174, 2532, 253,
s cubensis, 1
Yor, |9874. 182, 186, 190,
foetuda, 24c, 241,
gigantea, 186, 198, 25,
—— tuberosa, 130, 180
Fragoso, J, 161
French beans, substitute for, 53,
‘I;;op‘lgu;%\rpua leuagonala%nzu
15K 1l
peash ¢, 179, see Epicam.
Fries T M, 107
Fumifera sp, 204, 205
Furcraea, 105, 117, 132,
167, 245, 266

6%, 1l

ree

1er Largm wy *2is

146, 147, 165,

f + 175, se¢ Agave foend,

Commelyni, 95 149

=Aloe
tuberosa mino, ameticp,

Fava de Cav:'allko, 57, fe¢ Psophocarpus

Fayal Lace, 194, se¢ Agave

Fever nut, The, 70, e Crsalpma
Bonducella

Fibre Aloe, 99

Ficus glomerata, 72

Fiddlea made from the central shoot of
Agave plant, 109

Filo de puta, 194, se¢ Agave amen
cana

125, 180140

——— foetida, 137
—_— zeél;ral deserptioy
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116, 121, 128,
Furcraea gigantea, gi‘, b '162,
180183, 192,
196, 197, 200,
208, 229, 24,

244, 254, 256.
e 1755
foennda
e
%
s longaeva, f02
emem middagascanensis, 247
—_— odq;rata. 125
e Sel03, 94
— 124-134, 160,
e 7175499167, 175, 181,

8 194 198, 202,
;,g’ 3,97, 223,’ 225,
231, 239347, 356
259 265

e (1) 94 9>
— (2,
___.._._——.,.—-- l(?)? lgf), se¢ Aloe Yuccae
fatus alsasﬂror;tha sp .
—— o0sa, 98, "18 129 ,
tuberos?, 9180 187, 191, 199,
236
= Agave tuberosa,
128
et 2 rmenr, 78,
foenda
Furcrasas G0, 97, 1¢4, 249

PR

see Agave

G

wskell, A, 56
(G;:Ia Aharr, 45 , see Acacia Catechu
Galeot, 68
Galuano, A., 110, 113
Gamb er, anslyses of, 46, #¢ Uncana

ambir
and  Catechy, the relation
betneen, 4%

, the cube Catechu of com-
merce, 3
. irade in 49,

Gambir
Gnméﬂe.] S, 65 67,8) 133 137, 233
205

Garoa early wnter, 231
Gurhic, 70, se, Allum satnum
Gartenz dt (The) 16
gah] M;un 3%6 :ge ambier

awler N 7, 127, 1 140
Gelah Tarap, 365, sec Aglveliumsﬂerl

se¢ Uncang

fe2 Agave

of De Candolle,

| Grant, Captain

INDEX

Ghaspat, 196, see Yucca glonoss.
Gﬁar'f 'va?:e;y of Dates in Algens,
T

Vhaymers, 196, see Agneé vivipars
gﬁ':y Kamnr? 146, sez Aloe spp
Gherdz 57, $e¢ Psophocarpus tetra-

onolobus also Dolichos Lablab
he Kuneir, 199, see Aloe veea
Ghikomar, 217, sze Aloe vera
Ghehoar 196, se¢ Aloe perfohata
Ghrtla Kumars, 198, 197, ez Aloe

spp.
Giant fbre lly, 196, see Furcraea
gigantea
Gibson 137, ez Dalzell and Gibson
Gmehn P F, 267
Goa bean, 51, e Pgophocarpus tefra
gonolobus
~, analysis of root, 64
seed, 64
~ cbt)si of cultvation 10 Burma
0

of culuvation m

- extent
Borma 63
God 19 , see Costus sprciosus
Gollan W, 5, 101, 132, 133
Gomara, F Lopez de 110 111
Gondatla, vaviety of Dates 1 Egypt,

17
Goolt 36 , te¢ Gambner
Gora kbarr, 36, see Acacta Catechy
Graham, [ 853, 139, 132, 333, 137,
3

3
==, Professor R, 53
Grandidses, A 34
A, 54

Grass Hemp, 199, see Agave rigida
———shoes, 161, se Naunorhops
Ritchieana
- stk 196, zor, 257, e Aloe
Yaceae folis

——memm A= an nooa,

Gr
Gr
Grc : .
tag
Graugthe 193, 2653 see Dromela

Sagenana
-—, 183, s Bromea spp
Great Aloe, 148 159, ser Foureroga.
giganiea
———— American Aloes 1913 see Fougs
croya cubzasig

! —— (1) 193, see Agave
amerticana
{2) 198, see F ¥
cubenyis
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Green Alos, 162, 193, sr¢ Agave Hemp Canton, 185, 2r¢ Musa tranlls
vivipara Henecten, 200, ree Alse Yucecae fo'n

~———— 237; 3¢ Furcraea sp

-—=— Alees, 199, see Aloe sp

Gre<hofl, M., 43, 46

Grey Aloe 18, see Agave Vera Cruz !

e—————, 192, $z¢ Furcraca cubeners

Gnffith, W 16y

Gue-bach, A H R, 124, 125, 142 1

Grithr Kumary, 209, see Aloe <pp

Guaidua Togeara, 383, sr Alce
Yuceze folus,

Guifila, 198 5 mtAgwe faleta

Heneqen, 8 147, 201, 303, 309
. 231, ree Agave and Yucer
[

———, 195, ter Agave, Aloe and
Yucea spp

—e——, 179 197 20% 203, 249} ftr
Agwe rsalama

——e—a G2 317, 340 VS 243, 1001,
Agase sp

— ——, 248 263, 1e¢ Aloe Yuccae

vliny,
),

Guama, 149, see pus $p
Guamara, 198 ; see Karatas Plamieri
Guilfoyls, Dr W. R, 197, 235
Guillemin, A, 53

Gul Shabo, 193 5 see Agune Cantala
Gular, The, 72 ; see Ficus glomerata
Gulshabbo, 199; sez Polianthes taberosa
Gyrocarpus Jacqum, 72,

H

Haemodoraceas, 77,
Hamilten, Dr F. Buchanan-, 24, 29

35.
Hampe, ﬂgwcnng stem of Agaveae,
19

——, 247, 3¢ Agave 5p

Hanbury Sir Thomas, 119 134, 135.

Hape-a-Cane, 198 , ser Agave and Fur-
craea spp.

Hariot, 197,

Harver, Mr ] C, 93,

Hasskarl, ] C, 53, 54, 134, 135,237,

Haths chingar, 1003 sce Agave vivipara

sengar, 200, see Agave amencang

Hawkes 101, 150, 131, 141, 257

Hayan, vanety of Dates in Egypt, 17,

Hayu Hemp, 181, 200 201, 229, 245,
see Furcraea gigantea

Hedge Alce, 2371, see Agave sp, also

Al

oL,

e, 169, se¢ Furcraea cubensis
———— (1), 200, 267, se¢ Agave

8|
— (2), zoo? 267, see Aloe
babadenns
Helur, vanety of Dates, in Mesopotamia,

Her;sley. Mr. W. B, 108, 129, 245.
Hemp, Afnican Bowstnng, 159, 1773
ste Sanseviena

Honey,

200 221, 2553 se¢ Aloe
Yuceae [o i
—— (2) 200, 203,
Agaveae IpK.
——— (3), 2035 rcc Agve slsalany
) 200, 2e¢ Agave sltalama,
Tertine, and connected

2, e

+pp
—————(4). 202 1e¢ Yucca filamen
tosa

————— Henp, 202; 5e Agave alaa-
na

———, one ol the fibre.yleld;
plants of the Wcuy]n:h:‘lp
1043 ree Apave ap '
===, wild, 195; see Agave p
Heonequen, 201} ge¢ Agave
Furcsera sp,
gennequin. 2025 see Agave slaafapy
SINEQqUIMItOS, 202 ; 1ee Agave glgyly, 4
Herba spiralis hirans, , o
H SpRCI08US " 193 40 Corun
eemann, Prof P, 115, 416, 4
125, 127, 203, 113,5:45 » 118, 1.
» 99 1c8, 109,

Hern, Dr v

Hema;dcz.
118, 122, 127, 138, 143,
203, 213, 223, 233, 21y,
263, 265‘. 2731 35 237

Hevess, variety of Datag,
miz, 16 '

Heyne, B, 48

Hibuscus, 177,

~——=+ c1nnabmna,

—— o fiy
Bl J,ga 1753

Hull A10¢, 202; sep A,
—_— lq).' see Agave Wighut

3¢ [ utcraea ey,
~— palm, 70, . Ubensiy
Hoffmann, 1 ",cg' Caryota ureny

Hog plum, »3's
Hondarss S?E ’G‘;:sfp“dlas ma

ba sylvestns 7 1793
no,:iu Agne p
¢

and

l"s. 116,
450197
235, 14,

In Mesopota.

247,

Beifers
¢t lirome
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Honey, Tree, 231 se¢ Agave sp

———mmm, Metl, 110, stc Agave sp

Hooker, Sit W, oo, 140

———, on Agave and Furcraea, 78

Hooper, D, on composition and trade
forms of Indian Cutch,

23
——s——, on composiion of Gos
Beans, 64
e—rmeso——, 01 the Toot of Costus spe-
ciosus as a food stuf, 19
Hope C G, 201
Hio-porg, 57, see Psophocarpus tetra-
gonolobus
Hues Mell, 202, ser Agave sp
Hutla, 173, 202, 263 265, ser Agave

5
Hun?bo\dt T H A Baron von, 108,
109 111, 149, 208, 223
Humme) Prof J J 44
Hunter, Dr, 211
Hyangak, 44 , see Termnaha Chebula

' I

Ibera, 383, 187, 204, 243 , s¢¢ Bromelia
s

~——-, 305, s¢¢ Fumiera sp

Jérims, vanety of Dates, 1n Egypt, 17
Im Thurn, E F, 193

Imbira branca 204, 205, s2¢ Funmifera

sp
Incense, 21; see Costus
Indian Shot, 70, se¢ Canna indica
Irvine, Dr R H, 20
Istale, 204, ste Bromelia sylvestns
Istle, 144 145, see Agave Istle
——; 179, 233, 263, 269; 122 Bromelia

o, 183, 187, 199 205, sez Bromeha
sylvesins

——, 249; # Karatas Plumieny

—, g8, $2¢ Tampice fibre

—— (1), 243, 72¢ Bromeha sp

——— 304, 209 229, sz¢ Bromelia
sylvestris

————— and (32), 223, 255, #¢ Brome-
ha sylvestns

—— (2), 204, s¢¢ Bromelia sylvestns

o, T, 53

Jesle 305, tee Bromeha sp,

Indlioides, 135, 141; gee Agave fxu-

lioldes.

INDEX,

Ixfilly, 205, 206, 207, 209 241, ser
g&VC b
Ixle, 179; see Agave and Bromels
§]

PP
—, 203, 307, 200 ; $¢z Agave Bromelia
! a:;xd Nidulanium sp
—_— lgs; See ')}ga‘e‘sp

ins
— (3), 179, 203, 206, Se¢ Agave s
—— Mescal” 206, ses Agave \Vnshze}r’u
— of Briush Honduras, 263, see
Bromelsa sp
Tath, 135, 1443 222 Agare Ixth
—, 189, 249, se¢ Karatas Plumen
—=, 98, 99, s¢e Tamprco fibre
== (1), 255, ser Bromeha 83lvestry
~——— (1), 206, se¢ Karatas Plumien
——(2), 206, sz¢ Agave Intle
Ixtly, oristle, 208
~——, 141 ; 3¢ Agave ixtly

J

Jack fruft, 2ts, see Artocarpus integri-
folig

Jacobn G A, 111, 144, 259
Jacquin, N § Baron von, 87, 95, 122,
126, 127, 139, 140, 147,323, 239
Jahirabad Aloes, 208; see Aloe sp.
Jamaica  Keratto, 208, ¢ Aguve
Mormsu
‘ambho, 8, s2¢ Eruca sativa
ameson, Dr W, 132
anakpuni Cutch, 25, 26, 38, 46, ser
Acacia Catechu

e — khair, 35, 46, s¢¢ Acaca
Catechu
Fanglt ananas, 208, see Agare ames

neana
e ands, 203, se¢ Agave amen.
<

———= halds, 193 see Costus speciosus

—~— Kun=ara, 108; sez Agare ame.
ncana

Feent Katholar, 208, sce Agave Vena
Cruz, Milt

—— Aaltalar, 189, see Agave Vera
Cruz,



INDEX,

Jenequen, 144, sec Agave sp

, 208, 209, see Agave sp
Jessart, 44

Fetee, 177, see Marsdemia tenactssima
7,177, see Marsdenia tenacissima
—— bast, 229, se¢ Marsdena sp

Job's Teats 70, se¢e Cox Lachryma-

Jobr
Johnson Miss G E, 142
Jones, Sur W,, 183 213
Foh, 73, see Putranjiva Roxburghu
Fungly, 208, stz Agave amencana
~—— ananas, 209, fz Agave amen
cana.

K

Kackang Botol or Kachang Bolor, 57,
4ee Psophocarpus tetragonolobus
Kadanaku, 167, 187, 208,211, see Aloe

sp.
-

arus wlud, 59, 16 LUSLUS SPECIVSUS
Kalg Kantalg, 210, see Agave amen-

cana
Kalabanda, 219, see Agave sp
-, (1) 208, 322 Aloe vera
, (2) 208, g2 Agare

Vera

Cruz
Kalabant*a, 208, e Agave amencana
Kalah‘nda, 208, se¢ Agave Vera Cruz,
Myl

Ralabunda, 210, ste Alos sp
Kalabuntha, 177, 210, 211, 241, see
Aloe perfoliata
Kalamanda, 219 235 , tee Agave sp
Kalbanda, 209 210, 211, se¢ Aloe per
foliata

Kalkal, 210 211, see Aloe perfoliata
Kalnan, 210, 1cc Agave sp
Xalnar, 210, 12¢ Agave s

" Kan, 210, se¢ Agave ngida
Kand, 239, 1ec Agave sp
Kanora, 217, see Agave sp
Kanta, 239, see Agave sp
e=~—-- (thorn), 251, sz Ramkanta
Kantal, 183, 210 215 265, see Arto-

carpus integnfolia

Kantala, 130, see Agave Cantala
————, 109, 173, $e¢ Agave spp
~—-, 213, 3¢ Agave Vivipara
wnemme, 183, 210, 219, te¢ Alo€ vera
- (1), 212, 3¢ Agave Kuntala

289

Eantala (3), 212, see Agave vivipara
———, (3) 212, se¢ Agave Vera
Cruz

Aanur, 217, sce Agave sp
Kanuar, 173, 5¢e Agave amerncans
-, 189, sez Aloe sp, also Agave

sp
Kapayokka 215, ser Ananas sativa
Ka%ul«, from Cochlospermum Gossypium,

>
Karao 212, see Boghmena sp
Karacat: 212, 255, sz¢ Ananas syl-
vestris Brasthana
Karata, 212, e Anamas sylvesins
rasihana
———, 183, see Bromeha spp,
~—— Sawuvage, 212, see Aloe Yuccae
folus
Karatas, 183, see Bromela sp
Plumies 185, 187 198 205,
206, 213, 223 243, 249 255
2

57
a——— 5p, 183 184
Raralto, 98, see Furcraea tuberosa
Knre;s, mn Burma grow Psophocarpus,

5
Karinghota, 73 , see Samadera indica
Karoon Kutialay Nar, 214, see Agave

sp
Karun Kathalt, 214, sec Agave Vera
ruz
Kattalas, 214, see Agave Vera
TuZ
Karwinsks, Baron, 82, 93 98, 100,
106, 139 141, 142, 144, 146, 189

195, 207
Kassu, 48, see Acacia Catechu
——~, 48, sce Areca Catechu
Kat, 33, see Acacia Catechu
Kalar, 214, 215, see Artocarpus integtie
folta
Katk, 23, 25 see Acatiz
atechu
——, 215, #¢e Artocarpus integnifolia
Katha 23 28, tee Acacia Catechu
———suffard, 37, sec Acaca Cate-
hi

28-30,

cha
Kalh.lzfl 215, fee Artocarpus integh-
o0lia
Kalfhatr, 215, fe¢ Artocarpus integh
ol

Kothal, 183, 2rr, 214 215,
$e¢ Artocarpus integnifolia
Kathalar 2143 sc6 Agave amencana
Eothalay 214, 217, 219, sec A

vivipara
Ealkaly, 214 115, 217, tec Agave
Cruz

265
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Kathodias, an aborigmal tnbe of
Gujarat who manufacture hath or
Catechu, 29 30, se¢ Acaca
Catechu

Kaital, 214 , see Kathal

Kaltala, 214, 215, se¢ Agave Vera Cruz

Eattalay, 214, 255, 217, se¢ Aloe per-
foluata

- Nar, 229, see Aloe perfoliata

s, 220, $f¢ SanSeVIENA 5P

Kaltale, 169 , see Agare amen~ana

5193, ser Agave sp

(Aloe), 181, e Agave amen-
cana

Kattal:, 191, 193 214, 215,
see Agave amertcana

v21Q 221 257, sez Agave-sp

fibre 216, sez Agave sp

Kapialy 216, ser Agare sp

Raw Bemya 57, see Psophocarpus

221,

atis
s mus

—- Kanla 216, see Pandanus foetidus
Kedanaku 189, see Aloe sp

Cebel, 217, sce Pandanos odoratissimns
Keker 217 see Pandanus odoratissimus
Aemula, 19, see Costus speciosus
Aenda 173, 209 216 239 , se¢ Panda

nus odoraussimus
Keols 19, see Costus spectosus
Keoo kanda 19, sre Costus specinsus
Keora, 173 , sce Agare amiericana
———-, 221 3z¢ Pandanus odoratissimus
e sClewpine 171, se¢ Pandanus
Keorkanla, 217 , see Pandanus foetdue
Eeraffo 117, 183 191, 193 209 216,
261, se¢ Agave sp
=———-=, 183, 1¢¢ Bromeha sp|
Kes kand, 1q, tee Costus speciosus
Retak: 216, 217, see Pandanus odora
tissimug
Kelgr, 317, see Pandanus odoratiesimus
(1), 216, se¢ Pandanus odoratis
s1mus

~— (2) 216, 1e¢ Agave amencang
Ketdd :lg, see Agave Cantala
e, 310, 317, s2¢ Pandanus odora-

tisstmus
Kettledrum o Tarkish  Cymbals,
Zambur 109
Aefukee, 216, 217, 2ec Pandanus odoras
tissimos

Keu 19, ree Costus ypeciosus
Kewra, 216, 317, 231, ree Pandanus
odoratssimas

INDEX

Keura, 231, se¢ Pandanus and Agave

spp
Keura odontera, 208
Keurkanfa 216, see Pandanus odora
tissimas
Kewa, 19, see Costus speciosus
Keya, 217, sec Papdanus odoratis
sunus
Khadraun vanety of Date$ in Mesopo
tamra 16
Khair, 23 29 50, s2z Acacia Catechu
—~—— , chana makkan, 36, 1ee Acacla
Catechu
—mee, dark  coloured Catechu of
Benga), z4
=, gala 46, 1¢¢ Acacia Catechu
w——  gala of gooks, 36, see Gambier
— , gora 36, stz Acacta Catechu
——, Janatpurs, 35 46, see Acacia
Catechu
——, kaya 36, se¢ Acacia Catechu
s papre 36, 3ce Gamb er
——— ——— 46, st P1pri kharr
——tela ot fele, 35, tee Acaca
Catechu
Khatras abongines who manusfacture
Cutch 26, 28
Rhairtas, a class of Doms n the
United Provinces who manufaz.
ture houth or Cutch 28
Khairuas, rrafessmnal cutch boiers
of Damoh, C P, 28
Khalast vanety of Dates 10 Araba 16
Khassad vanety of Dates 1n Arabna, 17
Kheths 216, ste Agave vivipara
Kia 215, see Pandanus odofatissimas
—— kandta 19, se¢ Costus spectosus
Kiakanta, 173 , see Agave amenicana
Kikanora Maika, 216, see Agave Venn

ruz

Lang, Sir George, o

Kirk, Sur Jnhn, 54

Kithals Nara Matha, 218 , see
Cantala.

Kithanara 177, 218, 315, se¢ Agave
Cantala

Kith, 218, sz Agave Cantala

Autla Nar, 218, see Agare sp

AKuttanara 218, see Agave Cantala

Mattalu, 218, see Agave Vera

Agave

Cruz
Kittaulee Dar, 318, rre Agase sp.
Alamandz 309 211, 30 Agave 8p, also
Aloe petfohata

Klamanda, 218, se¢ Apave sp
hlausch,l{ F, 143
Koch, K. H E, 14t
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Koomaree, 2183 see Aloe spp

Koot, 19, se¢ Costus speciosus

Kossa 48, see Areca Catechu

hostanach Tambr, 35

Aoyan 217, 218, see Agave amencana

Krembs 4%

Krowa 193, see Ananas satia

Kuar Ganial 220, ser Aloe indica

Kudu'1s, a jungle tnbe of Goa ongm
who manufacture catechu 1n the
south hanara Dietnet, 31

Kuvmaon Cutch, 24, 46, sz Acaca
Catechu

Kumara 219, see Agave Cantala

Kumars, 219, see Agave sp

Auntala 183 211, 218, see Agave
Cantala

Kunth, C §, 84, 93, 127, 128, 141,
143, 223

Kunvar, 209, 217, 218, see Aloe sp

Kunwar, 173, 187, 397, 221 se¢ Aloe

sp

haurz Dr W, 88

Kust, 21, see Costus speciosns

Austanes, vanety of Dates, in Mesopo
tamia, 17,

Kut 21, see Costus speciosus

Kutlalay, 219, see Alce perfohata

5 218, 257, e Aloe sp

Kutthalas 220, see Aloe s

Kuvara, 219, see Agave Cantala

Kwar Gandal, 197, tee Aloe perfoliafa,

197
Kyre 169 220, 221, 231, se2 Agave
vivipara
——, 231, s Pandanus and Agave

spp
Kiéla 19, see Costus speciosus

L

Labat L 175

La Caluza one of the fibre yielding
plants of the West 1ndies, 109, ser
Agave sp

Laervis 135, see Agave lacws

Laffa, 169 177, 220, 247, set Aloe

Yoccae folus

Lagerstroemia Flos reginae as an adul
terant of cutch 44

Lakar sem 57, see Psophocarpus tetra
gonalobus

Lal khair, 24, see Acacia Sundra

491

| Lal mats (red earth), 36
Lal murga, 220, 221, see Celosia
cristata,

Lamarch, ] B A P M, 101, 125 127,
147 247
Lane, E W, 253
Langue  Boeuf
cubersis

Large Aloe, 259, see Agave sp

—_— bre, 220, see Agave sp

Latham, Mr B A 31

Leather, Dr J Walter, Experiments
with cutch, 34

Lechegmila, or * Cabbage’ Agaves, the

main source of Tampico
fibre, 179

—————— 220, 221, se¢ Agavesp

Lecluse, Charles de, r11, 112, 122

Lecytius sp , 205

Lan, 44, see Termmalhia bialata

Lemaure, C, zo5

Leopold, 94

Lenes, Father 94

Letka, or retail dealers 1n Borma, 61

ZLsda Boaya (Crocodiles tongue) 220,
231, fee Aloe <p

Lidak Boaya, 114, 130, see Aloe vera

Lsdang boaya, 221, see Aloe s,

Lilac, Persian, 72, sez Mela Azeda

220 ¢ Furerea

racl
Lilum, Aunthers of Agave compared
with those of, 78
Lily fibre, 220,
amernicans
Lindgreen 88
Linnaeus 5z, 88 92, g9 107, 118 124,

233, see Agave

147

Linné C von, ser Linnaeus

Linschoten | H van, 113, 187,

Linum usitatissimum, 72

Lyotard, L 171, 173

Lisboa, J C, 55

Littaea gemumflora, 132

, group of Agaves, 167

— , section of Agave, 221,

Lobus, guadrangulans, 52, see Psopho-
carpus tetragonolobus

ZLohsaragida, 215, see Aloe httoralis

Long Aloe, 255, sz Agave spp

» 191, see Agave vivipara

——— o——, 1909, $¢¢ Furcraea cubensis,

————— (1), 222, se¢ Agave sp,

o« {2}, 222, 1e¢ Agave

Longifolia 143, ser Agave!

Lotus, sacred 7z, see
closum

Lourewo, §, 52

Lumholtz C™ ¢8
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Maguey, wild, 225; see Agave amen-
M cana
2QMagueyes, an Indan tnbe of Central
Amenca 225
AMMabala, 543 see Psopt pus telra- , farms and Pl m
gonolobus 1 Mexico, 223

McCann, Dr H W, 25
Micembira, 205, 222, see Bromeha
laciniosa
Mackintosh, Major, 36
M Leod, General, H, on Amenican Aloe
fibre for brushes, 163
Macoztic Metl, 193 222, see Agave sp
Macrae J 30
Madden, Majar, E, 28
Madre Pulgue, 222, see Agave atro
virens
MMagay, 222, see Agave sp
MMaguay, 222, see Agave americana
de Cocuy, 191 222, sec Yucea
acaulis
Maguay de Cocuyz
acauls
Mague, 222, sec Agave spp
Aagues, 222, see Agave cubensis
-, OF maguey, 109, sez Agave sp
~——— or Manguat, 97, 1ce Agarve sp
Mogues, 130 2212, 227 , see Agave sp.
Maguess, 110, see Agave sp
AMaguey, 108, 118, 125, 169 189 223
233 230 247, see Agave sp
(1) 224, sez Agave vivipara,
s (2), 224 249, $e¢ Agave ame-
ncana
«—— (3), 224, se¢ Agave sp
—— (4) 224, 245, see Agave mexi-
cana

22, see Yucea

w——— DBlando, 224, te¢ Agave Sal.
miana

=, called Honey Tree, 231, se
Agave sp
———— ctmarron, 129, 1e¢ Agare sp
2 2257 see Agave
amencana
——— de Tequila, 224, se¢ Agave
americana

dicimurm, 132 ; 4e¢ Agare sp
s Afanio, 214, see Agave Maximi-
lagea
e fin3, 224 235, $t¢ AgaVe
americana

«—— one of the fibre-yielding plants
of the ‘rest Indies, 109; ser
Agare sp

———Tree, 131, fee Agave 8p

——, used 03 8 famune food, 343,

1 Agave sp

——— (1), Indian tribe of Central

Amenica, 224, 225, 249
(z), farms or planfations of

maguey, 226, 227

Magur, 223, 226, see Agave americana

Magute, 223, see Agave sp

Blagweas, 226, see Agave sp

Jtaktum, vanety of Dates, m Mesopota-

miz, 16
Males, 227 , see Agave Vera Cruz
———— Kathalai, 226, see Agave Vera

Cruz
Malay, Kuttalay Nar, 226, see Agave
vivipara
Maltno, 226, see FurcCraea spp
Maliaks, an inferior caste in Palamau
who extract kaf3, 25
AManchr Kalabanda, 226, 237, 235, se¢
Agave Vera Cruz
Mandala, 235, see Aloe vera
Manfreda, 108, 193, 241, Agave sp
Manfreda group of Agaves, 167
Mangun, 226, see Agave spp
Mangue, a cwvilised race of Central
Amenca, 225
Dlangues, 226, see Agave spp
Mangurie, 226, see Aloe secunda.
Mamila, 226, sez Furcraea cubensis
——= Aloe fibre, 159 226, see Agarve
vivipara
Hemp, 159, 267, se¢ Musa tex-

tihs

Manjee, 235, see Agave sp.

AManyte, 226 , s2e Agave sp

MManpna Nar, 237, sez Sansevieria

eylamca

a——re Noru, 226, 3r¢ Ssnseviena
Zeylanica

Mansarcrn, a refined cutch, 35, see
Acacta Catechu

Mz gus, 329, 22¢ Agave app

Magues, 238 , 1e¢ Agave spp

Mnrcé:u( de Liebstad, G , 115, 116, 143
185, 187, 239

Marool, 228, 239, s Sanseviens
Zeylanica,

Marsden, sp, 229

, tepaciseima, 176, 177, 235,

253
Martin, Montgomery, 34,
Mattins, M Chatles, 111, 113,
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\lartims, C F P ton, 85, 86, 97, 108-
110, 117, 120 145, 146, 161, 169
175, 177, 181 195, 19y 201, 205
223, 225 237, 243 247, 253 259

271
Martyn, Thomas, 123, 124
Martyr, Peter, 97, 10g 231, 243
Marul, 229, see Sanseviena Zeylamca
, (1), 228, ser Sanseviena Zeylr-

nica
——-(2), 228, see Agave Vera Cruz
Mast, 228, 231, 247, see Agave spp
2Matamoras fibre, 233 ; see Agave hetera-
cantha A
JMatha, 217, ste Agave S,
Mat-making, 161, se¢ Nagnorhops Rit-
chicana
Matta, 217 , see Agave spp
Matuol, P A, 112
Manrtius hemp, 94, 95, 105, 131, 165,
175 181, 185, 197,
201, 221, 228, 229,
245, 257, see Furcraea
s

P
fibre,

Alaeh

293

MMel, 230, 235, 249, see Agaveae spp,
also Bromeliaceae

—— (a genenc term), 97, 98, see
Agave sp

—— Cotli 230 sez Agave sp

— Cozily, 193, see Agave sp

— lenisimum 116 117, 239, $ee
Agave sisilana

—— or Honey Tree
<

110 see Agase

—— or Manguer 117, see Agave sp

—— Pitae (Thread Agave), 249, se¢

Agave sp

—-— Tree, 111, sce Apave s

—— V angusufoha=Neguamet] 143,
see Agave sp

MMetroxylon sp, 253

NMexcal, 98, see Agave sp

~ et 232, see Agase sp

Mexical or Mescal, a spint made from
certain Evagaves, 231

Mexican Aloe, 232, 261, see Agave

spp
(1), 245, see Agave sp

for
scutching, 197

of S India, Ezg

Maurz, 177, 228, 235, see Aletns sp

Maya, 230, see Agaveae spp

-, 231, se¢ Bromeha chrysantha

Mayas, cultvators of Agave spp, 146,

———, a cwilized nation of Mextco,

259
Maypole, 230, 237; sz Furcraea

cabensis
Masgras, 161, gee N: h Ritchie
P

fibre, 232, see Agave sp
s fibre, 163, 183, 187, 195 199
207, see Agave spp
———, 232, 249, S¢¢ Agave
heteracantha
———————, 239, e Agare sp, also
Nidulanium Karatas
e (1) 179 221, 232 235,
se¢ Agave sp
(2) 232, 255, see
Nidularium ha atas

ana, 161

Mehta R P, 56

Melia Azedarach, 72

DMelhs, 231, see Agave sp

——— Cour, 169, 231; see Agave vivi
para

- kyre, 217, 221, 230, see Agave

vivipara

Mellore, 231, 1e¢ Pandanus sp

Mell, 331, see Agave gp

Mescal, 207, 230,233, 235, see Agave

sp

de Maguey, 2 spint, 231
———, disulled spnt, 247, sec Agave

sp

or Mexseal aspnt made from
certain Enagaves, 231,

— or Jegwla spint ebtamed from
Agave, 98

Mesopotamnia, estmated number of
Date palm trees i, 3

MMell, 108, 109, 113, 223 ; sec Agave sp

Grass, 234, see Agave sisa
lana
Hemp, 234, sez Agave sisa-

ana

———— Whisk fibre, 179, 233, 234,
249 265, see Epicampes macoura

Mexico, date palm i, 2z

Mexocotl, 118, 234, sec Bromela sp

Mleyer, Lrnst, 107

Mezeal (1) 2343 see Agave potatorum

(2), 234, see Agave amernicana
Miller, P, 86, 87, 89 92, 99, 1c0, 103,
123, 124 128, 131, 139, 140, I41,
147, 143 147, 209, 259, 267
Mimusops F engy, 171

Miguel, F A, W 54 237
Moarda, 229, 235, te Sansewiera
Zeylanica

Mogas kkarr, a grade of Cutch
Calcutia market, 35

Mohideen Shentf, 48’

Mana;blr, vanety of Dates, mn
1
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Moon, A, 131

Monre, T, 89 101, 225, 265

Moorgalie, 177, 235, See Sanseviena
Zeylamea

Moorva, 221, see Celosia enistata

———, 177, se¢ Sanseviera Zeylanica

ﬂlarédha, 234, 237; Se¢ Agave Vera

Tz

Morison, R, 109 .
DMorisu avara, 57, se¢ Psophocarpus
tetragonolobos

Moroceo, estimated number of Date
palm treesn, 3

Morren, E,, 305, 255, 257

Mornis, Sir D, 91, 193, 205, 257

MMorva, 177, see Ssnsevieria Zeylanica

Motta, 217, see Agave spp

——-- Munjee Nar , 227,234, 235, 337,
see Agave sp

Mouroukouavarecody, 57, see Psopho
carpus tetragonolobus

MMozats, vanety of Dates, in Baluchistan,

17
AMubsal vanety of Dates, 1n Araba,
13

7
Mukerpi, Babu T N, 138
Mulford, Miss 81, 142, 207
Munda, 219 234, see Agave Wightu
MMunjee Nar, 234 235, see Agave sp
Munting, A, 317, 118 122
Aluraga, 234, 237, see Aletnis
Murba 235, sec Sanseviera sp
Murdasing, vane y of Dates, in Persia,

17
Murga, 177, 221, see Agave sp
——, 235, se¢ Aletnis sp
., 237, $¢¢ Agave ameTnicana
——, 235, se¢ Agave Vera Cruz
——— (1), 236, s¢r Agave amencana
————(2), 236, sre Agave Vera Cruz

INDEX

Mjsore Aloes, 236, see Aloe sp
—————, 237, 5¢¢ Agave sp

N

Naeldendraet, 127, 195, ser Agave sp

Nagal, vanety of Dates, in Arabra, 17,

Nigas, a hill tribe of Assam, 69

Nanas Boaya, 114, 169, see Agave
Cantala

——, (Crocodile pineapple)
221, see Agase Can
tula

———————, 236 sec Agave Cantala

——-- costa, 237, see Agave Rumphn,

- sabrang, 169, see Ananas sativa

——-- ulan, 114, 169, 209, 2363 see

Agave sp
Nannas Sabrang, 236, see Agave Rum.

phu
Nannorhops Ritchieana, 16o, 238, 240,

266,
Nanut (pine apple?), 265; see Agave
americana
Naprer, James, 40
Nar, 211, 236, sec Agave sp
—— fibre, 1 South India, 193, see
Agave sp
. 181, see Agave amerncana
Nara, 219, see Agave Cantala
Necker, N ] de, 52
Necklaces, religious, materials used 1n
making, 69 73
Nelson Mr 265
Nelumb:um speciosum, 72
Neguametl, 143, see Agave sp,
, 187, see Turcraea migantea
and T cubensis
, 237, 4¢¢ Agave and Dasy-

Murgabs, 235, se¢ S 12 &
Murgahvee, 235, 42¢ Sanseviena sp
Murgha, 337; see Agave spp
AMurukda avaras, 57, se¢ Psophocarpus
tetragonolobus
Muruou dul, 177, se¢ Sansevieria
Zeéhnic:
——— e of Cejlon 229;
Marsdema sp
————, 235, $¢¢ Marsdena
tepacissima
Murra, 339; see Sansevieria Zeylanica
——, 235 237, 4e¢ Sansevieria sp
Musa textilts 3158 183 186, 367
Musa troglodytarum textona 182
Musaml ra, 236, 237, 371, see Aloe sp

see

hrion spp
ammee—, 239, rec Furcraea cubensis,
-, (1), 236, sec Furcraea tube-
T

051
- (2), 238, 263 ; s¢ee Furcraca
cubensis
Nequen, 3015 see Agave s
Ngabo, 44; 1ee Odina Wodier
Nidulanum Caratas, 93, 208, 206, 232,
243, 254
Karatas, zo3
ap 185

s Aad aamman

AT . aam -
. . .

Mutta Sagu, 236, ret Agave Vera Cruz

[ L IR
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(o)

Obsitian use of 1 Mexico before dis
covery of metals, 271

Ocimum basthcum 73

——- - sanctan 73 74

Ocpatly, 238, see Agase

~——— an herb used 1n Mexnco for
fiziounng Agave aider, g8

Octls, 233, 271, see Agave sop

——, fermented hquor demved from
Agave sp, 97 230

Odma Wodier, an adnlterant of cutch,

0[::1 or sucker, 238, 261; se¢ Agave

“Oifshoots *or *suckers,” 2z, 7, see
Date palm

Ol of Cochlospermum Gossypium, 66

Orop, 19, see Costus speciosus

Oroxylum wdicum, 73

Ortie blanche, 189, sez Boehmena nivea

Otto, 98, 140, 225

Owedo y Va!des, Gonzalo Femandez
de, 105 181, 189, 201, 203, 213,
225, 243

P ~
Pagodxle or pagoda stone, rosary made

2 75,
Pauul 48, see Areca Catechu
Pa lan loung Wae, 19, s
speciosus
Palkande, 217, 238, 239, see Agave sp
Pallam, 57; see Psophocarpus tetrago
nolobus
Pallang, 573 sce Psophocarpus tetrago
nolobus
Palma, 19,, 238, see Agave spp
bareta, 239; 3¢ Agave and
Yucea spp
—— loca, 195, sec Palma
————, 109} se¢ Agave striata
, 239 see Agave and Yucea

Costus

spp
I’alma real, 230, see Agave and Yucea

8pp
Palmae spp,
Palmetio, 161 ) u: Naanorhops Ritchie-
ana, 1
Palms, :43, see Agave sp

295

Pdn (betel leaf) 31
——— preparation of an article nearly
free from tannic acid 4!
Panam Aalrashs, 238,
amencana
Pancratum <p 261
Pandanus 114 169
————, 169, see Agave Cantala
, 171, see Agave sp
3 173, see Agave amencana

see  Agave

) 17x , ser Aloe sp
- fasciculans 219
sn P ood
simus 36
foendus, 216, 217
Tim 23t
cdonatissimus 216, 262, 264
sp, 168 1-0 217,221, 231,
263, 265

——= SPP> 217
Paper parchment from Agave leaves,

97
Paprs .Um?r, 24 , see Acacia Catechu
=, 36, se¢ Gambrer
—_— of Calcutia bazars, 46,
se2 Uncana Gamber
——, light coloured catechu of Bengal,

24
Parkand, 238,
americana
Patha, 241,
———--, 238, seeNannorhops Ritchieana
Paty, 117, see Agave sp
—--, 197, 201, 213, 238, see Agave
sisalana
——, produced the finest fibre or tow,
98, see Metl and henequen
Pa/llm 161, se¢ Nannorhops Ritchieana
Pavon, ] , 108, 124
Nara,

239, ste  Agave

Pedda Imlabamia
Agave vivipara
Peemas, Kathalar, 240, see Agave sp
Peethe Kalabanda 240 241, 245, see
Agave Vera Cruz
w— Kalabantha (1), 240, see Agave
vivipara
v (2),240; see Agave
americana
«—— Kalabunda,

240, se¢

245, se2 Agave

s

Pe-gale, 6o F.':: Psophocarpus tetrago-
nolobus

Pegu enteh, 34, see Acaca €

24, see Acacia

——— Kkair, & grade of
Calcotta market, 35
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Pe-gy_:,, _(P“ha-s»e‘olus_‘lunanhisl io'_,k set

Pemyrt, 57, 63, see Psophocarpus
tetragonolobus

Penca, 240, see Agave sp

Penguin, 213, see Ananas sylsestns

-, 208, se¢ Bromelia Penguin

Penya, 12, see Costus speciosus

Perkn, A G, 45

Perottet, ] B A 53

Pernne, %)r H, 135, 142 145, 189
105, 203 207, 253 259

Persis, esumated number of Date palm
trees in 3

Pe saung se, 57, see  Psophocatpus
tetragonolobus

Pesh, 161, 230, 240, 267, see Nannor-
hops Ritchteana.

Petha  Kalabantha,
americana

Petre, 340, see Yucea glonosa

Phoenix dactvhifera, 1

sylvestus, 2

Pierre, L, 54

Piet, 165, 175, 243, 245, see Furcraea
5]

240, gee Agave

P

- (1), 240, se¢ Fourcroya foetuda

—- (2) 240, sce Furcraea sp

Pina, 243, see Agave and Furcraea
s,

—_— zcsp,p.u: Ananas sativa 203

, pineapple 20,5, see Annas sativa

Pineapple, 159 169 193 215, see

Ananas sativa.
————, 2513 see Red1 aonas
, Alligator  Pincapple, 237,

Foreign  Pineapple, 175,
237, Wild Pineapple, 237,
343, see Agave spp

, cultivated, 169, sez Ananas

saliva
Pinon, 242, see Agave or Tarcraca spp
Pinuella, 205, 242, 255, see Bromeha
sylvestris -

y 243, fer Karatas Plumien

, 205, see Pita Bromelia

Puiso, W, 115 116 181, 187

FPus, 2348, 342, 233, see Furcraea

wame, OF Pifs 316, se¢ Agave sp

Difs, 163, 243, 233, 1e¢ Agave amen

cana

——y 97,63, 116,317, 144, 148 223
331, 241-M3 245 285, gee
Agave, Dromelz, Furcraea and
Palmae spp

INDEX

Pita Bromeln, 205, 242, 256, 257,
259 267, see Agave
ngida zar sisalana

4 179, sez Bromel
aestris

—— de corogo (a Palm), 243, see Agarve

5

syl

——— Zapaleros 229, 241, 242, 255,
see Bromelia Iaratas
— - fibre, 244, se¢ Agave mexicana
—- flax, 244, ser Agave mexicana
—- floya, 244, see Furcraea gigantea
— Hemp, 244, se¢ Yucca and
Furcraea spp
— RXKalabantha, 244, see Agme
i
—_- pﬁm:lla, 243, see Agave and
other spp
——, 207; J¢¢
sylvestris
—-= thread, 138 ; see Agase sp
— (tobreco pipe), 243, s2¢ Agave and
Furcraea s,
Ple, 301, 245, see Agave and Furcraea
spp

Bromeha

——, 175, 244, see Apave, Furcruea
and Tillandsia spp

~——, 213, see Agave sisalana

——, 241 , see Fourcroya foeuda

——d Haili, 201, 220 233, 244, 3¢
Fureraea sp, 201

Pilars 243 244, ¢ Dgave ameri-
cant

Pitha, 243, see Prta

~——- Kalatanda, 244, se¢ Agne vivi-

para

—— Kalsbuntha 244, se¢ Agae
americina

Pitta 234, $¢¢ Agare amencana

——— Aket3, 177, 246, 32¢ Aloe Yuccre
folus

Pitte, 246, se¢ Agave foetida

——= Akels, 169 221, 1c¢ Aloe Yuccre
folus

Plhinte de cent anni, 240, see Agave
americana

Plateanue M, 107

Pukenet L., g5, 115 119 175

Pois Carré or Square pea, §7, see
Psophocirpus tetragonolobus

Pole, 231, 246, see Azave 2pp

Pole p'ant, 256 2o Agavese

Polanthes tuberosy 199

Poling of Agave branches 122
5 in different

o

Polygons, 122, s2¢ Alor amencans
Poety rmungem, 193, 346 ; 1r¢ Aloe sp.




Pooty rmunpee, 247, se¢ Hib scus canna.

108

Powell, B H Bader-, 48 61

Pottery, Sorre Instamces of Vegelable
Potlery, 35

Prain, Col D, 23, 24,56 77,88, g2
103

Pnckly pear 5

Prochpyanthes 167

Proctor, Professor H R g0 41 44 36

onanalyses of Gambuer, 46

Procumbens == viuipata 13z, see Agate
vIvipara.

Psophocarpus comorensis, 53

P 34,
see P tetragono
lobus

Tar
micropterus 54, see P
1ok
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Q

Quera 221, see Agave sp

Quercus spp, 187

Quetzalyckil 248, see Agave Wightn
Queura 231, sec Pandanus and Agave

Spp
Qu, 248 239 253, see Agaveae spp

—=cor Quil ‘145 gec Agare sp
Quil, 249, see Agaveae spp

R

§nrbxdx, vanety of Dates, in Egypt 17
borski, 6

——eee——— Mabala, 53
—e——— palmettorum, 53
palustns, 51, 58
——ee—— tetragonolobus, 51

—_—— ——-— am-
Iysis of roots and of

seeds, 64
mn

Manilla (Phibippines) 53

Pulco, 98, 247 , se¢ Pulque

——.-, a Wine 521d to have been made
from Agave, 110

Pulere, 247 , see Pulque

Pulgue, 223 233, 235, 239 246, 271,
see Agave spp

Pulque Agave, 246, sez Agave men

cana
e 251, 3¢¢ Agave sp

——— ———~— only i cuitivation, 129
- Agaves, 223, 225, see Agave
5]

124
how prepared, 181, sz Agave
americana
Pulgue, native cider of Mexico, 161
- plants, 140, sez Agave sp
~————- producing Agaves, 8o
~———, the national beverage of Mexico,

98, 247

Pulguerse, a shop for the sale of
pulque 247

Purchas S,187, zo1

Putanjee mala, 73, see Putranyva
Roxburghu

Putchuk, z1, sz Coslus speciosus

Putranjiva Roxburghn, 73 74

Pysnkado, 44 , see Xyha dolabnforms

Pyinma, 44, sce Lagerstcoemia Flos
regimae

4

Railway Aloe, 163 248 249, se¢ Agave
Vera Cruz

Rail Kattalar, 248, see Agave Vera

Cruz
Rasz, 249, see Epicampes macoura
—— de Zacalin 248, 251, see

Epicampes macoura
(roots), 249, see Epicampes
macoura ~
Raysarpa sankinee, 75 , see Snake
Rakas, 179 248, see Agave amenicana
~~— - palla, 250 , s¢¢ Agave amencana
Rakaskr Matalu, 248, 249 251, sce
Agave amencana
Rakas: JMaita, 248, see Agave Vera
Cruz

——= Malfaly, 250, see Agave Vera

Cruz
Ralks pattak, 251, see Rakas patta
Rakshaska an evil demon, 249, sz

aras
Rakshasha Bal, 250, see Agave Vera

Cruz,
Rakta kanchan, Gg, see Adenanthere
vonina
Rakus 171, see Agave smerncana
Ram Bans, 250 , see Agave Cantala
—— -—— wild bamboo, 251
Rambanskeora, 173, 250, see Agave
Cantala
———— ———— 132, 5¢¢ Agave lunda
Rambkanta, 250 , sec Agave amencana
Ramie, 189 , s¢¢ Boehmernia mivea
Ramls variety of Dates in Egypt, 1
Rangoan cufch, 24, see Acaciz

chu
Rangoons Khair, a grade of
alcutta market, 35
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Raspador, machine for scutching
Agave leaves, 250, 351

Rafr seeds 69, sez Abrus precatonus

Ranwolf L, 199

Ravana 250, see Aloe perfohata

- Meskid, 131 , se¢ Agave sp

5 250, 251, Jseée Agave

vivipara
Ray, ] 112, 115, 116 118, 122, 123
Recchi 271
Red Catechu, z4, see Acacia Sundra
~— Cockscomb 221, sez Celosia cns-
tata
——wood The, 69, s Adenan-
thera pavonina
Reda aonas, 193 209, 250, see Agave
s
dezp(nel), 251, see Reda aones
Reichenbach, H G L, 85
Reu 179 207 233, 249, 250, st
Epicampes macoura
Rhea, 189, sec Boehmena nivea
Rheede 1ot k Hendnk

INDEX,

Sabarra, 253, see Aloe sp
Sabdare, 252, 253, 255, 271, see Aloe
'maculau

a ~

. . - offi-
—— or Saltr, 159, see Acibar, also
Aloe vera, 159
Saccharum  officinarum,
Aguardiente spint
Saces, 252, see Agave ngida ver,
longifolia
——, (Sacqui) 144, 145, rec Agave sp
, 253, 3e¢ Agave sisalana
Sact, 253, see Saces, also Agave sp
Sacgu1, Bo, 144, 145 253, 259, See
Agave sp
~——— 145, 146, sz Agave longifolia
~——, 260, se¢ Agave ngida
———, 181, 189 252, see Agave sp
Safford W E, 55
Sag , 177, See Agave, Marsdenia,

160, sec

Adrian van, 18
Rhubarb stalhs resemblance of certain
fresh cut Agave leaves to, 8, 88,

and Sansevienia spp
————, 187, 252, sec Sanseviena sp
e Matha, 177, se¢ Agave and
Sansevienia spp

91

Rice root 249, see Ep

Richard A, 53

Ricinus commaunis, ol cake of, 8

Ricketts, W R 103

Riddle Dr G D, 179

Rudley, H N, 20 57, 265

Roemer, J J, 128

Rose ] N, 98, 140, 163, 173, 181,
199 223 233, 235 263 265,

Roxburgh Dr W 23,52, 53 87, 92,
96, 100 12g-131, 133-136 138,
139 175 177, 183, 189 253 257

Royle, Dr ] F, 96, 135, 167, 191

Rudraksha, 71 , see Llacocarpus Gans

trus

Ruiz and Pavon 85, 108, 124

— L., 124, 5T

Rumphu 135, tee Agave Romphy

Rumpl, G E, 19 51,52, 54, 57, 58, 88,
100, 114, 315, 122-135 117, 130,
132,133 135, 136, 337,

]

Sabal, 161 sz¢ Palmettos of Florida
Sabar, 187, se¢ Aloe officinalis
Sadare, 107, se¢ Agive sp

————, 107, 3¢ Aloz vera,

» 252, 253, 8¢ Agave
Vera Cruz

Sagt, 253, see Metroxylon sp

Mutlz 237, 352,353, sec Agave
americana

Sugo palm, 70, ses Caryota urens

, Malay, 253, s Sanse-
viena Zeylanica

Sal, 36, se¢ Shorea robusta

Salm Dych, 95, 125 127, 128 147.

Sdlpatanala,” 36 44, see Shorex
robusta

Samadera indica, 73

Samani, vanety of Dates, 1n Egypt, 17

Samato 252, see Fourcroya Cantalx

Samba datfalas, 2,25 sec Agave s

——, 253, 261, se¢ Agase
sp
San, 2535 sce Crotalama sp, also
ibiscus
—— ka Nar, 175, 252, 353 261;

see Agave americana,
Sandals, 1615 se Nannorhops Ritchies
ana
Sonkinee Ragsarpa, 75, stee Snake
Sanseviena cylindnea, 221
lanuginos2 176 247
, 5p, 77, 118,158, 159 219
211, 239 235, 237, 47,
252, 263 165
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Sanseviena Zeylancs, 176, 177, 186,
188,.226, 218, 252

Saptals do ne* extract o1l from Coch
lospermum, 67

Saparra, 252 2 3, 255 261, 271, see
Sansevtena Zeylanica

Sapomn, presence i gase leaves not
confirmed So

Sefzwa 19 20, see Costus speciosus
Sauga, 187, 253, #2¢ Sanseviera
ey lanica
Rop~, 252, 3z¢ Sanseviena
Zeylamea
Saugoo mara, 252, 1¢¢ Sanseviera
Zeylanica

Saugu, 177, see Agave, Marsdema and
Sansesviena spp

Saunders, W W, 127, 139, 140

Saussurea Lappa, 21

Sager, vatiety of Dates,in Mesopatarmia,
16

Schiede, Dr, 100, 129

Schott, Dr, 9o, 143 144, 189, 195

209

Schultes, ] A, 127,140

Schumann, b, sg5

Screw pine, 36, se¢ Pandanus fasci-
culang

————, 16g, s¢ Pandanus

Scutching  Mauntizs  Hemp  fibre,
Mactine for, 197

Seaside A,loe, 252, 259, see Aloe Inttor-

ahs

————— 199, te¢ Furcraea cubensis
Sedar, 253 , see Aloe olficinalis

Seema Aathalas, 284, ¢ Agave
Wightu

Seemar Kaltalar, 253, 254, 255, se
gave s|

Seemann, B, 129, 181, 243

Sezmay cattalay, 254, 257, see Four-
croya gigantea

Kuttalay, 254, 3¢ Furcraea

sp
Seeppu Kallalar, 253, 254 5 see Agave
Vera Cruz
Sempervivam, 136, ¢ Agave sem-
pervivum
——, true Aloe, 130
——e———, 255 ; ¢ Aloe and Agave

sp
————majus, 127 , sc¢ Agave sp
, or Aloe vera, 114
Sempreviva, 253, 254 , see Agave amen-
cana
Sequidillas, g7 , see Psophocarpus tetra
gonolobus
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Serenoa, 161, see Palmettos of Tlond
Sennge, N C, 52, 5
Serac1, 19 20, see Costus speciosus
Senbbira 253, 254 257, Se¢ Agave
amencina also Aloe sp
Sex of fowers in Date palm, 2z
S¢11 vapety of Dates, 10 Egypt 16
Ska bya K3 rtung mue, or blue cutch, see
Adacta Catechu, 32
——mnef or biack cutch, 32, s Acacia
Catecliu
~——-m, or red cutch, 32, se¢ Acacta
Catechu -
Shans grow Psophocarpus, 58, 59
Shaw uwa or yellow cutch, se¢ Acacia
Catechu, 32
Sherard J 124
Shenff, Mohideen 48
'Shoemater s thread, 243 , see Bromeha
Karatas
Shorea robusta, 36
Short Aloe, 191, see Agave amen
cana
3 223 ; $ee Agave vivipata
» 199, see Furcraea cub
ensig
aloes, 254, see Agave amert-
cana
Stdir, 253 ; 2ee Aloe officinalis
Srks nut, 72 ; see Evonymus grandi-

florus
Silk cotton, 65, sez Cochlospermum
Gossypium,  alse Bombax malgba-
neom and Enodendron anfractuo-
sum,
— ~, grass, 97 , see Agave sp
——, 156,183, 187, 205, 207, 213
229 243 257, 259, see
Bromelia sp
————, 233, se¢ Nadularium Kara-
tas

o (1}, 189, see Nidularjum
Karatas
———— (1) 139, 254; ser
Nidulastum karatas
(2), 256; &ec Bromeha
Sylvestnis
—————(3}, 256, 263, sec Bromeha-
ceae and Agaveae.
————— (4), 227, 256, 263, ser
Furcraea cubensis
— of Honduras 179;
Bromelia sylvestns.
Silk of grass, 197, 256, see Aloe
uccae folus
Simas  Kathalar, 256,
gigantea

see

see T
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Stme Ratlalay, 256, see Foascroya sp
Katiale, 199, 256 , se¢ Agave vivi-

para
Strooghoo Kutlalay, 219, 256, see Aloe
Ittoralis
Sisal, 201, 221, 229 se Agwe sisalana
——, a port on the Yucatan coast, 256
—— Agwe, 143, 213, see Apave
sisalana
—— Engelminns views on 143
—— Fuagave, 271, se
sisalana
Talse, 78, sec Apave decipiens
— prass, 156 , see Agave 5p
—— Hemp, 171, 195 258, sez Agave
longifolia and A sisalana
———, 99, 135, 130, 144, 145, 201,
203 205, 209, 233, 235,
257, 269 see Agave siS
lana
~—— of Indua, 253, ser Agave sisalana
——, True, 89, sz Agave sisalana
«, 101,135, 142, 143, 146, 209
~————-, group of Luagave, 101, fe¢
Agave stsalana
Skulls used 1 making rehigious nech
laces, 73
Slave, Mr H, 32
Sloane, Sir Hans, 116, 117, 124 148,
187, 189, 197, 201, 203, 273, 227,

Agave

% 55
Small Aloe 219 253, 258
Aloe littoralis

— of Inda, 91, sr2 Agare
Wightu

Smokva nr?».vka, 260, se¢ Agare amen
cana, 260

Snakes, venebre of, used n making
religious necklaces, 73, 74

Sosp Agave, 3607 see Agave Saponarta

-, fine toilct, made from Yucca sp,

167.
—--, manne and tolet, made from
Agaves, 167

—-- producers, 1595 2¢¢ Yucca sp)

—— substitntes, Agave leaves
T00!S Y, 97

Saobolifera, 118 s22 Aparve amencana

Sodr, 253, 1¢¢ Aloe officinalis

Socatra Aloes, 253 ; se¢ Aloe o cinalis

Sodurtun, 173, 260 see Apave sp

Sola, 70, 12¢ Aeschynomene aspera

Sona, 733 t1e¢ Oroxylum indicum

Soodursun, 173 se Agare ”w

Sorghum $p., 179

Sozqur, 3§33 se¢ Agave sp

259, see

and

INDBX

Sosqml, 2593 see Agave rigida, rar
+ longifolia -

——-—, 145; stc Agave sp

Sotol, 260, see Dasyhrion sp

~——, a spint distulied from  Dasyhnon,

231

—, an 3alcuhohc beverage, 08, se¢
Dasjhirion

——, distilled spinit, 247

Spadu, 261; see Agave amenicang

Spanish Aloe, 260, see Agave ameri-

cana
-——— Barb (vegetable haw), 133,

see Tillandsia.

——— Bayonet, 193, 260, se¢ Yucea
glonosa

——— Dagger, 193, s Yucca
glonost

——— Moss, 159; se¢ Tillandsia sp
Spata 261, see Agave americanma
Spatola, 261 ; see Agave amernicana.
Spatona, 261, see Agave amencina
Spatone 2607 sec Agate amerncana
Speke, ] H, s54.

Sput, 161, see Aguardiente

Spon, E and I'. N, 93, 207, 231, 233,

255
Spondias mangifera, 73
Sprengel, K, 177
Squter, E G, 181, 215, 231, 255, 265
“Squil), 171, see Aloe sp’
Standford s Compendium, 259
Stephegine diversifolts, leaves utilised
for wrapping Cutch, 34
Stewart, J i, 20, 21
Stones ‘used 1m
necklaces, 73
Stratiotes aloides, 116
Sulhdarsan, 261, see Crinum sp
Sultan, vanety of Dates, in Lgypt, 17
Sun ka nar, 2€0, see Agave sp
Sutaru, 260, see Ag1ve sp
Xati:h, 2603 see Agave Vera
s Cruz D 1. 6
wingle on the Date palm,
Sydow, P, 63 o

9mnklng religious

T

Tabago smlk grass, 362; sec Fuicraea
cubentls

Tabersul, vanety of Dates, In Meso-
potama, 1

Tocors, 363 5 see Aloe Yuccae folils
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Tafilet, vanety of Dates, in Morocco, | Teysmann J E, 13

1

Tagoara fibre, 263, see Guadua
Tagoara

Tale, 263 3 sze Pandanus s;

—— Nar, 265, see Pandanus odoratis

s1mus

—— naru, 262, 3ee Pandanus odora
ussimus

Tamb 1, hostanack 45

Tampico, prncipal port on the Gulf of
Mexico as regards trade in Agave
fibre 262, 263

Tampieo fibre, 93 ¢S, 179 191, 205,

107, 231, 233, 362 263

Hemp 263, see Agave sp

or Leckeguilla fibre, o

Tanme acid, a Catecho nearly free
frowm, 46

Tanmn, 39, se¢ Acacia Catechn

—— 1’ Indian Cutch 4o, 41, 5o,

see Acacia Catechu

———1n pale cube gambuer, 46, see
Uncana Gambir,

Tapemele 262,263, see Agave vivipara

Tauk kyan, 44, see Terminalia tomen
1033

Tauwagas, 20, se¢ Costus speciosus

Taue lawa, 20, gee Costus speciosus

Jawe tave autar, 19, see Costus spect
osns

Tebu, 19, sez Costus speciosus

Tectona hamiltoniana, leaves employed
for wrapping Cutch, 35

Tecum, 265, see Aloe Yuccae folus

.T;ddgla, vaniety of Dates n Algena,
1

Teysmann { E,s4

Zela ot tele khatr, dark or black Cutch
of Bengal 33

Temple, Chief Justice, 179 257

—_— (1)., 262, se¢ Agave sp
——— (1), 263, se2 Agave sp
e, distilled spinit, 247, sec Agave

P,

Tern}:lnalxa bialata an adulterant of
Cutch 43

Chebula, an adulterant of
Cutch, 44

Olwer, 32, 44

, an  adul of

Cutch, 44

tomentosa, an adulterant of

Cutch, 44

4
Thalay Nar, 364, see Pandanus odora-
tissimus
Than 32, 43, see Terminalia Olivent
Tkaulsy Nar, 265, see Pandanus odo-
raussimus
Thembu Nanut, 264, see Agave amert

cana

Theometel, 117 , see Agave Theometel

, 122, 128 127, 249 264,
see Agave 8

Thompson, P on Aloe brush fibre, 163

Thorn  apple, 239, s Datuna
Stramemum

Thormon 84

Thread, shoemakers 243, see

Bromelia haratas
Thunberg, C P 131
Ticu palm, 265, see Aloe Yuecae
folus
Tillandsta, 183, 244
recurvata 158, 159
usneodes, 172
Tinder, the dnied tissue of Agaves
vsed as 97
Tjana hus, 19 see Costus speciosus
Tobago 263, sez Turcraea cubensis
Z:acron zﬁf 5 See l:‘umx

Tournefort J P de, 107, 116, 123

Tow, short curled fibres from” Agaveae,
etc, 264

Tranter, Dr, 171

Trap tree 215 364, sec Artocarpus sp

Trelease, Dr W, 221 -

Tripol, esumated number of Date palm
trees 1, 3§

True Sisal, 89, 103, se¢ Agave misalana

Tula, an upland tract m Mzico yield
ng Agave fibre, 263

Tulst, 73, $e¢ Ocimum sanctum

Tunis, estimated number of Date palm
trets in, 3

Turhish  Cymbals
Zawmbur 109

Twine, binder, 175, sez Agave fibre

or Kettledrum,

U

Uz 32, see Acacia Catechu
Unmbar, 73, s¢z Ficus ¢
Usmber tree, 73, tee Ficus _
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Uncana Gambur, 48,
Uromyces, 64, $e2
tetragonolobus

Usterd, 55.

Utrasum bead tree, 71 ; se¢ Elacocarpns
Gamtras

Utrasun beads, 72, see Elaeocarpus
lanceolatus

Psophocarpus

v

Valentyn, 114

Venetian  whisk, 179,
Chrysopogon Gryllas

Ventenat, E P, g5, 193, 199, 201

Vera Cruz Aloe, 123, 266, ser Agae

Vera Cruz
~— Cruess, 130, 131, 139, #¢¢ Agase
era Crucis

————, 139, $¢t¢ Agave sp

Vieux, E. F, on materals used
making Bead Chawns and Rosatres
m Indi, 69

Vinegat, 110, szz Agave sp

w—~———- obtained from Pulgue, 161.

Visani, Ro de, 10878

Voigt, ] O_ 53, 88, 130, 131, 213

Von Buch, L, rto

226, see

w

I¥'aks, vanety of Dates, in Egypt, 16
Wallich, N, §2, 53, 130, 131, 136
Warbarg, O, 55

Warth, Dr H, experiments with Catch,

33 34

Watsan, W, 80, 134, 137

Wan, T George 55, U8, ¢b, 155, 221

—~—, on China grass, 189

Welmtsch, F., 54

“Whisk,” 2515 se¢ Andropogon sp

Whisk, Mexican, 179, 233, 234, 249
265 2e¢ Epicampes macroura

Whisk, Venctian, 179 226; sec Chryso.
pogon Gryllus

White fibre, 366; 2e¢ Agave and
Furcraes, also Bromeliaceae

Wight leones, 98

. 53, 93, 102, 122 140, 181,

213,
Blsvan ananas, 166, 100 Agave
antala

INDEX.

Wilayats Kanlala,
americana
Wild Aloe, 199, see Furcraea cubensis
4239 241, 266, see Nannorhops
Ritchieana
~—— fibre, 266, sez Agare sp
—~ Aloes 266, see Agave sp
~— Henequen, 195, sec Agave sp.
~— Maguey, z25, sec Agave Amen-
cana
—— pineapple, 203, sz¢ Ananas satva
—e—, 209, see  Agave
amerncana
¢ = 237, 241; se¢ Agare sp
Willdenow, C L, 86, 87, 133
Wilson, Dr. H H, 74
,T C, 61

Woodrow, Prof G M, 56, 63
Woronmella  Psophacarp, 64,

Psophocarpus tetragonolobus
Wsper, A O, 92

266; see Agave

see

X

Xylha dolabriformis, an “aduolterant of
Cutch, 44

Y

Facgul 249, 22¢ Agnve msalana,

Fakkada Naru, paper fibre, 269

Yanuga Calabunda fibre, 268 ; see Aloe
perfohata

Yashbs, 144, se¢ Agave sp

Fash gui, 145, 146, 181, 189, u?. 153,

259 268, 269; ser Agare msalapa.
Fashqut  henequin, 2033 see Agne
sisalana

Fasgut, 1455 see Agave sp

Faxche, 268, sre Bombax ctibs

Faxes (Lashbi), 144,145, see Agreap

——-, 268, 269 ; s Agave sisalana

Favxgut, 269, zee Agave sisslana.

Fekia,369, see Calotiopis sp

Fekhada, 269, ree Calotropes sp

———e maru paper fikre, 269

Yenugas  Kalatanda, 195, 268, see
Agave sp

Kalabonds, 368;
Vera Cruz,

——— Kalarmands, 268, see Agave sp.

Fercur, 369, 1e¢ Calotrop s ap

see Agave
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Yercum (Calotropis),  according  to
Roxburgh, the strongest fibre, 177
Ferva, 197 , see Sanseviern sp
"erva babosa) 197, see Aloes sp
Yokada, 269, ez Calotropis sp
Yoshuake, 45
Vstle, 268, se¢ Agave Lechuguwlia.
Yucatan Istle fibre 259, see Agave
Ixth
Pucay, 268,
ndica
Yacea, 98
am-— acaulis, 222
— fibre, 163
filamentosa 158, 195, 202
Yucea glonosa 158, 159 162, 192, 196,
240, 26
sp, 146 teg 167, 172, 173,
215 238,239 241, 244, 260
2635

269, see Anstolochia

~—— superba, 130
Yuceada fbre 268 269
— Naru, 26? , see Yucea glorosa
Yuccae, fibre-yieldimg, not yet suffics
ently 1dentfied, 98
Vuccas, 78, 82
Yuceay, 268, 269, see Anstolochia

indica
“Ywe' or middle-men in Barma, 61.
Yxth, 205 z07, 209 see Agave sp
Yzth the mineral obsidian, 270
—— 249, S Izth

303
Z
Zabbara, 270, 271, se¢ Agave
amen ana
~ di ghas, 270, see Agave
amernicana

Zabila z 3, see Aloe off cinahs

Zacatecas, an up'and tract m Mexico
yield ng Agave fibre 263

Zaitun 72, see Gyrocarpus Jacqumi

Zamarra 270, see Agave amencana

Zambarone, 270, see Agave americana

- 271 see Aloe sp

Zambur, Kettledrum or
Cymbals, 109

Zanbdar, threxds (of wool) 271, see
Agave amenicana

Zaparra, 270, see Agave amertcana

Zaubar, 271, see Zanbar

Zeheds, vanety of Dates, 1n Mesopo
*amia 17

Zollinger, H, 134,

Zubbur, 270, see Agave amencana

Zuccagm, A, 118, 125 126 265

Zuccanm | G, 86, 83, 93, 94 97, toz,

Turkish

132 233
Zugo de Cocoyza, 270, see Agave
amencana
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