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NOTE.

o
R ¢ .
To those who bind the Agn‘;ul/s@l Lcdger two alternatives are suggested ;
they may bind (heaisaues of esch year imto "&n annual volume, or they may keep
apart the series into which it is divided. - --

Thesc Sectizg are as follows :— T
' 1—VEGETABLE PRODUCE SERIES.
f1.~ANIMAL PRODUCT SERIES.
IJI*~MINERAL axp METALLIC SERIES,
IV.~AGRICULTURAIL SEKIES m,
V.—~INDUSTR}AL SERIES. o
*  VIL—ENTOMOLOGICAL SERIES.
JVIL—VEYERINARY SERIES, :
VIM.-FOREST SERIES..  %-
o IXs—MEDICAL avp CHEMICAL SERIES.
X.—IMPLEMENT sxp MACH|NERY SERIES. -
. XL—CROP DJSEASE axp PESI; SERIES.
XIL—MISCELLANEOUS SERIBS. ° °
For either purpose indexes will be published.  The annual index will continge
to appear year by year; the “serial ” indeﬁ will appear at wia»r intery als.

The annaal index refers to the numbering which heads the pages: the number-
ing at the foot, which is consecutive in gach Series, will be used in the serial
indexes.

Public libraries and similar institations are likely to find the plan of binding in
‘annual volumes the more convenient gne.

. '

FOR & o

. " * L. HENRY BURKIILL,

Oﬁa'flt'ng Reporiter on Feonomic Products
to the Government of India.

©
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A list of thé raw stuffs of Indjs which confain tannin, with notes on their com-

posztwn and the pﬂ’parat’wn of extracts,
* by Ma. D. ROOPER, F.C.S.

° I
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© At Dpresent the chief tanning smﬂs of India are Myrobalans (the
/ fruits of Terminalia Chebula),’ Cutch (an exiract of the wood
of Acacxa. Catechu), Tarwar bark or Tanners cassia (Cassia
aurxculafa), and Babul bark (Acacia arablca) . Of these mate-
rials myrabalans, of the average of 34 lakhs, are annually. exported
principally from Bombay, and cutch, valued at 24 JakhS, % annually
exported from Burma. o : s
» Babul bark and Tanners' cassia are extensively employed in
European and native establishments. the former in Northern India and
the latter in Central and Southern India, Besides these there are
numerous products more or less kngwn occasionany used in local
anneri§g or by the aboriginal tribes of the gountry.
The present number of Zhe dgricultural Ledger is devoted to the
ject of bringing together our kgowledge of indigenous fans, to
ter a trade in the raw®materials and to encourage the manufac-

of extracts suitable for esporting to Europe or elsewhere. |

farests of India are rich in barks and fruits capable of being
¢ extensively used for tanning purposes, and what we require 10
w i8 whether they can be obtained in sufficient abundance,
ther they are rich enough in tannin, and whether the tannin is of
h a character as to warrant their being placed on the market.

¢ L. 167-76,
( 127 )
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Indian” Tanning Materials.
a

Conference
of 1899,

Selected
materials,

!

Indian Tans !
and their
origin. ’

; . ' Dauring the time of the Indian and Colonial*Exhibltion of London

* in 1886 a Conference was called to examine new Igdiantanning

materials and to discuss the prbspect of their use in the ‘."d°~
‘Specimens were distributed and examined by experts,.and m‘l’_""h °(:
less®favougable reports were received. T!.\e results_wex:e p}x)xb :ucem
with supplementary r¢marks by the Reporter on Econ?mxc ‘ r? f -‘
as an iss§e (Vol. 1, part 1, (No. 9), 1888-8¢9) of the se!ecnolna ron]
the Records of the Goverpment of India, Revenue' and A_gnculmra
Department, ) . .

Another Conference was held in 18¢9 in the Indian M“feum-
Calcutta, between the Inspector General of Forests 'and' the Reporter .
on Egonomic‘ Products, when it was propgsed to institat€ a more
systematic enquiry into the tannin products of ln.dfa. It was
dectded ig the first Place, to investigaje the actpal value. of the more
ordinary raw tanning materials by chemicalby analysing them, and
in the second place to ascertain the ;om{)osition anod trade value of
the solid extracts prepared from these productg. ..

A list was compiled of trees ielding barks, woods and fruis
which were considered sujtable for experiment, and these Were
indented for from localities where they were afforded in more or less
abundance: In the cgge of sal/ (Shoreas robusta) and sen
(Terminalia tomentosa) specimens of the bark were ob.tained
from three different districts, and were collectgd from different
portiong.. of the tree in order to discover, if possible, the conditions
most favourable for the development of tannin in the bark.

The fdilowing table isup alphabetical list of the scientific names
of the trees, the parts used, and the districts supplying the materiir:;-

Acacinarabica . | pfrk Punjab. .
» Catechu . Wood North-Westerts Pravinces.
» dealbata . Bark Nilgiris.
» Teucophlorg | ® » F unjab.

Bridelia retusa , « " . Nosth-Western Provinces.
Bruguiera gymaorhiza. |, . Bengal,

< Cassia auriculata Central Provinces,

o s Fistula | . ey + North-Western Provinces.
Casparina equisetifolia  ,, . Madra..
Ceriops Candolleaga . " . Bengal. .

A ”

»  Roxburghiang .

Kandelia Rheedii . © . o . o

Pinus longifolia " North-Western Provinges.

Pterocarpus Marswpium . Central Provinces.

Rhizophora mucronata |, . Bengal,

Shorea robusta . » . North.Western  Provinces,

ﬁentral Provinces and

i ssam. Y
L. 167-76,
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proportionately high, are rather low in tannin contents. The large
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Terminalia Chebula . Bark Pegu Bur: a. o
8, tomeutosa  ,, . Ncrthe\Western  Provihees,

C utra! Provincesard Assam.
«  Xylia dolabriformis Wood Pegu, Burma. v

.

The analrsis of these materials enabled a tabulae arrangement
to be made showing ther value in tanning matter. This is indicated
below where the higliest percentige is placed first:m o

Terminalia Chebula

. Bark 286

Rhizophora m1icroaata . . . . 26'9
Ceriops Caadolleaga .. . . . . w 2062
Gassia suiculata . . . . w 230
Cer.ops Roxburgitana . . o .n  197° i
Acagia dedlbata « w178

» arabicas % - o v .o a6y ’

n le.cophices Ao 162
Bruguier: gymnorhizd . .. s w 159 )

, Brideliaetuga . . . . - .« » 15'9
Piaus loagifolia s - « » 146
Khndelia Rhe‘edii . . . . . Q,, 122
Casuarioa equisetifolia . . . < » 1 »
Cassia Flltulla . r 0w 5 95
Acaca Catechn - .« 02 Word 68
Pterocarpug Marsupium . Bark 54 ?

Most divergent results were obtained from the examinafion of the

special series of :a/ and sen barks. IP appearance the samples of
Skorea robusta were exfremely fibrous, «nd there was liule to
enalle one to distinguish between the bark from the branches, from
the coppice stroots or from the trunks of mature trees. The trees from
the Noph-Wes'&‘, Provinces gave a somgwhut better outturn than those
from the¢’ Central Provinces, but a specimen of bark taken in Assam

from old branches yielded one quarter the amount of tannin than the
bark from fully grcwn trunks. .

The mangrove barks 8ccupy a good position in the li&, the per-
centage of tannin in the extract keing very satisfactory. :

Thé extracts of Pinus longifolia and Cassia Fjstlfla, while

amount of extraneous matter dissolved out of the barks by means of
water would render them unsuitable for preparing extracts for the

srade.
‘ L. 167-76,
( 179 )
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Indian Tanning Materials,

REMARKS
ON THE
ANALYSES.

Figures not
solute.

Bxtracts
employed
in Europe.

Quebrasho,

Hemlock
“Tie.

Chestnut.,

lvrobtla.nl.‘

The composition of the wood of Acacia Catechu contrasts
rather unfavourably with the richer barks enumerated in tue table, but
it must be remembered tha; the most satisfactory extract is obtained
from this source. In this instance the result shows tHat the
proportion-of active principle in the raw material is not regarded as a
criterion by the cutchboiler.

It is rather an unexpected result to find that the bark of the Kino
tree which yields such an astringent exudation should be an inferior

product. It is possible, however, that the younger bark may contain
more tannin. ’

In all the above analyses, and in others to be quoted further, it
must be understood that the figures are not to be taken es absolute.
For,instance, it would be erroneous to permangntly record the state-
ment that Casuarina bark contains f 1 per cent. of tannin, or that the
wood of the Khair tree contains 6'8 per cent. The figures relate only
to the identical samples examined during the course of the year, and
are useful for purposes of compgrison, but they cannot be taken as
the standards o1 tannin value of the products. | ' -

It would be instructive to consider the nature of the tannin pre-
parations employed in Europe where the art is ia an advanced stage of
excellence. .An acceptable preparation is the Quebracho extract made
from the wood of a Centra] American tree (Q.ecbrachia Loren-
tzii, Grised.) of the natyral order Anacardiace. This extract-is

light colgured, and forms a syperior leather with much body and
strength. .

Another important agent employed very largely is Hemlock wood
of America, obtained from Pinus canadensis. This material

yields from 8 to 10 per cent, of tannin with an insignificant proportion
of colouring substantes.

The wood of the Chesinut tree ( Castanca vesca ) is also
largely employed. In the censular report on th: trade of Cherbourg
for 1892'it is stated that the export of the extract of the wood is
developing, having reacheq 150 1o 200 tons per month. °

Of "all he materials jmported into Germany snyrobalans is ¢
cheapest, and its use s yearly extending. The nuts contain on
average 30 per cent. of tanpin and the tannin can thus be bought in
a form cheaper than any other. The price of the material is calcu-
lated on the value of one centmer (100 pounds) containing 1 per cant.

L. 167-76.
( 180 )
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of tannin. Thus, while the unit of 0ak bark tannin is ‘59 mark, and
fir bark *26 mark, myrobalans is *24 mark (‘24X 30, the percentage
of tannir’, gives 7°2 marks as the value of the centmer of myrobalans)
Quebracho wood is worth 4725 marks per centmer, but as -this
contains ohly 22°5 per cent. of tannin it is a much more bulky grticle to
deal in, compared with myrobalans. In European- tanneries tire
materials are mixed net only with 8 view of dbtaining a cheap tan, but
also to secure a special colour of leather. Myrobalans alone do not
give satisfactory results on account of the greenish-yellow colour
they produce. Oak bark bears ad admixture of myrobalans for the
double objéct of obtaining. a cheaper substance and a finer colour.
* If colgur is of no importance myrobalans and quebracho wood form a
cheap hmixture, and "fir (Hemlock) bark is kngwn to considerably
imprdve the colour of m: robalans.
The export of° raw ¢ aterials for tapning depends cn the richness
. intannin. A large percentage of the active principle does away with

the freight ofcbulky material, +and the more highly concentrated the |,

material the betterfor the trade in the exporting country. On the
ether kand, it should be carefully noted whether the substapce has
been prepared of dried 50 as to prevent deterioration. Tans rapidly
deteriorate in a mpist state, or when unduly exposed to the air. Que-
bracho wood when freshly cut and dried* cortains 20 per cent. of
tannin, but after exposure it has been found o yield only 16 per
cent. Other instances of tanning Substances deteriorating when
improperly stored will be found in the remarks under Pyinkado
wood, myrobalans, Shorea bark and mangosteen rind.

. The tanner requires an almost pure solution of tannic acid in
0;5;31; to Eqvert hide into leather. The employment of gallotannic
acid would .'e an excellent substance to work with, but its cost is
prohibitive. Next to it may be ’placed .the various extracts in
accordance with the'amounts of tannin’ they contain and their
cost certain materials not of the nature of skin require special extracts-
Bleached gall nut extrgct is partichlarly serviceable for very light
sijk. Pine bark in spite of its cheapness has & mord limited use
in cotton dyeing than oak estract. In the opinion of some experts’
extract of thyrobalans will undoubtedly supersede that of sumach
and other poorer tannin materials. Itis already employed in most
large English dye works with great partiality. Sumach extract on

| MATERIA
EMPLO'

IN EUROPE.

Myrobalans,

Deterioration
of tans.

Requirements
of the
tanner.

account of its high price and comparative low percentage of tannin

- L. 167-76.

(181)
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EX1RACTS.

Tre
Apparatus.
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mvst B placed last, The extracts as used §n the most modern
establishments are bought with a guarantee of their percentage of
tabnin. On account of the liabiliy of the raw material*to undsrgo
change by weathering na such guarantee can be given. The future
will see the raw pioducts neglected and the market supplied with

. tannin extracts, rich in astringent prop:rties, stabie in composition,

and mcderate in values

°

L
Vilion holds that pure tinpin witl not convert hide into leather, the
ext:active matter always acsociated with tannin instannin being es-
sential.  He distinzuishes between tannin, assimi'able_extractive,
resinoid extractive and inert extractive. . The finished eather made
without these was in his expe:ience spongy, soft and perishakle.
Practer suys tnat there is no foundation for the assertion that pure
tanni'n will not make leather, The only difference is thescolour, the
pure tannired leather is not coloured, Hut that with sumach and other
sub-tances ot diluted actringency 1s co.oured, and therefore the formes
is prefer.ble, The tannip of ‘éalls is Identical with thct of many other
tannin materials ; it 18 pot g good tannage for sole leather which

dem?nds the use of tannig giving solid deposits such as ellzgic arid
and phlobaphenes which impart firmness.

The Preparation of Tannin Extracts.

Th ‘ powd r.—The bark or roots to be operated upon shou!d be
in a coar-ely powde'rcd state, If the pizces are 100 large, an inch or
more in length for instance, the waier counld not penetrate and
extract the’soluble matter Qp the other hand
aliow percolation to tyke place very siowly,
climates, fermentation woulq ensue befare t

Thae bark might be groung and sifted throu
it is extracted:

»a fine powder will

he-material is eshausted.
gh a }-inch sieve before

[
The extrastor—~The vegge] or series of

should be of a cylindrica] or.conical shape
jute waste at the bottom and

Boiling water is pot necess

vessels for thig purpose

with 2 plug of cotton or
the powder pa.tcked 0 Dot 100 tightly.

. ecessary for exhausting most tanning sub-
stance. It has been showx! by Professors Parkerand Progter ( jn'um.

Soc. Chem. Industry, Vols, X1V, p. 451. and XVI], p. 1022.§ that a
len'.lperdture 100°C. is quite sufficient and a high temperature is liable
to ircr:ase the amount of colour, The Optimum temperatare varies
with the material, but jn most cases it lies between 60° and 90’ C,

~
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and working ip tropical
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Leégcr, 190;, No.1. .
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(0. I‘hmper.)f ’

N the last of the series. A battery of 7-

t‘w“ﬂo- 1 extractor (int0
’exhausted. *t 'Vhen this stage is s2¢7%% . ; ‘
© andthe ‘nler":j turned on to No. 2. *No. 118 emptied of its exhausted

In most Indian barks a temperature of 60%75° has been féhind euffi- &?ﬁ%‘{-ﬁ{ .

cient. , .
The best method of extractipg barks, etc., is by re-percolation,’and :
a.number of experiments were made by Dr, J, W, Leather in Debra \
Dun with an apparatus of the following description. |
~ For the extraction, of materials soluble in warm water there is!

no better method thgn the employment ofea series of extractors in | -

. b . . .
which the water gravitates froth one 0 another graduay dissolving |

_more and more of the shbstance 08 its way and forming ﬁna\lyg ‘,

“ Concentrated ” solution. ~ ~ ® .‘
« A small*battery of coppgr extractors of this description has been |

"fitted yp in Dehra Dun. It will be best understood from the annexed

diagram which showsetwo of the series. Each consists of a copper
.’ * cylinder, having an inlet pipe A

* e 8 at the top and an outlet pipe’

; T o 4 B. at theg bottom at the jopposite :

.o L:i»:(—_:}‘ﬂi_-_g____"“ side, the latter passing up to .,
ek BARK mect the inlet tube A of the:

i . l * L *  next extractos. In each extrac-
* . tor just above the mouth of B
e - is a false bottom € on which
pl= 8 rests « the bark, and this is.

covered by a similar perforated
* cover D, '_”
lowed to pass slowly from.one extractor to‘
strong® solution of the tannin from ;
9 extractors is usually employed. .

Warm water is al
another, and it issues a5 2 fairly

ached it is taken out of the battery’

bark aad charged with fresh bark, and it is now-atiachedsto (say.

No. 9) the l:: extractor of the battery. No. 1 now becames the
X ‘ : : he strongest solation.

last, and when full of liguor, will supply t \ .

N ';:is wex‘::a,cwr worgks very perfectly indeed as wil be evident

fr.om the following figures :— ) .
‘(a)e S:.l‘ l:::;g lgzoo grams- extracted 2°75 per cent. tanain in

bark ; ll,xer;fore- 1,300 §rams contained 33 grams. 3,350,

c. Tiquor obtained coptaining 1°37 per cent. tannin, 07 8

|
total of 332 grams. L. 167-76.
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swhich the waier flows), becomes  °

Results.

9
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METHODS oF B ‘ - - ;
AmaLrss, T ¢ (8) 3. e —_ . ) - .
Py %.8?: ‘:8 of Terminalia tomentesa bark contsining : The Composition of Tannin Extracts. '
= ° the aggre . 0r 212 grams. tannin, yielded liquors which in The several tannin extracts which are on the market vary wuch COMPOSITION
§ate contained 294 grams. tannin. in composition, not only as regards the proportion of actual tannin, | BXTRAGTS.

buralso in that of “non-tannins = (the matters soluble in water are
usually classed as “tannins* and ‘ non-tannins " at, present), and |
The ¢, o in the amopnt of colo;g. The valae of an wextract depe‘}d.s not only 5
Moentration of the,Liguor. . on the percentage of tannins présent, but it is also depreciated by an |

g il un.duly high proportion of ** ,,on.mmins,j’ a'nd now that a standard is
. | affected whep e s{, | O_?lmg in water Wt 100°, tMey are seriously !aemg used to measure the ‘colcu!’, this item will doubtl‘ess also | “.
e | amount of colouring Ution becomfs cwc?mraxed, and then the influence the price. In the following S[a'em.em is shown a list of t.he

atter is also liable 10 increase. Concentratign . ' chief tanning materials used in Europe, with the per cent. of tannins

i (Y

i at diminisheq

! Pressure |, e
i Ure in pacuo should be resorted to at the later * and non-tannins, and their reation 10 one another, tannin being taken

The apparatys
W, . . .
g. fuel § properly cons Orks quite uniformly and would cost bat lijue for

iructed for working on the large scale.

e
- 3100 oF o | Dr. Lenthep found thay while tonni .
. " not greatly affe t while tannins, when in dilute solution, are

3

stages, and it ig
in ) ) A
perigd of the man :feed better to avoid a B:gh tcmperams at any as uniy :—
bailing down 1he 33 aClure, Excellent le.sults have been‘obtained by S SR —
the liquor conuinsquor at ¢0°-45° (prébsure 55-90 m.m. mercury) until . T o | per \_‘Opﬁmum
ol - abdut 20 4o 30 per cent. of total soluble matter. * Material o ,':f.',?:r(éy n::_ﬁ;:E'ERaﬁo, tannin, tempera- |
. °, . el Y hide). nins non-tannin. ; ture for
. e o * N ’ ‘eXtraction,
%‘;’%}nm,gg The tanni ?“ Separation of the Tanifins. : IR N, Xtra
i n - .
| Xtract, ; . - . C.
. Concentrated solution, S at present mafie n Eu.rope are apparefitly Belgian oak bark Ypoor) g6 61 t: 63 | Bo—go
wansported in casks 8, rather than solid extracts of tannin, and are giyrobal%ns (good) . .| 300 149 | 1: ‘41 90__300
B . . my 1 . s —
penditure in India % C.asks would.form a considerable item of ex- Greek. 'vax?,iﬁ';“‘ S 22-0 . 3‘; ' .gf; | ?53..73
- down the exyrg d* therefore it seemed more practical to boil Natal Mimosa . . 320 16 | v: ‘36 70—80
) BCE 0 a goliq . Sumach L. X 203 231 t: 115 | 50~60
» It wag found g state 17 & Yacuam retorte uebracho bark om 30 | 1: "1t 80—g0
| €ase of some t.!nnin:‘n early period of the experiments that in the %angrove bark . . . art | 108 )y ‘51 | 8o~go
| Ceriops *Candgqye. b «£-, Sa!, Terminalia tomentosa and Do arch bark B A T+ P
. ! 18 0ak bark tannin a::ﬂa, the tanf:in is not so soluble in ‘wates as ~ Alearobilla (.Ca-‘”ipinia.brevi:& 4 % 5 ! : ‘54 1§
containg 20.3, pé; that if the liquors are concentrated until they - fofiz) JV" e AsT 236 ' 1: *51|20=30
separates ang may b:;m. total Soluble matter, most of the tannin sz:;‘. alofid . 2% : :?,1 : : §é 40-23
H . (-] . B . ¢
abark whose etirngs ltered off. Bridelia retusa is an instance of " gr 3r;‘;;,,;old A L 12 48 ..
tannin, The freater o787 Ye concentrated without separation of * Gambner:;‘;ba - . A gg.g ! :"7‘: b gg 98
of 18¢hours and ig the Portion of the tanning separaes in the course Pine bark °c { . . ; Loaes oy R *78 so'.'igo
. lar difficulties and thet;‘m!ered' The filtration presents no particu- :;:‘br:;l:io extrajt . . ?:'3 4-2 foye -26 © 90
} 9 in : w . T . L K 2 1: ‘6o o
2 vacdlm, e Dnin if obtained asyz stiff cake. By drying Oak wood extract . > i 270 . 15 1: °s6 9
materia] ‘then falls tlIlQ Tequired is ﬁ'om 24 to 48 hours. The ghessnut . . . | 222 g 1: 30 60—80 |
have up 10 thy prey 08 dry powder. The extracts thus optained mk w S A L & B
o Terminalig t:m had the following compositions '~ e o e g ;
tanéin (Lawentha} .mentou, 659 per cent.and 71°6 per cent, of l:) will be apparent that the propofrlion ‘of ngn-;annfins \:ries from;
] eriops Cand, about 30—50 for each one part of tannin and therefore this propor-
ol . L . o
L. 167-76 €ana, 751 and 83'0 per cent. tannin. tion should not be exceeded if-a tigh quality of extract is aimed at. f
. ¢ N L2}
‘ Lo 167'76.
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%&“ . The sal extracts from the Forest School centained too large a Another process devised in 1890 by Landini, Hambarg, is by Eg'rﬁyclls‘;
EXTRACTS. |  proportion of non-tannins, those from Terminalia tomentosa treatment with nitrate of lead and the subsequent use of alum and; Landint's
, 3 » ) . . sl : i ethod.
were much better (average ratio 1 : <40), but the colour was dark. borax. The nitrate of lead is added.to the b'mlmg so.luu.on of t.anmn |
Of the extracts prepared in the Dehra Dun Laboratory, that from in small quantities at a time and w“.h c‘.’mmm‘ agitation undl ;'3
Shorea robusta was not considered a fair specimen, as it was decolouring is complete. The solution is then wnhdx.'awn, «&coole :
¢ damoged curing the concentrition. Those from the barks of down, neutralised and ﬁ.hered‘ . . vl
.Ceriops.Candolleafla and Terminalia tomentosa had a good An 0ak wood extracids ““de.?’-comemng th? tannin Info an ace Y
colour and would probably stand well in the market. compound, and then heating with satet, ?eumhsmg and filtering.
But it will be necessary to consider each material on its own A substanct called “ copverted thnnm * is made by treating 2 Gonyered
* .| merits. The bark of Terminalia tomentosa and Ceriops liguid extragt with smmpnia and then1 D oat i iole 10
[ . . 8 " . . N ‘
Candolleana yield little else but tannin to warm water, whilst the acid.  This process rer‘r‘m»es s‘ome colouring matter., but is liable to )
liquor from eal bark contains about 1'25 non-tannins to 1 of - *  changs or decompose the tannin. . . ‘ -
tannifi, and Terminalia belerica 3 of non-tacnins 1o t.of tannin. ‘ Mr. d. B. €. Roy, "Paris remo'ves ;he mpur nes. of extr‘a({ts b’; frov's method.
In these latter cases it would be naturally more difficult to obtain a precipliating w:tf\ patassium o.r sodivm errocy‘amde, in proportion o s
high class*extract than in she former.’ ‘ 200.10 6co grains to thd hot exteact 'resul.ung from 1 ton of spent
' Dee ; Tanning Ea:t; - wood. He considers the method of purificatian by means of metallic |
oww ' N N . . ®
. . . . oxides objecijcnable. . [
3%%%? mal'tl;:e;: ?iilif"éi? aods e?p‘xoy:::):l;‘nn;::fs g if“’i’-““ Mossrs. Morand; of Philadelphia, have devised the following | Hofangs
T s S ! SO "
~ MATTER. chiefly used. * acts, chemicy age' :ng psocess*for obtaining colourless extracts. . The wosd or bark is cut
o . . . . ; s the grain and placed in tanks with false bottoms
. A, Villon'’s method i ribed ;= The extract i by machine across | - . g
the usuil way using ;isxthui d::il a current of ca:bo:ifr:gzre: ': and percolated with, water containing small quantities of hydrochloric
) vats . . R , , _ .
temperature of 80° 10 go°, this is cooled in ordinary settling vats, the or sulphuric acid. The Conceqm(ed fanar 18 trested wih 49
liquor‘dmwn off, o’ ?: o f zinc sulphate added, the tgm ratare alkaline solution of casein, containing ! part of sod:um carbgnate and
is then maintain’ed 20? ha‘l:fe ::1 :our at + zp" by means’of a refrigiraling 50 parts of cascin, which carries‘dow‘;‘ " mpudtes. Thave expert |
. . i i that casei i i . -
vat similar to those used in breweries ; the precipitated impurities arc ;:)e:?g sv:g;it:;sbl;r::si:: :ntf:: no(; the ﬁ:i;TnF::: bﬁig?:hthls per
- . ‘ed . ﬁ ’ 14 . * [} . . 3 3 . !
s?::i.:ed v:;:ha amﬂ’ press'. The ﬁltrat.e is _tlrar}sferr:d toa clrs::g\f’a_t * Cinchona alkaloids are known to Precipitate tannin matters from Experimen
‘lt)hen 2ided in th,eme(:hanu::al agh 'u‘xto;‘,l 2 sofut:onsa;)t zmi.;u‘; e ! 5 solution, bui.if added in very sma!I.QUamity at first the colouring ¥ alkaloids.
o aad & curpropomon of 3 5 ilos. of bt:. p ger dx o0 tanfnn matter is remo 'ed, and further addition of the alkaloid completely !
l;, kilos. of ;mmoreft °_f ““fnoma g:.: (0“ tneg¢ by decomposing precipitates the fannin. A metcod has been suggested for separating .
h5 N ‘ 0 nium sulphate per kilo 0 annin) is passed in, and the colouiing m‘mer by means of & solution of an alkaloidal salt.
the whole heated to boxlgng; the excess of gas Is collected in Some experimeMs have been made in the Econ: mic Laburatery,
another vat. Tannate of zipc is thus precipitated and ammonium

Indian Museun, in clarifying tannin extracts with alkaloidal salts,
and some very satisfactory results were obtained by employing the
_cinchonine and amorphous alkaloids left as a residue in quinine“
manutacture. Febrifuge or mixed alkaloids of cinchgna bark may
alsosbe used, and a solution realy for precipitating the colouring
matter is made by dissolving the powder in dilute hydrochloric acid
and neutralising while hot with caustic soda. '

i sulphate js left in solution, the former is separated in a filter press
washed with warm and cold ammoniacal water, suspended in five \
‘ times its volume of water and decomposed with dilute sulphuyic acid. j
: A solution »f barium chloride is now added and” the precipitate
consisting of barium sulphate and zinc sulphate is removed by
i filtration, and an almost colourless liquid is thus obtained containing :
30-30 per cent. of tannin quite free. from extractive matter. a L. 167-76.
L. 167-76. “ . : ( 87 ) ”
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cuassiFica-| «  The classification.of the tannins, mostly of Inflian origin, has been
TANWINs, | thus summarised by Professor H. R. Procter (Zeasher Industyies,
1898, p. 77). ’
" Calechol fannins,
' Abies’ canadensis , |, . . Hemlock bark.
», excelsa ¢ . . . wrch extract.
Acgcia Catechu . ¢ . ood and bark.
»w  lJeucophloa . . . Bark.
Cassia auricnlata . . e w .
Ceriops Candolleana . , . »
»  Roxburghians , . « "o
Larix europza . « « Larchbark. '
gsyrisca;;mpressa . . + Leaves. .
tero us Marsupium . . Kino. ¢
" Quercus 1lgx . , . . Bark.
”» other species . . . ,
Rhizophora Mangle o e M;ngrove bark
Soymida febrifuga ., . ¢ . 'Bark,
. Terminalia Oliveri ] . )
Uncaria Gambier 4 . . ' Extract of leaves.
» . ¢ o
Pyrogallol Lannins.
Acacia arabica , . ., . Pods.
Casalpinia coriarig . . . Divi divi
Punira Granatum . . . Root.,
Quercus infectoria: | . . Aleppo galls
Rhus Coriaria . . Sumach lea.
Terminalia Chebuyla . . Myrobalan.
o
Loubtfyl or mixed lannins.
Acacia arabica | . . Bark. ) ST
w »  SP. e . T . Wattle bark
t’istacia Lentiscus . . Leaves.
. Quercus Robur ) . . Oak bark
Rhus Thunbergij . o . Kliphaut pari.
Rumex hymenosepalug . . Canaigre root.
%%gﬂ%g An article on tanning substances would be incomplete without
MATERIALS. | reference to the chemical jfivestigation of Mr. A. G. Perkin of the
Mr. Porkin's Research'Laboratory, Yorkshire Coilege, Leeds. Mr. Perkin has sepa-
° rated and examined the coloyring matters of severa! vegetable tahning
matters which have been proved by subsequent expeiiments 1o be the
sovrce of the dyeing properties of the plants. There has beer shown
to be a very intimate relatiopship between the colouring principles

and tannin matters occuring together in the plants, in that, on
L. 167-76. e
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decomposition, the same acid, and jn some cases, the same phenol, is Sr AN
. * b) .
obtained*from both. . ‘
— T S
* N . w
. . . Decomposition | . Decomposition
Tanain. ! P""x'.‘:' ‘ C:‘I:a::n € prodsof col,
tasmn, : ¢ matter,
— S
] 1 . @ ! ma .
Quebiacho . . Quebr.a.cho- . PRloroglucinol  Figetin . : Resorcinol and
tannic acid. : and Proto: | proto catechuic
: . | catechuic acid. | oo | acid. .
Rhus Coriaria .1| Galtotannic  Galligacid . i Myricetin . | Phloroglucinol °
» Cotinus .31 acid. . | . | and gallic acid.
Cambier Catechm Catechis . | Phloroglucinol | Quercetin . ! Phloroglucinol ;
Acacta Catechu ¢ { and  Pfoto, i and proto cate- st
' ! catechuic acid, | ) { chuic acid. .
Colpoon ‘compressum | A catecho! Proto catechuic | Do. ° .| Phloroglucinol®
tandin. acid. . | and proto cate- |
e’ ¢ ! . i chuic acid. ‘
Dividivi . ¢ . .| Elagitasnic srenes i Ella_snc | :
acid. . acd, )
. . . 5 | o
. . [} 2 ¥

The seeds® and fruits of *certain tanning plants yield as a rule 1«
ellagic or ellagitansfc acid as the colouring matter. The list includes |
& Valonia” the acorn of Quercus ZEgilops ; Divi divi, the pods of |
Caesalpinia cofiaria ; myrobalans, the unripe fruit of Terminalia
Chebula; Algagbilla, the pods of Casalpinia brevifolia;
Pomegranate rind, (Punica Granatum), afd Gallnuts (Quercus§
infectoria). , : r

The flowers, leaves and stems of plants used for dyeiuig and tan-
ning contain members of the quercetin groups of colouring matters,
with the exception of Persian berries which contain rhamnetin. and 5

\‘zﬁ;gggtin, and parsley seeds in which apiin is present.

|
;
I
Classijcotion of Indéan Tanning Materials.

The folloWiN8 Classification is made according to the vegetable
kingdom and plustrates to some extent the distribution of tannin in!
the Indian pOra. The advantage of this arrangement is shown in |
pointing out Wwhere a similar tannin principle is present in one natura'
order. Thelist includes all the latest determinations o Professors
Hummel, Procter, and Dunstan, and Dr. J. W. Leatiier. The writer

is responsible for the unauthenticated results recorded in the text, many
of the analyses having been performed in the Chemical Laboratory of
the Economic and Art Section of the Indian Museum,

L. 167-76,
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Tamarix gallica, Linn, ‘ .
T, articulata, Vail. ‘
T. dioica, Roxb.

lndiin Tnnning Materials.

- e e e e —

TAMARICACEE. : ‘

The galls of these tpecies c0ntam as mych tannic. acid as oak
galls (abcut 50 per cent), and ‘are readily purchased by manufac-
turers when offered for sale in Europe. The price ir. Bombay (1890)
is R12 to 13 per maund of 373 Tos. ,

The leaves of T. gallica yield ellagic and gallic ‘acid and the

colouring matter contains a quercetin monomethy! ether (4. G. Per-

kin, 1398). N

Professor Procter found in the leaves —Tannmg matter, 84}
soluble nom-tannins, 26+7; insoluble at "60’ F. » §7°7; water 7'2 per
cent. The leaves we-e collecred in November; probably the tannin
content would be greater if tf\ey were procured in Juug to August.

A sample of the bark aﬁorded :—Tanniiy, 7°7; extract, 19'1;

water, 10'82; ash, 10'34 per cent. Bad:n Powell states that the-

ashes of the bark of this shryb contain a large proportion of sodium
sulphate. Of the 10'34 per cent. of ash exammgd above, only 1'53
parts could be reckdhned as sodium sulphate.

-

GUTTIFERZE.

Garcinia Mangostana Linn, (ch/ Econ. Prod., G. 58).

The Conservator of Foreszs Pegu, called attention in 1896 to rhe
quantity of husks of this fsyit thrown away in Moulmein, Tavoy,
Marguiund the southern parts of Tenasserim, as weil as in Penang
and Sirgapore. It occurred to him that something should be done
with the raw product which comes into season in April. The fresh
fruit rind makes an indelible stain on the skin, and is highly astrin-
gent, * The husks examined by, the Agricultural Chemist of India
were found to yield less than one per cen*, of tinnin and very lile
colouring matter. They had been dried carelessly and were decom-
posed, The rind of tne Mangosteen froit, carefully dned, is said to
contain about one-third of its weig't of tannin.

Mesua ferrea, Linn, (Dict, Econ. Prod. M. 500.)

The brown hard pericarps of the fruit of this tree are highly
astringent. ' -
L. 167-76.
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o TERNSTREMIACEE. .

[

- Camellia Thea, Link.

The leaves of the Tea bush contain about one-fifth of thei weight |
of tannin, and are used as a domestic dyg.ing and ftanning agent. !
The tannic*acid gives® blue-black colour with ferric chloride, and is

changed into an insoluble anhydride by the action of acids.

L]

e DIPTEROCARPACEE

Dipterqcarpus tubercnlatus,Roxb (Dict. Econ. Prod., D. 698 a).
An extract prepared in 1898 in Pyinmana DlV)SlOIl, Burma, from
the bark of this tree, previously cut into chips, afforded 24 per cent,

DIPTI
PUS TU BB—
CULATUS.

of soluble tannin. W considerable amount of the original “tannin
. had become insollible (phlobaphene) during the course of prepara-
tion. An evapo-ated decoction prepared in the Western Circle,
Burma;, left “a soft wxtract yne]omg 88 per cent. of tannin calculated
on the dried product.

Shorea robusta, Gaertn. (Dict. Econ. Prod.,’S, 1660) ,

Sal bark. In ,January 1888 Captain E. 8. Wood, Gonservator of
Forests, North-Western Provinces and Oudh, andressqd the Inspector
General of Fcrests on the utilisation of sal and asaima bark,,as com-
mercial tanning materials. The entrance of railways into the forests
would necessitate the cutting of a thousand acres of’ cogplced tree,
apd as this was a matter of considerable importance to the interests
of the Forest Department, it was suggested that pracncal experiments
should be made to prepare extracis from the barks, and ewployed
in the same way as hemlock extract is used in America and Europe.

An extract of sal bark was made by Mr.8. A, Rebsch in 1886
under intructions of Captain Wood, firsti ina liquidf state and after-
wards in a dry state, with a view to 8€€ if it could be utilised -in the
leather (trade. The yield of extract was about 8 per cent. The

amount of tannin found by Mr, W. N. Evang in 1887 wad® 32'29 per X

cent. The colour of the solution made by the extract was ra‘her
unfavourable, but judging from its strength it was abous equivalent'to
chestnut wood extract which was selling from {12 to £15 per ton.
More recent experiments have. shown that the bark of the sal
tree’ does not contain a very large quantity of tanning matter, A

SHOREA
ROBUSTA. .

First
experiments. °

Poor In
tannin,

“sample from the Singbhum Division for instance gave only 43 per
L. 167-76.
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o
[BERITIERA | Herjtiera littoralis, Dryand, (Dict. Econ. Prod., H. 138).

cent. tannin, dnd three extracts made at different times in this division
" yizlded 26, 36 and 39 per cent. of tannin, with an average of 16 per
cent. of insoluble matter.
A solid extract from bark from Saharanpur made in 1897 afforded
26 per cent., and in two extracts prepared in Debra Dun from bark
from the Tista Division contained 29 and 49 per cent,, respectively:
The following tannin contents wer: separated from extracts prepared
from different kinds of bark obtained from Dehra Dun Division :—

Bark from  From young tree,  Chips.  Branchesfrom  Old branches.
. old tree.

'3rs 3u's 307 270

old tree.

35'4 339 335

i <
vareeia  Vateria indica, Linn.
INDICA.

A sample of the fruit of this tree contained 25 per cent. cf tannin,
with only 12 per cent. of soluble ron-lannin matters. This fruit
might yield a valuable extract, comparatively free from colouring

matter (Leather). .
The bark is used in Ceylon to control fermentation in loddy for

arrack manufacture—a property which resides in various astring‘ent
materials.

|
; | MALVACEE.

;ggg{ﬁk Thespesia pooulnea, Corr. (Dict. Econ. Prod., T. 396).

| The bark and wood contajn tannin and a fine red colouring matter.

STERCULIACEZ.

The bark of this plant, from @ sample examined by Dr. Busge in
. 1898 from German East Africa, contained 14 per cent. of tannin-
| It was reported to be remarkably free from colouring matter.

l
TILIACEZE.

peNTAcE | Pentace burmanica, Xurs, (Dict. Econ. Prod., P. 390).
BURMANICA,

This t ee is very plentiful in Lower Burma, where it i3 known as
Thitka. The Burmans'in Tenasserim and Mergui prefer to eat the
bark of this tree With bete| leaf instead of cutch, and native “doctors
use the tafk in cases of djarrheca and dysentery. In July 1899
Mr. F. B. Manson forwarded to the Reporter on Economic Products
a sample of extract prepared from the bark of Thitka by Mr. Hearsey:
the Divisional Forest Officer of South Tenasserim. Several bundre’l

L. 167-76.
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viss of bark is obtainable from one tree, and the cutch-like extract is ]
easily manufactured, Some pieces of cloth dyed with the extract '
compared favourably with some dyed with cutch made from Acacia J
Catechu. - The extrict was approved locally, , '
A sample of the extract was examined by Dp. B, H. Paul with the’
following resuits :—Tannin, 33°9; non-tannifis, 13°5; inseluble 83,
water 44’3. The extract was repb'rted to be tgo n;oist for 'commércia]
purposes, and aontained insoluble matter. Ordinary cutch is known |
to give no appreciable amount of residue in boiling water, The
colour of the extract was intensely red, and the dye test was similar
to that of mangrove cutch of the “ Tuan” brand, f

a

+ . " MALPIGHIACEZE,

v

Hiptage Madablotg, Gaertn."(Dict. Eerr. Prod,, H, 286). | HIPTAGE
DABI.OTA.

o« A sample of this bark from the Madras Fosest Departmemt, sent A
as a mrg‘nin'g dmterial, was found to CORtain 8 g per cent, of tannic,

acid giving a greenist colour with iron salts, . |

.
* GERANIACEZAE.

Averrheea Carambala, Linn, (Dict. Econ. Proj, 4, 1651).
The unrip e fruits are astringent, and are used as an acid inqdyeing
the acid probably acts as a mordant. ‘ - ,

.

Geranium nepalense, Swe.s, (Dict. Econ. Prod., G, =8). ’

GERANIUM

The roots of Indian Geraniums, in common with thage of other NEPALENSE '

plants of this order, e.g., Pelargonium and Monsonia have very
ast_ringent properties.  According ¢t0 the experiiﬁenls of Messrs
Trimble and Peacock in 1891 with the roots of G, maculéfum it.
wou.kl appear that gallotannic acid is resent in largest amount in
April just before the plaat blooms, and ra’ﬁdly deareases until it
ref.lChCS a minimum in October ; thus pointing to the possibility of its
F)elr{g a storage material to assist the @lant in flowering and pe’rfect‘
ing its seed. ° .

The root is an article of commerce in Kaskmir where it is reported ;o
to be uzed as a dye, Recent investigations, however, poi?n to the“:
conclusion that it is more suitable asa tanning agent., The roots !
from Kashmir are cylindrical and shrivelled, abouto3 to 4 inches in j
length, brown in colour, with a reddish-brown, close fraclure, Al

“sgetion of the root shows a ring of vellowish detached wood-wedges |
L. 167-76.
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" midway between the circamference and pith. A sample f.t?m this
district yielded as much as 43°5 per cent. of tannic acid and uuo.lnble
phlobaphene (geranium red), and a sample from SaharanPW. co:msting
of smaller fibrous roots, afforded 10'8 per cent. of tannin.

o ERANON Geranium Wallichianum, D. Don, (Dict. Econ. Prod., G. 185).

“l"l}%. ; This. species like the former y(ields a root said to be sold as a dye
stuff in "Kashmir. A gample was examined in 1895 by Professor
H. R. Prooter, of Leeds, with the following results :c—Tanning matter.
35'7; soluble not tanning nfatter, 17°§; fibre and insoluble, 43;
moisture 13'5. Leather produced by this root was somewhat darker
but not very -dissimilar to that obtained by the use of canaigre root
(Rumex hymenosepalus). A sample of root gat'bered in
Mussoorie gave 33 per cent. of tannin.

Professor Hummel reporting oh the dyéing properties of this
material, says :—“ The dar grey given by the iron mordants, and the
pale soiled yellowish tint on the aluminium mordan.s show that these
roots contained essentially tannin matter, “Gnaccompanied by any
mordant dyeiny colouring matter for which cotton has a na‘ural
attraction.” Its dyeing powers were similar to sumach and myro-
balans (sce Agricultural L.dger, No. 6, 1901).

. .
N RUTACEZ. .

LR le Marmelos, Corr, (Dict. Econ. Prod., A. 537).
 WARNELOS. | *e The “ruit of ts}’xe Bael f,ee is.known to be slightly astringent. The
pulp has been found to contain about 9 per cent., and the ffuit shell
30 per cent. of tannin (Legsher). The unripe fruit is used with myro-

!
\
!
|
|
i
}
|

balans in calico printing,
' ' SIMARUBACEZE.
%mus Ailanthus excelsa, Roxs, (Dict. Econ. Prod., 4. 660).

'» The bark contains no tppnin (dgricultural Ledger, No. 35 of
| 1896 .
A. glardulosa, Desf, R
Ellagic acid was found in the leaves. The colouring matter is
quercetin and the tannin gallotannic acid. Professor Prooter found:—

Tanning matter 11°3; soluble non-tannins 30°4 ; insoluble at 60 ° F,
60; water 84. It is of linle utility for tanning purposes and a

L. 167-76.
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deleterious substitute for sumach (A. G. Perkin, Journ, Chem. Socs;
1898, 374). :
e . BURSERACEZE, ‘
Garuga pinnata, Roxs. (Dict. Eon. Prod., G, 145), . 1 gAmug
The bark is used fgr tanning ( Bf“du.“Gambh). A decoction
prepared in Coorg and sent as a fanning agent was very astringent,
" 'MELIACEZE.
Amoora Robituka, W, and A, (Dret. Econ, Prod., A, 9go). AMooR

i ROi.a F v "
The bark is a useful astringent. )

Carapa moluccensis, Zam. (Dict. Econ. Prod,, C. 485). GARAPA
Thisbark is tRe Granartum littoreum of Rumphius, and is bitter and | CENSIS.
astringent. Dr, Bugse obtained 35°2 Per cent. of tannin as an‘aver-
.age of three estimatidng of barks from l!ﬂasl Africg,
Cedrela Toonay Roxb. (Dict. Econ. Prod., C. 843).
The  bark contains a considerable quantity of tannin which pro-

duces a. purplish leather. (Faweert) Itis occasionally used for
tanning in India. *

R

»

Chickrassia tabularis, 4, Juss. (Diet. Ecorf. Prod., C. 1024). c‘"cxngﬂ"
The bark is a powerful astringent. .
Soymida febrifuga, 4. Juss. (Diet. Econ. Prod,, §. a50r). 59
A sample of the bark contained 13°9 per cent. of tannin associated | RIFUGA.
with a high amount of non-tannigs. It Produces a light coloured
leagher.
Walsura piscidia, Roxs. (Dict. Econ. Prod,, W, ;4.

The bark contains a large quantity of tannin giving a gieenlsb IS
black colour with iron salts. .

o

L]

CELASTRACEZE. :
Elzodendron glaucum, ., (DicteEcon. Prod,, £, 56),
The most remarkable?property of this bark is its a
affords about 8 per cent, of tannin giving & dark green

[

ELEOD"!N.

strigency. It} GLAUCUM.

with iron salts, | ©
»

RHAMNACEZE, .
Rhamnus Wightii, W, 4nq 4. (Diete Econ, Prog, p. 164). RHAMNUS
L 1GHTII,
Bark from a young tree from the Nilgiris afforded 2-6 per cent, of .
tannic acid.
L. 167-76.
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zizYPaUS | Zizgphus Jujuba, Zamk, (Dict. Econ. Prod., Z. 234).

JUJUBA.

ZIZYPHUS
NUMMU-

Z1ZYPHUS
VULGARIS.

}
i
|

ZIZYPHUS
XYLOPYRUS.

|

SCHLEI-
CHERA
TRLIUGA.

BALANITES
ROXBURGHIL|

A sample of bark from Madras gave 4't per cemt. of tannin
coloured blue black with ferric salts. ‘
" The roots vary in the amount of astringency. A sample of
thick roots.examined at Dehra Dun yielded only 2°6 per cent. of
tannin, ywhile some thin roots afforded ¢;3 per cent. In the latter
sample the tannin was accompanied by 0’71 per unit of non-tannin
matter, and the amount of colour was 110t excessive,

Zizyphus nummularia, 7. & 4. (Dict. Econ. Prod., Z. 255).
The bark is used as g tan in the Panjab. ‘

Z. vulgaris, LZamk. (Di¢t, Econ. Prod., Z. 283).
A sample of this Bark from the Madras Presidency gave 2°S per
cent. of tannin with a large propprtign of non-astringent soluble
matter. . ) ‘
Z. xyfopyrus, wid, (Dier. Econ. Prod.,, Z. 292).
The 7'z per cent. of tannin found in a sample of bark examined
at Dehra Dun was accompanicd by a large proportion of non-
astringent substance, and would not therefore be suitable fopre-
paring a tanning extract.
The iruits afforded 10 per cent. of tannin (ZLeather).

SAPINDACEZA.
Schleichera- trijuga, W4, (Dict. Econ. Prod., S. 955)-

A w":).tery extract prepared from the bark in Coorg was fouSd to
be very astringent. A sample of the bark from Bombay contuined
9'4 21 cent. of tannin, striking a greenish colour with iron salts.

Balanites Roxburghii, DPlanch. (Dict. Econ. Prad., B, 7).

The fruit of this gree is called Egyptian myrobalans, but it is not

astringent. ' It has detergent propertics and contains saponin.

DEN-

ANACARDIACEE.

1

ANACARDILM Anacardium occideatale, Zinn. (Dict. Eeon, Prod., A. 1017).

TALE.

The bark is astringent and may be uscd for tannjng.

ggfgnmmA Buchanania latifolia, Roxs. (Dict. Econ, Prod., B. 94%).

FOLIA.

The bark is used for tanning in Travancore,

A decoction of the bark prepared in Coorg was rich in tarnic
acid. '
Lo 167'76.
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-Pistacia terebinthus, 7.inn.:var. mutica, A:t. ¢f Hemal,
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Mangifera indica, Zinn. (Dict. Econ. Prod., M. 190). C,

The bark, leaves and kernels of the mango are astringent, A.

sample of bark obtained from, Madras afforded 167 per cent, of
tannin, striking a blue-black colour with ferrie salts.

The kernels contain between 8 and 9 per cent. of tannin ond are

often used in native medicine for diarrheea and dysentery. -

Odina Wodier, Roxbd. (Dict. Ewon. Prod., 5., 40).
A sample of bark from Madras afforded g'1 per cent. of tannin
giving a greenish-black' colour with ferric salts,
Pistacia integerrima, Swwars (Dict. Econ. Prod., P. 834).
The galls (Aakrasingi) contain 75 Per cent. of tannic acid, giving
a blue-black colour with ferric chloride, and yielding protocatechuic
acid when fusetl with caustic potash (/- G. Predble).

. The galls and leaves of this tree aTe valuable tanning materials
and are imported into Bombay.from Persia,*
Thé ycllow coloaring matter is myricetin (4, G. Perkin).
Pistacia vera, Zinn, (Dict. Econ. Prod., P, 8§61).
The galls (guli-pistck) contain about half their weight of tannic
acid, and a small quantity of oleo-resin 0 which their odour is due.
Rhus Cotinus, Zinn. (Dict. Econ, Prod., R, 297), ,
The leaves and bark are used for tanning, The tree is related
to the Sicilian or Venetian Sumach (Rhus Coriaria). The colour-
ing matter is duc to fisetin.

Rhus paniculata, Wail. (Dict. Econ. Prod. VI, Py, I, B. 309).

Vern.— Byc-gyin (Barm,). -

A small trec, common in Lower Chindwin Division, Burma. Its
trunk scldom exceeds six inches i diameter. It grows in all dry
forests both in ¢ indaing " (i.e., forests mainly composed of Diptero-
carpus tuberculatus, Shorea obtusa, 1L, S. siamensis,

—_—

MANGIFERA
INDICA.

ODINA
WODIER.

PISTACIA
‘RIMA,”

PISTACIA
spp.

RHUS
COTINUS,

RHUS
PANICULATA.

“Migq., and other species) and also in gmixed forests containing teak,
Xylia dolabriformis,e bamboo, €tc. Mr. H, Jacksgn, Deputy
Conservator of Forests, who forwarded the bark and preparation |,
made - from it, as also botanical specimens of the plant, iaforms us
that a red dye is extracted from the bark and is used for dyeing

"* The leaves are affacted by a fat horseshoe-shaped gall extending round the
margin of the leaf; the leaves so resemble the lobe of the egar that theyK are called

. L. 167-76,
( 197 ) 7



23

The Agricultural

g 0

ldlln‘rmnhz Materials.

-

RHEUS
SORENSIS,

RHUS -
PUNJABEN-
SIS.

SENECARPDS
»p.

!gfuau

AGACIA
ARABICA,

cetton.  Kliphaut bark irom Anaphrenium aggenteum, £. Mey.
“ (Rhus Thunbergii, Ho-+.) is used as a tanning material in the
Cape of Good Hope. .
The liquid extract evaporated'to dryness contained 83 per cent,
of tannin. The bark of Byegyin examined in the Economic Labora-
tory, Indxan Museam, had the following composition :—

Moisture . RO . L. .21
Tannin . . ) PN o . 216
Water extract . | . .. . . 2%0
Ash . . N g‘

Rhus succedanea, Liny, (Diet. Econ. Prod., R 323).

The leaves contain aboyt 20 per ceat. of tannin.

Rhus mysorensis, Heyne, (Dict. Econ. Prod., R 305).

The bark afferded 26 per cent. of total soluble . matter extracted
by water at a temperature between 85° to 90°, and of this 15°74 con-
sisted of tannic acid—(Z.qsher, 1899). "Itis said to give a splendid
buff or brown colour t> leather. , :

Rhus punjabensis, Stewqrs (Dict. Econ. Prod., R. '316). .

The leaves contain about 13 per cent. of tannin,

Semecarpus Anacardium, Linw. (Dici. Econ, Prod., S. 1045).*

The bark of the marking nut tree is a useful astringent.

Spondias mangifera, Wiyg. (Dict. Econ. Prod., S. 2653).
Th‘e’ bark is astringent and is used in Coorg as a tanning material,

CORIARIACEZE.
Coriaria nepalenSis. Wall, (Dict. Econ. Prod., C. 1961).
All parts of the plant are rich in tannin, The leaves contain
30 péi°cent, of this prinoiple.

‘LEGUMINOSZE.
Acacia arabica, Willd. (Dic;. Econ. Prod. A. 103).
Babul bark is very astringent, and is one of the indigenous tanning
substances most extensively used in th€ country. It is not so

» rich in astringent mafters g5 the wattle bark of Australia, but it

produces a similar coloured_ leather which is muych appreciated.
Dr. Leather 'obtained 164 per cent. of tannin and 58 per cent. of
soluble non-tannins ina sample of this bark received from the Punjab,

while the writer obtained 167 per cent. of tannin. The tannin

L. 167-76.
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content undoubtedly increases with the age of the tree. So long
g0 as 1845, Mr. J. Toil, an experienced tanner residing at Kidder-

_ pore, writing to Dr. Wallich, remarked ‘“Babul bark taken from a
full-grown tres is found to be rhore astringent and better adapted for
tanning purposes than the bark taken from a young tree.” Acacia
barks form admirable substitutes for oak bark and are employed in
both Enropean and Native tanneries. Acacia arabica bark has
also been recommended as asubstitute for oak bask in the Indian
and Colonial Addendum to the British Pharmacopeeia.

The pods of the dadul yield from 5 to 20 per cent. of tannin
according te their maturity, the younger pods being more tannifezous
than mature ones. The tannin is of a different nature to that of the
bark in that it consists of gallotannic acid and is associated with a
large propomou of saccharine and other inert matter. The Bedin
Leather Trades Associatipn in 1886 reported that the pods commu-
nicate a light grey colour to sheepskin.

" Samples of the extract of babul vark and pods were fhade at
Dehra'Dun dnd forwarded to Messrs. 8ohonbank and 8ons, of Berlin,
for analysis and opinion as to their trade value.

" They contained the foliowing constitaents :—

Bark, Pods.

Tanning agents « 309 “ 228
Non-tanning soluble substanﬁ‘s 344 -~ 34
Insoluble, . . 62 84
Water « . . -t 39% 347
Toral + 1000 ' 1000

* These extracts were reported to be t00 highly coloured for the
European market. The proportior: of non-tanning soluble substance
is also 100 large as they contain from 34°4 to 34'1 per cent. as com-
pared with 2°4 to 137 per cent. in-th% extracts used in the trade.

Acacia dealbata, Zink (Dict. Econ. Prod., 4. 213 atd 272).
, - decurrens, Willd.

» melanoxylon, Z. Br.
‘» pycnantha, Bensh.

Thaese trees afiord the Wattle barks of Australia,

The Australian acacias or wattles introduced in the Nilgiri Hills

many years ago have firmly established themselves, but nothing
seems to be done, as in Australia, in collecting the bark as a

, L. 16376
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hUSTRAUAN’
ACACIAS.

1navifn"—° oofwn T?le. following Tesults were obtained in®analysing the barks of the
aca Nigiri grown acacias, in each case there was a small proportion of
soluble nonstanning — )
A, pycnantha | . . . 23'8 pur cent. tannin.
At decurrens | . i . 334 w o n
A‘melanoxylon . . . 86 »
A. dealbata . . 17°8 " »

. Ootacamund. < The

have an astringent

which is the same a

¢ country, Extracts or annace "
fel

preparations which hold ¢

. bgtter than tHe crude bar
Enrope

-been on the increase durin

Lo . Ie"76o

g the last few years,

{ 300 )

commercial article. They also grow well at Neyara Eliya, Ceylon.
‘It is true that the common forms of wattle—A. melanoxylon, and

" A,.dealbata —are more plentiful on the hills than those species—
A. decurrens and A, pycnantha™which yield rich tanning barks,
but “;herever the better species have been planted they have grown

. vigorously and. well, and the bark is equally rich in tannin as that
from trecs growing ip Augiralia. The price of good wattle bark
is L10 pefi ton in the English mardket, and’ the market is supplied
exclusively from Australiy, A sampl.ecof bark from some Acacia
decurrens grown on the Nilgids was forwarded a few years ago to
- | Landon for valuation, The reply stated that the sample of bark was
. ingood condition and rich in tannin, but as buyers were in the habit

of procuring their bark from a certain countey, in regular quantities,
there would be a ‘prejudice i receiving it from a new source-such as
the East Indies, and there is nothing glo guaranmtec their receiving a
regular supply of the same‘quality. Tanners dd not like changing
the materiajs they emp‘oy, afl F,'ngligh and Contincptal firms after
obtaining wattle barks from the Australian (Colonies for heatly a
century are apt o look wjth suspicion upon other wattle barks.

The samples of Pycnantha and decurrens were from a private
estate near Dodabetta. The medanoxylon was from a good sized
tree after it had been cyt up in logs for firewood, and represents the
strength of the bark found jon the majority of the fuel used in
déalbata was a fresh sample from some young
b“h'is of the very common yellow-flowering species. All these
principle ¢f the same chemical characteristics,
s that found in the trees’grown’in their own native
have been made from these barks,
he virtues in a concentrated form, and much
k for exporting. There is a good market in
for well prepared wattle bark extract, and the demand has

(4]
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In order to tesp the value of the bark taken from different paris o‘f Dgéﬁﬁﬁ‘s‘ns.
the trec, the foilowing estimations were made with A. decurrens.
The braneh bark yielded 147, the upper stem bark 25°4, and lower | BEERRIRY
stem bark 334, per cent. of tannin.
. "
i y ; : 1., . . ACIA
Acacia Catechu, Willd. (Dict. Econ. Prod., A, 137) 1 A,

The wood of this trec viclds the well-kmawa cutch which is par
excellence the tannin extract 6f India. Black catechn or cutch
contains from, 45 to 55 per cent. of mimotannic acid, a catechol
tannin, associated with ‘a crystallinesprinciple named catechin. It is
similar in peoperties to tlle pale catechu of commerce obtained from
Uncaria Gambier (sce page 45)-

The colouring or dpeing constituent of cutch and gambier was
shown b'y.A. G’ Perkin in 1897 to reside in quercetin. ‘

Dr. Warth (/ncimn Fereskr, October and December, 18gc) has
reported on the yleld of extract and catechin from five different

) qualitics of thg wood of Acacia Catéchu from Qudh and Burma.

The professional makers of kattah from khair wood work up the

" stems found to have white spot¢ in the heart wood. The reason is
that th.c ‘spotted wood yidlds more estract and more catechin than
that without spots. This point was therefore investigated by collect-
ing authentic specimens and subjecting them to 4nalysis in a
chemical laboratory. The catechin is decomposed during ‘evapora-
tion, and on recrystallisation a loss of 32 per cent, was found.

The samples were thus described i— '

1. Oudh No. 1. Reported unft for making kat/ak, 1 in 1,000 of
¢ pores.

2. Oudh No. 2. Reported good for kattak, 1 in 6 of pores.

3. Burma A. No white spots, but #4ersal® present.

4. Burma B. Exhibiting white Sp8ts it: 20. :

. Burma C, White spots 1 in 3. *
Mazimum Mean per Catech'n
per cgit. cent, T cent,
catratt. catechin., n wood,
. . o 14 . 36 A1
P . . A 40 9
. . . 17 14 .2
A A 31 5
S . . .. 20 28 6

e

e I\’hcrsal—i:x; ﬂ;ur;l—(icp:;; of catechin fuund in cavities of the wood of khair
and poon spar (Calophyllum tomeatosum, Wight).

3 L. 167 .760
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- cheac ~The bark of the tred is rich in tannin and yields a satisfactory
“extract of a light colour; crystalline catechu, however, appears to be -
absent from the preparation. i
cAAcls | Acacia concinna, DC. (Dict. Econ. "Prod., A. 208 (a)).
The bark is said to be nsed for tanning and dyeing in South
« India.
ralSacls | | Acacia Farnesiana, W:ud (DictEcon. Prod,, A 222).
This bark has been teported to be used in Dacca, mixed with salts
of iron, to make an inky dye.
A sample of the bark from South India yielded only 3'8 per cent.
of tannin when extracted with hot Watef.
Acacia Acacia Intsia, Wiild. (Dics, Econ. Prod., A. 235).
The bark or the leaves of the fresh plant are said to be nsed as
an aaxiliaty or astringent in dyeing with morinda or lac. '
AcAcis | Acacia leucophlcea, Wilid, (Dict. Econ, Prod., A. a51). :
PHLE A pecimen of bark sent 4s a tanping material from the Province
of Mysore was found to be equal to the best babul bark’; the tannin
content being 30'8 per cent. Another specimen exawined | at
Dehra Dun yielded 9°33 per cent. with much soluble non-tanning -
bodies,
The bafk and leaves are used in Burma as dyeing agents (Dr.
Romams.)
FACACIA Acacia pmnata, Willd, (Dgct, Econ. Prod., A. 267).
A sample of bark from Bombay gave 8:‘8 per cent. of tannin,
striking a black colour with jron salts.
ALBIZZIA Albizzia Lebbek, Bensk. (D;s. Econ. Prod., A. 703).
TG bark is used for tanning leather. A sample from Dehra
Dun afforded 11°33 per cent. of tannin and 4°3 per cent. of soluble
non-tannins. The colonr of the extract was intense.—(LeasAer.)
ALBIZZIA Albizzia procera, Benth, (Dics, Econ. Prod., A. 719).
The bark is sometimes ugeg as & tan.
c&sﬁﬂx&g Casalpinia coriaria, Wing. (Dict. Econ. Prod., C 24).
¢ The American sumath or Div: divi was introduced into Indla in
1834 by’ Dr. Willlam Hamiiton, It has been cultivated in many
. districts of India with comparative success and the pods have been
occasionally exported to London. The South American pods usually

contained from 30 t0 50 per cent. of tanning matter. The Indian-

L. 167-76.
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grown Divi divi has been regarded by the tanner as somewhat inferior
to the American product, and this result was confirmed by Pro-
fessor Humme! in 1886, and more recently by Professor Dunstan
at the Imperial Institute. Pfofessor Dunstan’s report, shows that
pods from.cultivated plants grown in Bengal give an average of about
30 per cent. of tanning matter. It is possible that samples collected,
from other districts and at different stages of growth might give better
results (see Agricultural Ledger, No. 10 of 1899).

Casalpinia digyna, Rol.~(Dict. Econ. Prod., C. 27),

This plant grows freely in Bucma, Assam and Bengal, and the
pods called: %r¢ pods are yaluable astringents. Commercial speci-
mens have been found to contain 33 Per cent. of tannin, and leather
made with the infusion'was remarkably light in colour.

Specimens'of teri pods were iD 1898 obtained by the Reporter
on Economic Products from. Assam and Burma, and these were
forwarded to the Imperial Institute for analysjs and report. Professor
Dunstan in 1899 gave the result of his examination which was most
favourable. The pod cases, from which the oily seeds had been
Jemoved, showed a percentage of over 50 per cent. of tanning matter ;
in the Assam sanrple this ‘amounted t0 nearly 6o per cent. These
pods are therefore more valuable than the South American Divi divi,
whilst the aqueous liquor does not appeéar to vndergo ‘the injurious
fermentation which is so troublesome in the use of Divi divi’ There
would be no dccasion to prepare 0 extract from these pods since
they are 50 rich in tannin (see Agrics¥ural Ledger, No. g of 1899).

The action of the Reporter on Economic Products in “arousing an
ifiterest in these pods has caused a demand for them in commercial
circles in Europe and America. - R
Cassia auriculata, Zinn. (Dict. Econ. Prod,, C. 743).

The bark of this tree, known as £37war in the Central Provinces
and /angedu in Southern India, is one of thé most valuable indigenous
tans. .

The following analyses of young and mature bark collected in
Mysore indicate the composition of the tan as usually met with:—

Young. Mature.
Tannin . . .+t Irg2 20°'12
Phlobaphene . . . ’ 2'30 4°90
EBxtract . . . . . 22'35 39’00
A‘h . . . . . 4"5 6"0
Moisture . . . 7°26 7'80
’ L. 167'76|
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“A sample of the bark examined in Dehra Durt afforded 15°5 per
. cent. of tannin with a high accompaniment of soluble non-tannins.
There was a very small amount of cqlour in the infusion (Leather).

(SASSIA Cassia Fistula, Linn. (Dic1. Econ. Prod., C. 758). .

The bark of the Indian Laburnum is used for tanning in
Bengal, North-West Provmccs and South India.

The tannin content ranges from 9°'s t& 1279 per cent, but is

habitually‘associated with an excessive quantity of soluble non-tan-
ning substances. .

Cassia siamea, Zam. (Dic. Eam Prod €. 783). ¢

. Sys.—C. florida, Vuhl.

Q A samplc of this bark sent as a tanping agent trom ‘\Iysorc
\ afforded 4°1 per &ent. of tannin. ¢ c

3

pSASSIA Al  Cassid marginata, Roxs. (Dict. Ecop. Birod , C. 773).
_Sya—C. Rox(burghu, DC.

A s'xmple of this bark stnt as & tanning agent from Mysore

afforded 61 per cent. of tannin.

¢

CASSIA
SJAMEA.

¢

!
{ P .

BAVHINIA | Bauhinia purpufea, Linn, (Dict. Econ. Prod., B.ji2). ‘
| B. variegata, Linn. (Dict Econ. Prod., B. 358"
5 The bagks of these trees are used for dyeing and tanning.
{

FRBONDOSA Butea fgondosa, Rox3. “(Dict. Econ. Prod., B. 948).

Thisctree affords an astringent gum or king, and the bark is
| fairly tavniferous, but it does not appear to be used in the manu-
| facture of leather.

SYLISTA 1 Cylista scariosa, Ait. (Dic. Eam Prod., C. 2553q). o

f The root of this plant js an astringent medicine and contains
about 10 per cent. of tannin,

DABERGIY | Dalbergia latifolia, Ro.rb (Iyct. Econ. Prod., D. 40).

A decoctign of the bark sent as a tanning agent from Coorg was
fairly astringent.
sS4 | Entada scandens, Benth, (Dt Econ. Prod., E. 220).

The berk is emp]oyed for tanning skins”  An allied species grow-
ing in Africa (E. afrlcana, Guill. and Perr.) is also used for the
same purpose
Nimosa Mimosa pudxca, Linn. (Dict, Econ. Prod., M. 561).

The roots of the Sensitive plant contain about 1o per cent. of
tannin.

L. 167'76. °
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Prosopis spncxgera, Linn. (Dict. Econ. Prod., P. 1561). . \
The bark of this tree is used as a tan in Panjab, ‘

Pterocarpus Marsupium, Roxb. (Dicl. Econ. Prod., P.1 375)-
The inspissated exudation oOr kino of this tree is a highly
astringent substance largely used in medicine. The bark of the,
tree is used for tanmng and is rich in kirno-tannic acid. Extracts
prepared from the bar¥ have becn recommended for manufacture on
a large scale (see Agruul/ural Ledgery No. 11 of 1901).

Saraca indica, Zinn. (1)::1 EconeProd., S. 862).

The bark of the Asoka tree is used in medicine and its properties
appear to be purely astringent. A sample from Bombay contained
5'7 per cent. of tannincof such a nature as to mve a greenish colour
with iron, salts.

Tamarindus indic3, Zim. ¢Dict. Econ. Prod,, T. 30).
. The leaves of the Tarparind tree have begn used for tanying.

Wagatea spiCata, Dalz. (Dict. Econ. Prod,, 1V, 2).

The pods yicld éaly 19'17 per €€t of tanpin by Lowenthal's
wprocess (Wardle, 1879.) .

Xylia dolabriformis, Benth. (Dich Leon. Prod., X. 17)

A note in the ¢ Indian Forester for September r896 drew at-
tention to the refuse of Pymkado timber as a source of tannin,
Hundreds of tons of bark and sawdust are carted away as refuse from
the saw mills of Burma, and it Was Suggested that tannin might
profitably be extracted from the waste product. A specimen of extract

PROSOPIS
SPICIGERA.

PTERO-
CARP
MARSUPIUI.

SARACA
INDICA.

“WAGATEA
SPICATA.

XYLIA =
DOLABRI-
FORMIS.

¢xamined by the Agricultural Chemist contained 895 per cent. of
tannin. ’
Specimens of the raw material from the Pyinmana Division,
Burma, examined in the Economi¢ Laboratory, Indian Museum, gave
the following results :— ’
Tansin. Extract. Moisture.  Ash,
Sawdust (10,442) . 61 7'0 9t 24
Chips (10,442-1) . 54 60 80 41
Sawdust (11,408) . 8 1o 208 ¥ 22
,  Chips (11,408-1) . 46 57 56 79
The proportions of extract in the wood are very low compared
with other materials, e.g., Acacia Catechu, but there is a large-

proportion of tanniy in the extract. The dust (11,408) was damp and

Analyses
of wood.

mouldy, and the znalysis represents the detrimental influence of

L. 167-76.
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POTENTILLA
b

Potentilla heschenault(gng, Ser.

“these conditions in effecting a loss of tannin when articles of this

* nature are exposed for any length of time. <

An experimental batch of extracf was made at Pyinmana in 1897,
and 97 Ibs. was obtained from 3 tons of chips, and 58 lbs. from 2
tons 8 fresh sawdust. These preparations were not reduced to a
solid condition, but gere favourably reported upon by Professor
Prooter ir” 1898, as the following certificate Will show :m

“The following are the results of she analysis of the sample of
Xylia dolabriformis extract (marked Pyihkado), according to the
method of the Internationg] Association of Leather Trade Chemists ;

Tanniqg matters abso-bed by hide . . . 330,
Soluble non-tanning matuers . coe 4y
Insolubleat 60 deg, Fah) . . . .° 5‘0 .
<« Water . . . . e - 581
¢ > —_—
[ [ * . ) .100'0 ¢

. o .
“In its low percentage of soluble non-tammins, as ‘wefl a% in
colour, it resemples Quebracho. It might become a very usefnl

tanning material, : ‘

*“The colour of a solution containing o's per cent. of tanning
matter as Getermingd by above analysis, measured by the tintometer
in a cek 1 centlmeter thick, is Red 4'0, Yellow 88, Black o7, and
a samphé of leather tanned in one per cent. soldtion * ®
¢ et e s reddish, but not more so than Quebracho or
Mimosa” (ece Ag riculturg} Ledger, No. 11 0f 1899).

G ¢ ROSACEZ.

Agrimonia Eupatorium, Ziny, (Dict. Econ. Prod., A. 650).

Agrimony is used Yq Eur(;pc as a popular astringent. The herb
contains about 5 per cent. of tapnic acid. It grows in the temperate
Himalayas and is Occasionally collected.

[

»  nepalensis, Ko}
» supina, Lins, .

These. plant's contain reqd colouring and astringent properties and
are used in India as substitutes for the Pentaphyllon or Cinquefoil of

¢

the Greeks and early writers, which is generally identified with -
C
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( 206 )

L]

¢

Ledgdra 1903, No. 1. . 1 ¢

Indian Tanging Materials. (D. Hooper.)e .

] : T,

Potentilla Tomentilla, Sis5. A sample of the root of the firsi-

named plant from the Nilgiris contained 74 per cent. of tannic acid,

giving a blue=black colour witlf salts of iron, L

SAXIFRAGACEZ, “

saxifraga ligulata, Wall. (Dl.d‘. E‘M- Prod., S. 925), sﬁ%{f&%‘

The astringent root of this plant is a well known medicine )

described in Sanskrit works. A sample of the dried root from Bombay

yielded 143 per cent. of tannic acid, similar in jts properties to the
gallotannic acid of oak-galls.

" RHIZOPHORACEZE,

(The Mangrove Family,)

Bruguiera gymnorrhiza, Lamk. (Dict. Ecom, Prod., B. 899). | BRUGUIERA

_This mangrove is known as Kazntra in the Sunderbans and is‘ - RHIZA.

fairly abundant. It occurs also in French Cochin China where an |
‘axtract”js made of the bark and this is sent into the market as a |
substitute for catechu under the name of Cay Day, . (
Analyses made of samples of the bark collected in Bangal indicate |

their value as tannin yielders. . |

Water. Ash. Taonin. ;l';a‘;l:\;n

6721 . 1414 xs:;o 12°77 ((gun;;a)n)
10291 .« 960 73 17°50 ogper
9 s O 7 B (Lc:'t’her).

Dr. Busge obtained 44°71 to 53’12 per cent, of tanning extract
from samples of this bark from East Africa.  Mr. 8taiger has reported
the yield of 18:3 to 19°5 per cent. of nnin inthe bark of B. Rheedii,
Blume., from Australia. . o

Analyses of the extracts made in India show the tollowing compo-

[
[

(8]

sition :— :
Sol.800. Tanpip,  l2onin

Water.  Ash, Insol, tans. in dry. .
. 199 17°4 e 5‘7 S7 ' VA0 (Hvoper)
1787 o 7'57 1823 5633 687 :
36'&) 3., . 9'98 53.42 64'2 } . (I-Gath") |

The wood affords tannin as well 2s the bark, hat its extract is @

much poorer. Bark extracts prepared at Dehra Dun in 1898 yielded -
33, 46 and S1 per cent, of tannin by the Lowenthal’s process, while

© L. 167-76.
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¢ two samples°of extract from the wood gave only 13 and 16 per cent.

RHIZA. {c of tanpin, ~ ' o

CARALLIA
. INTEGER-
- RIMA.

b

'CERIOPS
CANDOLLE-
ANA

)

gxtracts. ’

Carallia integerrima, DC, (Dict.’Econ. Prod., C. 474). o

z(\ spécimén of this bark received in 1897 from Pegu efforded
only 1'5 per cent. of tannin, The bark was about half an inch thick,
and the a.sh content amounted to 15°2 per cent,

o

Ceriops Candolleana, 4rnott, (Dict. Econ. Prod., C. g65).

This bark is readily procurable from «the Sufiderbans, Bengal,
where the trees are p]emiful," There isoa steady demand for Goran
bark in the Calcutta market-and abouf 10,000 to xz,oooo maunds are
sold annuallyfor the purpose of tanning leather. The present price
(1897) is 10 anras per maund of dry bark, ‘ o

The tree also inhabits the banks %f the tidal estuaries of Burma:
In South’ Tenasserim the bark is uséd for dyeing fishing nets, and is
called kamyine or kabyaing hark. Samples of bark and extract have
been received from Tavoy and Basséin.  Tengah bk in Singapore
and Bakan bark from Borneo are 1gferred to this tree and are made
into extracts (Xew Bulletin, 1897). = - ) RS

. The bark contains a considerable amount of tannin and gives a
. @ deep red decoction with water. ’
The following sampies have been examined :—

o .
° Water, Ash. Tannin, Td?;':)l;_:n

1. Sirfgaporg + 1334 1060 2000
2, Bengal . + 1370 583 2724
3 Bengal (10282) 1330 1060 2630 3020 o
4 » (102§3) 1540 1370 1550 1830 }(Hoo?or, 18¢8).
5 T 1878 (Leather, 1849).
6. 5 0(6719) 14'47 vee 17'77 ‘
72w (6358) o232 ¢ .. 21'54;(Dunstan 1960),
8 (6621) 8 - ... e 13'23
Br. W. Busse in a report on mangrove barks of East Africa avers
that the inner dried bark of tffis tree contajps, besides a red_coiouring
matter, ak average of 43'27 per cent. of tannin calcylated upon the
air-dried bark. These figures probably represent total extract and not
the pure tanpic acid, . i ) .
Exfracls.—The extracts prepared from the bark of this mangrove
-are highly astringent, and samples manufactured in the: East have
been for some years in' the London market. In Singapore, Borneo
(8}

L. 167-76.

23'07 .
3186 } (Trimble, 18g7).
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and Ceykon, factor'es have been eféotéd for the purpose of preparing Gfggé?_{i
cutch substitutes, and experiments have been conducted under the —~ANA. ~
auspices uf the Indian Forest Deputment for producmg a sultable
extract in the Sunderbans division, Bengal.

A series of analyses of these extracts is appended to i'lustrate
their comparative richness in tannipg properties : — . =

Reg. No, Water, Qsh. lmo!* Non-tan, anri. ;l‘an. on dry, .

7138 2196 . ... ‘0d o » _
e e ;? ’:}(Dumtan)
10281 1420 143 c 97 49 539 6160 (Hooper).
v . 20'8 we e 699 6098 86
‘3 1; e e 1080 6983 8622}“‘“"“')

In addition to these, further extracts were prepared at Dehra Dun
from bark from the Sunderbans which gave percentages ranging from 65 |.
to go. These were-all evaporated in an .ordmary still and the results
should encourage cbmmexcml trial. The ratio between the tannin and
" non-tannin soluble matter' was 1°: ‘1110 I°*; ‘19.

Cdlour measurements of the samples sent to the Impenal Institute [ _Colour
were made by Dr. Gordon Parker by the followiig method. A solu-| “ments.

tion of the tanning materfal containing one-half per_cent. of tanning
matter is taken and the colour of the golution i i3 observed in a tintonieter
as to the amount of red, yellow and black 001ourmg nﬁatter in the

half per cent. solutioh in a centimetre cell t— . ' ' )
Reg. No, T Yellow, Red. Black, co
\ 7138 . Extract - 600 643 . &4
7156 » 3 66+ 686 - g2

' Professor Hummel reportmg on the extract of Ceriops Candol- 5
_ leana from the Tmperial Instntute 5ay8 i~ . '
“ Calico boiled with an aqueous decoction of the extract contaimng
copper sulphate acquires a pale reddish. brown colour ; when sad- |
dened with bichromate of potash the colocr loses ita redness, apdis}’
changed to a pale brown of a more neutral tint, but there is llttle or
no increase in the depth ‘of’ bolour Repetnion of the dyelpg
and saddening processes gives a deePer brown but is still very. pale ’
as compared with the colour gWen by a good quahty of cutcm ‘
“'The. tmctonal power of-the “sample i8'50 weak that it cgn hnve< .
but little or no commercial vajue.” la . .
The above extracts had been‘made from the bark of the mmg;oye ;’L"ﬁm N
tree, which i is the poruon of the tree’ most suitable for the ‘purpose.! *xteact
‘ | ' Gé?*'.’ﬁ

(209) ‘ .
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The wood has been ged experimentally, and fajrly gjch extracts
have been manufactured from it, but the wood ca‘nnpt be recom-
mended for several reasons. The wood is more difficult to reduce
to a powder than the bark, The total solid matter obtained from it is
80 much less than from the poorest samples of bark.. The sextract
from the wood is more gummy and has not the brittle character of
the other samples and is not so rich in astringent matter. The
wood from the Sunderbans Forests has al\(i'ays such a ready sale for
firewood in Calcutta that there is no irimediate occasion to divert the
industry. B} -

o » .

Ceriops Roxbiirghiana, draott (Dict, Econ. Prod., L. g73).

. 1} . .
This mangrove is very similar to the species previously described. *

It is called Baro goran in the Sunderbans in distinction to'the Chota
or smaller, goran, the vernacular name of the previous species. ,
The bark is usually ji the form ‘of reddisk-brown quills or shav-
ings,.’and its decoctitn giv-s a deep réddish coloyr and astringeht
reaction, ' Yo . )
The followirzg analyses of authentic barks collected in the S:mder-
bans Division of Bengal are fairly represzntative of their qiﬁa.lity,

Reg. No. Water, Ash, T"'“'f" Ti::;‘s:r:“
6059 FENT wo 3354 (Dunstan).
10285 92 1860 10°20 2110  (Hooper).

A sample of extract prepared from the second specimen in
Khulna had tae following composition :—

' Water, Ash g Tannin
. Insol.  Nou-ansol, Tannin, dry ba&': ,

189 158 g8 70 Sy 631

A series of extracts made at Dehrd Dun from bark of the above

origin showed from analyses results as good as those from Ceriops

andolleana. The close botanical alliance of the trees and the

similarity of the barks and extracts support the opinion expressed by

,l.h'. J. 8. Gamble, the Director, Imperial Forest School, that “ in prac-
tice:bark of both could probably be used indiscriminately.”

Kandelia Rheedii, w. énd A. (Dict. Econ. Prod., K, 23), .

) This maagrove is known as Glorfa in the‘Sunderbans; and Kamid
on the Malabar coast. The bark is used for dyeing and tanning
,purposes, : '

L. 16746.
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Rhizophora mucronata,

The following anulyses indicate the quality of the bask as a tan-l RANDEUA

ning agent— .
Reg.No.”  Water, - Ash. Tannin, 'E‘r‘;g‘.“riﬂ

) 6720 14'29 g9 (Dunstan.)

-, 10288 g'go 98 12°20 1340 (Hooper.)

o 14'54 w  (Leathery
A further specimen from the Sunderbans afforded 204 per cent.
of tannin, and a sample from the Malabar coast, very thick, reddish
and dense, gave no less than 374 per cent. of tannin, T
The extracts,” on the whole, are not such satisfactory preparations
as those from the Ceriops barks,

Water,” Ash, . Tanpin. Tanpiwondry, - .
23'06 3421 (Dunstan.)
19'23 186 4»4'59 5520 (Hooper.)
17* . 41’ 50'35

“l 8- !8 :: 40130 49. 63 } (Lsathers)

These extracts yield on the =average half their weight “of tannin |

calculated on the dry substance. N " .
A sample of exfract mede from the WOOH of this mangrove was
only sligntly astringent.and largely insoluble ; most of the tannin
having begome oxidised during the”p:ogess of evaporation to dryness.
" Professor Hummsel reports as follows on the dyeing properties of
this extract : « When submitted to the test of dyeing calico this extract
gives very poor results. Its colouring power is much inferfor to that
of the extracts of C. Candolleana, and it must he' regarded as
having no commercia] value.”. o
Lambk. (Dict. Econ. Prod,, R: 243)

This mangrove is known as Bhara in the Sunderbans Division of
Bengal. It is also well known in Burma a8 Pyu-bin, and ¢he bark is
an article of export from Mergui to Rangoon. Considerable quanti-
ties of bark are exported from the grove swamps that line the Perak
coast. ‘The tree is-called Bakan by the Malays. R

Analyses of the barks show a rather variable composition =
* Tasnin,  Lamnin

Reg. No. Water. Ash, g .
» ° . .

6718 TS L 27'39"
. 8615 . 1317 . ome 4-,3}(Dun:§an.) *'.;,
tosg4 . 870 ar7 5O . 5B o
10%59 « to'go ¢'3 26'90 39-50}(H°°PON) S

Other recorded tannin estimations ¢

f this bark are 19’47 (Leather,|

35'10 air-dried, 2923 steamn-dried (Hunt and Mackay, Kelo
RS

1898)’ . .
Bulletin, 1893),.28'85 air-dried (Svaiger)- el
o i Lo ‘ I67‘ﬁ! e
. (o).
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Indian Tauning. W- AD. Hoopn) ‘
~ptec1pxtate. Strong snlphunc acid, ‘1 ; on colour Bmmlne watet. E"%%‘A
yellow precipitate. ‘ -
- The tannin is a uu-chol tannin nnd resembles mxmou bark to
‘ ety ides some exten?, but is not identical vmhil' : .
T aT:etechol w&dple like that of other mangrove,blrks Tesice The extract or concentrated )mcehf the mangrove batk had the o .
W . ll‘k .». — . B ¥
| Extrastk “? Extrects of ﬂ\e snks have gwen the following results on examina f°"°w‘;ft:°:§:'t"°n N o -8:-00 »
S| e ;n;%‘ . Teonln - Tannin, by hide g powder L. 5830 ’
, « 6- MN‘ ” e P“'- l‘h. Tlﬂﬁlﬂ. “‘q‘ lOtha- matters . « ® - . :__ 23-70 »
: 2 86g0 13-41 e ? v 9594 (Dunstasn). In59 uble . o :o - u15‘95
10093 - oo o WS 398 3350 (Heoper). Maistarg . . & o °5
(Kew Bullelm, 1892.)
Bark extracts pl'epared in 1898 were not very satisfactory ; it was, e
found that phlobaphenes were formed dnnng evaporation and much . o COMBRETACEIE-
» was lost. Ap extract made by the Divisional Forest 'Oﬁ'lcer South Anogelssus latifoliay ‘Wall. (i .Eﬂm- Prod, A. 1149) . “,{‘&‘ims,:"ﬁ?
e ;I’enassenm in 189, afforded §5'2 per cent, of tannirt in the dry sub- The leaves and bilrk of this tree ae. aStnngent. A spe c‘men of
++ .| stance,"and Mebars. Huat and Mackay" estimated 694 per cent. in the (he bark from Madras yielded as puuch8#37°s pe cent. of tannin’giving |
dried extract prepased jo fngland. ) an inky volouf with isop salts. A small quantity of extract, prepared |
The extract of the wood of thi8 tree, hke that 18 other mangroves, from the bark in Singhbhum dmston- Bengal, in, 1899, gave an
does not afford a Sausf?ctory preparation, * ) esumatnon of 438 per cent. of taintn. The extract, however, was |-
’gly:m . The colour of one-half pgr cent. sojution observed in' % centimetre : badly | prepa.re d and contained insoln51° substances, - 1
. ., cell showed 30 yellow, 30 red and 42 of black. This extract is better The leaves are used in Bombay- gnd North-Western Provinces for
~ than other mangrove extracts for purposes of the cotton dyer, but tanning, and Dr. Lyon found them’“’ contain as much tannir as the
. Professor Humwnel considers it far from being equal 1o the best cutch Sumach. Professor Hummel examified 2 sample of these' leaves
sol({ for that. purpose . ~ obtained from Ajmere and found 15§ PeT cent, of tannin, Thé decoc-"
“‘.’fﬂ?&u thchhora -Mangle, Linn. tion was pale yellow coloured and‘iﬁﬁhﬂy turbid. The sele of the
A sample of bark received from Trinidad and analysed by Messrs. drizd and powdered leaves has” been suggested. Experimental
Hunt md ““"3! of Leeds, March 1890, gave the fdlomng extracts of the leaves have not been very satisfactory preparations o
results T oa , . onaccount of the insoluble matter and absence of brittleness in the
Tmlx e;traet L. 3304 finished product. * ® . R ‘
IR 01,':;‘,'“,;,‘;{‘3;3?0“5' o A Anogeissus acuminata, Wall. daf o Al li':'«isruﬁ
.| lmsolwble 7T [, | sa8s The leaves are said by Gamble t0 b used for tanning.
- Moistare I N N R T 21 A sample of ‘extract (14531) MC from the bark in ThyetmyOn
| . Onm b°‘l“‘8 Wfﬂ\ wd the tannin was almost entirely converted Pegu, had the following compomﬁbn :—Water, 33°6; wmma 439; .
|, +into an insoluble “red” (pmobaphene). The solution yielded only a soluble fon-tannins, 13 ; insoluble, 6'95; ash, 3's5; tannin’in the |°
1,. “trace ®f gallic ach d. ‘ : dry exiract, 64'6 per cent. This is ﬂurly satisfactory result o
An mfu@n o! the bark gave the followmg mcuans +—With Calycopteris floribunda, Lamk. (Du'l Econ. Prod., c ,33) GA;L coP-
K ferric chloride, diny brown colour; on adding N H, HO, dark The leaves have been found to contain 68 per cent. of 8‘“0‘3“““ m 1BURDA:
T chocolate brown ‘precipitate. Tartar emetic, no precipitate. Lead acid.
~ mitrate, light éoloufed precipiute. With lime water, reddi:b-brown

. ‘ * L. 1676
L I67°76 ) . o ' . ( 3'3 ) 6776.
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Terminalit Acjuna, Bedd, (Dict. Eion. Prod., T. 3q).

The bark of this tree is astringent like others of this family and is

 occasionally: used for dyeing andtanning. A specimen.of the-batk
from -South India aflarded 16 per cent. of tannin gifing a dlue-

bladk colour with ferric salts. The amount of tannin in a sample
examined by Dr. Leather at Dehra Dun was not high (8:6 per cent.),
but the’small propostion of non-tanning was a favourable feature.
Wardle, In1887, separated 15 per cent, from a specunen of bark from

" Midnapore, Bengal.

The bark leavesa Jarge qumnty of whxte ash ou ignition, in one
instance as much as 34 per cent. ‘This fact is made use of by
natives-who dtilise the aghes of the burnt bark of several Terminalias °
as a source of Kme for eating with pan. ‘ y

‘The fruits of this tree are not recognised ag myrobalahs. ‘A single
sample analysed by De»Paul, in 1888, gave only 1°38 per cent. of
gallotannic acid, a reédult which if representative of the half ripe nut
would' condemn it ag g tgnning material. Pr., (aather. obtained
9'6 per cent, fro:n 3 sample sent to the Forest School, Dehra Dun,
in 1900, .

T. belerica, Roxs. (Dict, Econ. Prod., T, 295)

The frut is 3 commercial aficle under the name of Beleric
Myroalans,  but it is inferior to the true Indian or Chebulic
Myrotialans, I" compogmon is more nearly related to the fruits of
T. todsentosa.

Dr. Paul found 5 gnq 6 7 per cent. of tannin in two samples
supplied to him at a Conference held at the Indian and Colbnial
Exhibition; whilé- Profeggge . Hummel obtained 17°4 per cent.

. Dr. Leather found: ‘86 per cent. With a large amount of extractive.

This shows'the variation bejween the fruifs of the same tree either

: because of their 8f°'lts in different districts or because of their stage

of maturity. The fruit eom;m of two distinct portions, an outer and

_ aniinmer; 100 PRMs contain 754 parts of outer and 34'6 parts of

iomer intpgument, Thednner portion coritains only 1°25 per cent ot

wanic aeid.  The puts are s0ld in England and employed asan adul-
terant of gronnd myrobalans,

d Temh Cmpa. Linn, (Dicts Econ. Prod., T K1)

The back. and leaves. of the Country Almond give a black dye
_with salts of iron on account of the tannin they contain, Wardle, in

L 167-76_ . : .

~( 014 )
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* The fruits of this tree, well known as Chebulic Myrobalans, are &
valuable tannin agent. The tree is widely distributed in India, and

the fruits are collected largely by the Forest Department and exported’

to Europe. s

The dried fruits known as hrra: or Aurdas are exu@mely sich in
gallotannic acld and teqm:e no gl'eplfallon except powdersing or
crushing in a mill. Some recent (1900) analyses by Or, Leather
of samples obtained from" different provinces fairly indicate their

composition ;— , Extract. ° Tanohn.

Mad : 5787 3867
adrase . . . . . f

‘ Bombazv « - 5947 40'80

North: Westem Proymcu . . 59 47 43774 °

Central Provinces . . 3t'00

. The fruits should be co)lectcd before ma.tumy, otherwisg there is
apt to,be a vinanon in- their strength.  Dr. B. H. Paul, for instance,
exammed 1ndwcnmfhately three samples submitted to him at the

~Indiarft and Colonial Exhibition in 1886, and. heobtained 338, 26'8
and 61 per cent. of tannin. The oblong pointed solid fruits are

much superior to the round and inflated ones. The- astringent '

principle resides in the outer pulp of the fruit, the stonehke kernel
containing hardly any.

The fruits are not liable to deterioration, so tha.t itis mote econo-
mical to export them in their natural condition. The exiract made
in open pans tends to absorb mioisture and to ferment when exposed
to the air. It would, therefore, not be satisfactory to prepate a tannin
extract from myrobalans, unless miade with skilled appliances.®

. The bark of T, Chebula Provldes a valuable tan as the following

analyses will show :— Tignin.  Extract.  Moisture,  Ash. )
Bark from young tree . 349 458 "9 121
» » maturetreg . - 33° 357 . 108 ns
» » oOldtree . s 312 9's 1G°1

The bark is thus a rival to the frdits in agtringent properties. The
percentage of tannic_acid is not far short of that fourd in avonge
samples of gro\ind myrobalans -

Galls are*found on the leaves and twigs of this tree and are |

used in the preparation of ink.

A-‘.-in

® A factory with vacuum apparatus has fecmﬂy ‘been cstablished at Ranigani
for preparing tanning extract ?mm
L. 16‘},-7&
( m5 )
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) lndun Taoniog ! m (D. Hooper.),
1887, separated g per cent, of tannin from speciaen of the’brk
from Madras. o -
Terminalia Chebula, Ress. (Dict. Econ. Prod,, T. 3:7) TERMINALIA
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: W g‘m?m THOCRIP: Hewrck and MucliMrg, (Dicl. Econs Terminalia tomenfosa, Bedd. (MEfM P'rod., 1’.«363).‘-uw«g-":fﬂ‘f_%‘:'\‘,;o
R ﬁfuot:bu ki& o The nuts of this tree, which is ‘ve;rywiplevnufu.l in Chutia Nagpur, were.
:  wrded, as suiiable’ % bark cxlr.xitct from this species were for- SUP;)hf.ed bg Rev. A. Campbell, b@m}m‘;}@tt;nglth;m to'(’cheufiqq l ‘
7 warded, as suitable tahiging materials, by Mr. W. F. Lloyd . from analysis they were declared vala #, Dr. Paul detected 579 P
g ;1“:(;:&9“% of vengdt in 1898, - The analysis of the bladk mld:‘?\: cent.,’and Professor Hummel only 3 pex cent. of tannin in these nuts;
re dnomig Section ofthe Jodian Museum, aff o these figures represent about ongdish the proportion of tanning |
i+ results:—Moisture, 165 um, afforded the following principle usuall ?r i iyt balaﬁs‘x‘ P o
- reRmmAuA ' T Y ‘ﬁiumuin, 334 ; extiagt, 35 ; ash, 8:9 per cent. Tp ually ound ig Chfb““s wyrobalans, ‘ »
oLIvERs » Terminalia Oliveri, 3,';,;%.‘ he Sein or Asain ree is very sbandant in forests: that are being
- This tree is the Zbag of' B ‘ the o cut up for railway extensjons,” and-$0€ bark is often wasted. The
from the bark, has bee ﬁ‘d :.m’ a.n ’P’f‘kﬂ, estract 'PSde Inspector General of Foregts in 189? gelected the bark as a subject for
An enquiry iuto the ;m “°V 6 an injusious f‘d“_lFef“,“‘. of cutch. special invedtigation with a view 1o ghe use of its extract as a tanning .
the Director of the Royﬁ G;ues of the Yark was instituted in 1897 by . o agent. The bark is already used as B tan in Cawnpore and elsewhere, |
Procter, of Leeds., The R dens, léew, at t‘);e )mstance of Professor - and it imparts a charact@restic red oplqut to native leather. L
ment of India colleétedkmi.. ex'onf .c(f)nomu?lroducts o th.e QUve.rn- The vglue ?f the bark in tanoill bas been vavioudly given.
was publisfied in the Aﬁ:t;:;; Ll:( 5::1.33‘?11 8.:)1} the suBject which g:n I;:z;t;:: esf;‘r:atiﬂ‘l r).'4 per c;x;:;_‘::;:“t; F:; qe:t..- :)'En tZolul:le .
L 8 . e Iger, (V0. deof 1900. Jjon- S+ e coloaring mattes ¢ oygh a tintometer i
| per:g:_:::‘:‘::t:::?‘hd gn the bark of the tree as much as 34°° was higoh. o L y N -
PﬁfMDﬂnaian “iﬁ‘!e leaves 144 per cent. e . o, A selettion of batks for makil'is }“““lflg extracts were examined | Barks
Institate and sipme—;;med the gxtract (:ﬁ:m-sba) at the Imperial at thle~Economic Laboratory; Thdign Museum, with ?.he;fouoying -
reactions of cutch preg 127 per cent.of tannin. It gave thR | results:=— ) * fessin. Extract, Moisture, Ash,
ing matter was 10'?1"?‘:: fl‘;mr 2:3«:: Catechu, and the colour- 10976 Ng;:l;:‘:zee:x o "ees‘ - 25.“)'
| Ity e e N L
TeoL | Terminabia toméntella, 4, | og76+2 NorthtWest Coppicet 2 B AR
BB ToeComuur ot P oern il B T
ber ‘395-3(16.31;11{," °fldﬂ:‘;"’ l:’;'z:it‘::;' Burma, sent in D.ecem- ”0?)1., oa”para ohaj branches 57 ° 5 1F0. 244
’ :i::n::‘perhl F.orq’a S?hool}t’o fscenain the t: :lz:a:? ::: é)‘:r:c‘::; ® The barks from the North-West are somewhat ficher than those
R ofInd g mtem,l The Agriéultural Chomins to the G i from Goalpara, but this must’nofbe‘mmbnted to tae “district,_as the
ndia reported that tbey comained 3 e ove;:x.ment Goalpara barks were mouldy, and-had probably detefiorated. _ Thete
Lowenthal’s process, T"‘jﬁlﬂ! I th 37 per cent, of tannin by is a considerable amount of ash i the bark, a feature which is peculiar |
Pete with tue gn]robal};,‘" ruis will, therefore, never be able to com: ‘ to the Terminalias, 'The ratio beiween the tannins and soluble non- |
Tmmwc dla I - \annins is extremely variable,and shows the presence of a quantity of{
~ The bask Ol'this:'a’ Roth. (Dict. Econ Prod., T, 356). inert matter. RS ’ S A
BBRIng. A decocts ‘”l\}se& on the Wegjern Coast for dyeing and - A large number (13) of extrats Were prepared from Sein barks | Extracts.
" lasge proportion'of e Of&e bark received from Coorg containcd & at Dehra Dun and the amount of tannin Jsanged from 33°1 (0. 688, -
s L ““‘WG T . - ’ These came from Saharanpur, Hoshangabad and Burma. The richer |
, | Terminalia pyrifolia, Ku‘ - : e extracts were made from the bark taken from the old trees. ~Tte
An extract of the b"m _ . ‘ exiracts were more or less dark coloured, and it was found that the |
| pose of mixing ‘with culch k of this tree is used in Burma for the pas- ‘ darkest coloured extracts were weakest in tanpin, .-
L 36776, 3 S ° ‘ L 16776,
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¥ N T ——— - . emer—
« " Two samples of the extract were sent to Messrs. 8chonbank & Sons
. of Berlin, for analysis and opinion—
' ; ° ' 3
w oo
& e
. 136 116
13 - o
. ¢ ¢ 1000 100°0
. AT—— E 4
These‘wefe reported to be too dark in Coloyr and to contain too large
?\ proportion of non-tanning goluble substances. To find a market
in EnroPe for such preparations it is absolutely necessary to decolorise
the liquid_solutions before condensation and to conduct the condensa- *

. tion in a vacuum, - ‘ '

T - MYRTACEZA.
Barringtonia acutanguﬁ, Gaerin. (Dict, Econ. Prod., B. 181).
~ The bark is used as & fish intoxicant, and also for tanning.
( Gamble). \ C 0
Careya arboreay Roxb, (pics. Econ. Prod., C. 565). ST
The bark is used for tanning in Burma. ‘A liquid extract sup-

plied by the Deputy Conservator of Forests, Coorg, was highly as-
tfingent» -

' '!Smning agents = | . e
on-tanning sol .
¢ Ineoiobie g .uble agents
Water

¢

v

< ' . ' .
Ths‘ leaves of this tree afford about 19 per cent. of tanain.
Extracts of the bark and wood made as an experiment at Baraich,
North-Westera Provinces, contained about a quarter of their weight of

availab_le ta.nniqg matter, with a large proportion of insoluble substances
and mineral matter or agh, ‘

Eugepia mophyllﬁ;, Thund. (Dict. Econ, Prod., C. 708).
.Syn.‘-rcaryophyllus aromaticus, Linn,

It is not ._nsually ‘Known that the spice called cloves is very as-
tringent. '?he tannin separated from cloves is gallotannic acid and
the proportion ranges from 10 go 13 per cent. (W. L, Peabody, 1395)-

kEugeniav Jambolana, Lam. (Dict. Econ. Prod., K. 4ar).

Theobark of the Jam_is used for dyeing and tanning in Assam,

Bengal :u?dL South India, ¢ is sometimes combined with goran
bark (Ceriops Candolleana). A sample examined at Dehra Dun

afiorded 19 Per cemt. of tapnin accompanied by 7 per cemt. of
soluble non-tannins. The colour of the solution was high.
L;_ 167'760 - )
. ( a8 )

-
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The fruit also is highly astringent. . ~+ | EUGENIA

Bark from species of Eugenia have been collected on the Nilgiri
Hills and examined for tannin with the following results : —

‘ - o Extract,  Tannin.
* Eugenis Arnottiana, Wight. « 25'0 161 o
w  Jambos, Linn. . . . 207, 12'% R
»  jambolaoa, Lam. . . 166 12°0
»  montana, Wigit. . : 20'1 €9
» caryophyllifolia, Wight. . 15§ Jo'l '
Psidium Guajava, Linp. (Dicl. Econ. Prod., P, 1344). Jsoion

The leaves are occasionally used in tanning in Bengal and North-
Western Plovinces, either ,alone 0F mixed with mango or mahwa
leaves. .

The tree is called mdlata in South Tenasserim, Burma, and the
bark s employed by the fishermen for dyeing their nets. A specimen
of the decoction used in the pocess Was found to be rich in tannin.
An authentic specimen of the bark from ,South India contained
27°4 per cent, of tannic acid giving a blue-black colour with iron salts. | |
Rhodomyrtus tomeritosa, Wight (Dict. Econ. Prod., R. 282). "y R0
o The bark of the “wild gooseberry” tree of the Nilgiris yields | TOMENTOSA.
about 19 per cent. of tannin.
LYTHRACEZE, . .
Lagerstreemia Flos-regina, Refs- (Dict. Econ. Prod., L-"'45)-" GLAGER
spp.
» lanceolata, Wall | P
. 3 parviflora, Roxb. \Dicl. Econ. Prod., L. 58).

The barks of these trees are somewhat astringent and are occa-|
sionally used as substitutes for the more useful tanning barks; they, | °
however, cohtain an excess of non-tanning substances, and the colour
of the infusions is deeper than that of ordinary bark infusions.

Punica Granatum, Zinn. (Dict- Econ. Prod,, P. 1430). Gni%\l'fel.

Pomegranate rind is one of the thost ancient tan-stufis. It was

used by the Romans for tanning leather as it is ir Tunis and;
throyghout the East at the present day. The peel of the ‘fruit con-
tains & tannifi, the reactions of which agtee with those of gallotan-
nic acid of nut galls (/. Cutley, 1594)- A specimen from Oudh
examined by Wardle in 1887 afforded 25°2 per cent. of tannisi, and

one from Shikapur 355 per cent. . |
¢ Lo 167'76;
’ ( 29 ) ‘
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of - tannin accompamea by a "bigh proportion “of non-to,nnim
(Leatler). - . -gﬁ

SONWERATIA | Sonneratia acida; LM A Dict. Em Prod,, S. 2362)

$pp.

. WOODFORDIA
- FLORIBUNDA.

EA|

ge
é

INA__
IFOLIA.

CINCHOXA
wo.

S. apetala, Ham.

These - trees.are faidy plenn!ul in the Sunderbnus and the fruits
and barks are astringeiit and might be Servicable as‘tanning agents.
Dr. W. Busse obtained.i6-5 fer cent. of tannin from the bark of
S, caseolaris, Lvm;,"gmwmg ih East Africa, and there was an
“absence of colourinig- Matter,

Woodfordm floribunda; Sajish, (Dict. Econ. Prod., W. 108)

Professor Humme} ‘oMained 206 Jer cent. of tanoic* acid in a
sample of dried flowerss from Calcttta. * The, .decoction was deep
reddish coloured and' ‘turbid, He remarks “ I was somewhat sur<
prised to find the fAowers of Wwdfo'rdm floribund contajn such
a large percentage. of tannic acid ; bpt it explalng why the Hindus use
these flowers in connettion with slam as a, mordant, and with other
dye-stuffs, e.., Morinda, as mentioned in the Exhibition Catalogue.
It wogld b? interesting to examine the leaves of the plant.”

A specimen of the dried Jeaves In the Indian Museum, Calcutta,

aﬁorded as much as !d per cent. of tanmng matter giving a blue-

SAMYDACEE
Caseaﬁatomentosa. Roxd. (Dict. Econ. Prod., C. 726). ¢
- The bark of this tres affotded Dr Leather 11°33 per cent., of
- extraet of which balf consisted of *tannic acid; the colour of the
ln!u%mn obserud na Lonbond s tintometer was very high,

RUBIACBE

Mﬂ‘! tha in this natural order contain in their barks a

tannic acid ¢
by colouring iron salts greenish,
A!ﬁllﬁ cordifolia, ch Dt 4. Econ. P
o . ﬂi oy
- The bark is very a * (Dict, Econ. Prod.;4. 5t5).

Cinchona. spp. (Dicte Begn, n,d., C. 1133).

" The cultivated Cinchona barks of the D
‘ arjeelulg District and
.. Nilgiri Hills containa Catechol-tarinin named cinchoma-tannic acid
L. 167 ')6 ’ ¢

:(300)

. The root aﬁérﬁs i‘ﬁn colourécL infumon yieltﬁl!z’ 7 *Pﬂ' mt.

et TR Mt

. ﬂ‘oopcr'.) =

il et
which affords anrexcellent tan. - m the’ employmem of the, b'u'k fOl',
the manufacture of the more uable constituent quinine, or ofﬁl
‘the mixed alkaloids, called febﬁme sltogether precludes jts use’
for tanning purposes

Gardenia campanulata, Roxb. (DM’ Eton. Prod., G 1974).

The roots possess a slight umnzency feptesented by 24 pqr cem
of tannin (Leather).,

Hymenodictyon excelsum, . Wall- (Dia. Econ Prod,, H 5:9)
" The bark has been reforted 88 being powerfully ustnngent
Uncaria Gambier, Hynter, "

« Garhbier is obtained. from the leaves and twigs of the- Uncaria }
Gambier, a plant which occurs wild and is cultivoted in thé Straits |
Settlements,, Johore; Java, and.Sumatra. The manufacture is
prifhitive. A plantation is genenny cropped after about 18 months,
the cropping being repeated as much,_as four times a year. The

. leaves, etc., are boiled until 8 syrup is obtained, the extract poured
off, cooleq und stirred until it oqmmences to solidify, it is then .cut
into cubes and'air-dried, or dried in smoke A plantation last,vﬂ

o about ten years and is abandonﬂd in 15 years at the latest. It is
pale brown or yellow, and hag an eveD, earthy fracture ; the quality
varies much and adulteration i8 practised. It seems to have been
used in India for dyeing at a very remote period, and was introduced
into Europe at the beginning @ of this century ; it is now ‘extensively
used in dyeing, and is a va.lua.ble medicine, It is rapldly coming

into use for tanning purpoges. Owing to the cheapness of its|

production it will probably i dime take the place” of Lemlock bark
(see page 4). The- importation from the Straits Settlements apd

Japan into Great Britain is 30,000 tons per annum, The dmount | .

shipped through Singapore t0 to'the United States for the year 1891
was 113,730 piculs (1 p,cnl-:sﬁéib) or about one-ninth of the total

export, With improved m‘mgement the production of gambier i is |.

‘| GARD,
CAIP
" IATA

certain to develop largély before long " (U. S. Consular Rep.
No. 149, February 1893, 201~ -40%) :

Gambier from the Straits Settlements intended for India is nearly

al] received in Bengal. The followins ﬁgures give the ;mport,,fbr ne

pa.st five years i—
1805-96. 18g6gy, 1T 180809, .  38gp-aN’ ‘
21,191 19.046° < SH3S 19.991. 83,907 ths.
45431 436030 . SS9 . 304115 3.6«132 Rs.
. L 167-76
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| Bassiaatifolia, Roxs, (1), £eon. Prod, B, 229).

» ° ¢ " 'SAPOTACEE. *
Ad“.;;esam 'L"””:i(bitl. Eeon, Prod., A. 378). R
8 bark of m‘ Npota plum tree was investigated in 1382 by
srnou, who sepazaied 118 per cent. of sapotannic acid. *

ta;n Theba.tk' and‘ le!vg.;of the Mahwa tree are sometimes used as a
. T . ®

The leaves, hoye;; i
g - according to, Professor Hummel, contain
only traces of 8 tanning l:rincip!e. e W _ :
. )
Bassia longifolia, Ziss, (Dics. Econ. P{ol., B, 272). e
A sample of this bark from Madras yielded 37°3 per cent. of
extract, and 17 per cent, of tannin, greenish with iron salts. ,

thugop. Elengi: Linn, ()),'d. Econ. Prod,, 1." 577). °
The bdrk is astringeny and is \'ued’ for Jtanning. Professor
Hummg! found 4 Per oent, ip » specimen submitted to him in 1887
the decoction was deep reddish coloured and slighy surbid. A
sample more recently examined from Madras &ntained 67 per cent.

®
Mim.usop S hexandra, Ryy;, (Dict. Econ’. Prod.,sM 583).
A sample of this bark gep; a5 a tanning bark from Tanjore afforded

:1,2'7 per ceft. of exfract and jo-3 per cent. of tannin, greenish with
Ton salh. .. .

. | Mimusop littoralis, Rurs (pict, Econ. Prod., M. bog).

The bark actordine- ield d dye in th
An " Cording“to Major Ford yields a red dye in the

. "EBENACEE. -
Diospyros Embryopteris, 7y,.* (Dict. Econ. Prod. D. 585).
, The m‘m“‘;‘gi““s and astringent pulp of the fruit of the Gab tree
s u}ed to paint the interior of thats to render them waterproof. It
:1:: :::hd oF varnish, the tannin solution drying up to an unsoluble
A n’mefm_”“ _An infusion is said to preserve fishing nets.
acid, and of th b":‘: from Calcftta afforded 15 per cent. of tannic
¢ decoction was t;le k ‘f?m Madras 134 per cent. The colour of the
conseque t:tly diff "’:d"h- " The dried fruit is somewhat tough and
been recommend :“_ if not impossible to grind, An extract has
is Lable to oxidiu: t;:'" the heat employed in preparing the extract
- fannin and render it insoluble in water.

L. 167-76.
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»

Diospyros burmanica, Kurs (Dict. Econ. Prod, D. 558).
The bark of this tree is used for tanning purposes in Burma:
The tannin is abundant and gives a bine-black colour with irbn salts. ’
_ A sample of the extract prepared at Theyetmyo, Pegu, was of a
softish consistence and had the following com position —Water, 21°5;

tannin, 32'1 ; soluble non-tannins, 29°2; insoluble, 10°95; ash, 625 | .
per cent. Tannin in the dry extract, 40°9 per cent. » = |

D. melanoxylon, Roxs” (Dict. Becon. Prod., D. 6:8).
The bark of the Coromandel Ebony tree is also used as a tan.

. STYRACEZE.
Symplocos racemosa, Roxb, (Dict. Econ. Prod,, S. %063).
The 4shes cf the bark of this and other species of Symplocos are
used by dyers as a mordant because of their alkaline properties.- Zodk
bark itself has been sested and found t@ Contain no tanning matter.

a

<

OLEACEZ.
Ligustrum Roxburghii, C.5. Clarh,_ (Dict, Ecor, Prod., L. 350).
The bark is astringent, and is used in South India to regulate “the
fermentation of toddy. ' .

APOCYNACEZE,

Apocynum venetum, Linn. (Dict. Econ. Prod, 4, 1239). «
The bark of the rootstock is employed for tanning or rather pre-
_peing skins to hold water. The 8kins become red coloured and

waterproof after treatment. The bark is known as Gas gosh = cow’s
ear (Aitchison.)
Carissa Carandas, Zinn, (Dict. Econ. P ’OJ.: C. s597).
The fruit called karincha, is used 48 ar auxiliary in dyeing and
tanning. .

L4

ASCLEPIADACE &,

Periploca aphylla, Decne. (Dict. Econ. Prod,, P, 419).
A sample of this bark has been found to contain 8 per cent. of

DIOSPYROS -

BURMANICA.

SYMPLOCOS
RACEMOSA.

L}

LIGUSTRUM
ROXBURGHII*

APQCYNUM
VENETUM.
CARISSA

CARANDAS."

PERIPLOCA
APHYLLA,

tannin, but a larger amount than this of non-tannin is present which
renders it useless for the manufacture of extract (Zeather.)
L- 167'76
(s}
( #23 )



RUMEX
SYMENO-
.§ SEPALUS,

;s Lsnn, (Dict. Econ. Prod., A. 1656y, °
e bark is astringent and usedlin tanneries, It
8°the tannin, a colouring material and a large

i

S ~POLYGONACERE.
Polygonum Bistorta, Zins. , y
|- The Bistort rOOtIus been fong knows asla powerful styptic. A
~ specimen examined by Mr, H, K, Bowman in 1869 yielded 21 per
. cent. of tannic acid* , : ‘
P. Hydropiper, Lins, (Dict, Eeon. Prod, P. 1096). .
; “Trimble and 8ohuohardt (5885) estimated the amount of tannin
in.a sample of the raot at 3-4 per cent. "
-~ : -~ ' «

P. 'viviparum, Linn, tD;‘,;_ Eeon. Prod., P, 1112).% ¢ |,
The root of this plant s very astringent,’

Rumex nepalensis, W, (Dict. Econ. Prod., P. 648).

This Indian dfck is a harmful weed in cultivated estates. The
root contains Wmé‘imeresting colouring principles allied to chryso-
phantc acid which have ‘becn investigated by Dr. Q. Hesse, of Stut-
gart (see Agricultural Ledger, No. 29 of 1896).

. Analyses. of the roots of the plant have been made by Professor
_Trimbls, of Philadelphia, and the Agricultural Chemist tothe Govern-
ment of India. The results were communicated to the Conservator
of Forests for Bungal, and were published in the Annual Report for
1895-!7896.7 Theamugm of tannin in the roots ranged from 55 to

- 6§73 per cent,, and the quality was similar to that found in oak bark.
Thewgmportjnn of astr;igem matter, however, is too low to render the

S

‘ 700t & va]_ulnbh: tanning agent.

Ruttiex hymetiosepalus, 77,
Canaigre "Toot haﬂam used by the Indians of North America for
over iwo centufies. It 1878 it was reported upon by the Agrizultural
Department at Washingtonsand since that time it has been repeatedly

analysed and. noticed in" American Journals. It yields ay different
seasons of the year from 167 to 283 per ceat. of tannin and the

L. 167-76.
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*

average quality has been found to yield 23 per cent. The plant nas| JUNEX
been cultivated in the Horticultural Gardens in the North-Western | - SEPALUS,
Provinces during the past three or"fou'r years.

A specimen of the root was analysed in the Indian Museurg in alue ‘0‘%
1900 4nd was found to contain g'75 per cent. of water, 5'4 per. cent. root.
of ash, and yielded 125 per cent. of tannic acid, The root also con-
tained starch and a large quantity of mucilagiious matter soluble in
dilute alkali. The tannin agrees in cOmposition with that from
mangrove and rhatany.

Canaigre tanned leather is soft, bright and orange coloured, and
is recommetided for uppers of boots, saddlery and fancy leather.
There is a good demand for the root in Amefica, which. in the opinion
of some experts, may soun replace gambier.

Ché‘mic_ally"the acclimatised 100t is inferior to the original
canaigre, but it would be interesting t0 know from a tanner’s point
of view whether it ‘is superior in any Way to ordinary’ tanming
materials, such as the bark of Acacia arabica and country
myrébalans,

. Thee are so many good tanning substances in India that it
would appear superfluous to cultivate foreign products, however well '
they may have been recommended. |

MYRISTICACEZE, :

~

Myristica spp. * (Dict. Econ. Prod, M. 902.) | MYRISTICA

. . . SPp.
The wild nutmeg trees of India are more or less tanniferous, and |

yield a kino-like exudation when the bark is sliced or punctured.
This juice has been noticed in M. longifolia, Wall, by Kurz inl
Burma, and in M. laurifolia, Hook. /. and Thorns. by Mr. T. l_-'.‘
Bourdillon in Travancore. : ,

The bark of M. Kingii, Hook- /.. (Rampowa) yields a red juice ]
in great abundance at the end of the rains, and the natural juice of
M. gibbosa, Hook. f. and Thorns. is employed as'a’kind of varnish
in Assam. The fresh juice is painted LVer timber and renders it imper-
vicus to moisture. (See Agricultural Ledggr, No. 5 of 1900.)

* . LAURACEZ.

i omum . CINNAMO-
Cinnam spp NNA]

Thebarks of the wild Cinnamon trees are astringent and mucila- Spp.
ginous,znd although unsuitable for tanning purposes, they have been

L. 167-76.
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LITSEA
spp.

LORANTHUS
LONGI-
FLORUS.

OSYRIS
ARBORTA.

ol
of Africa.

. ulilised for zegulating the fermentation of toddy like other barks of a
. decidedly astringent nature.

The leaves have been used in cglico printing in conjunction with
myrobalans. .
Litse’d Wightiana, Wais, (Dict. Econ. Prod., L. u4a)..

. .The batk of this Nilgiri species has afforded '8 per cent. of tannin
giving a;greenish reaction with fewric salis.o

L. zeylanica, C. and T Nees, (Dict. Beon. Prod., k. 494).
The bark of this tree has been founod to contain 7°3 per cent. of

tannin, similar to the above, and associated withe mucilaginous
matter. .

«

«

) LORANTHACEE. .

The gparasitic plants belonging to titis nafural order are more or
less tanniferous. Thg peculiar constituents of the host plants are not
absorbed by the parasite, 45 was formerly supposed. M, A, Chatin
of the Paris Acafiemy of Sciences, in 1891, showed thoat the tarmin of
the mistletoe was not identical with that of the oak on which it groys,
and that the Loranthus of the nux-vomica tree contains no strych-
nine or brucine.

Loranthus lopgiﬂorus, Desr, (Dicts Econ. Prod., L. 173).

'ﬂ‘le bark of this parasite from the Oudh Forest afforded Wardle

10 per cent. of tannin producing a bluish-black colour with iron salts.

@

SANTALACEZE,
Osyris arborea, Wall. (Dict. Egon. Pred., O. 526).
- This shrub is common on the Himalaya and the Nilgiri Hills. It
was at one time said to be the source of the Maun or Bischar Tea
mentioned ir(x Moorerofy's Travels in Tibet. The leaves have not an
unpleasant odour when dry, but they are said to be very nauseous if
taken in a fresh state. Some of these leaves gathered on the Nilgiris
were. examined in 18gs, and the chief constituent was found to be
tannic acid which amounted to over 2o per cent. The leaves would,
therefore, be worthy of further investigation as a substivute for
Sumach. '

Villon has separated osyris-tannic acid from the leaves of Osyris

compressa, 4. DC, (Colpoon compressum, Berg.) a tanning

L. 167-76.
( 236 )
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material of South Africa, and a further examination was made by
Mr. A. G. Perkin in 18g7. The leaves contain 23 per cent. of a
catechol tahnin giving a green bjack with ferric salts. These are as
streng as the average Sicilian Sumach (Rbus Coriaria) and although
its tafinin is"differently constituted, it produces a very similar l-ather.
The tannin closely resembles quinotannic and quinovatannic acid
which are decomposed Ry acid into 8 Sugar and an anhydride, and
yield protocatechuic acid on fusion with an alkali. The colouring
matter is quercetin, .

Santalum alpum, Linn, ¢Dict. Econ. Prod,, S, 790).
The bark of the sandal ¥ood tree contains a small quantity of

tannin, but the fragrant wood yields none

.
L]

. EURHORBIACEl}E.

Aleurites moluccana, Wi/id. € Dict. Econ. Prod., A. 739).
The bark gf this tree is used in Japan, and contains 23 per cent.
of tannin, but on account of the red colouring matter associated with
it, neither the bark nor extract would find a ready market in Europe,

«
(Journ. Soc. Chem: Ind., Mch. 30, 19910, P. 265.)

Aporosa villosa, Baill. (Dict. Econ P f"("-, 4. 1249).
A sample of the bark of this treé examined at'‘Dehra Dun afforded
8 per cent. of extract, of which 4 pef cent. consisted of tannin. The
colouring matter was low, <

Baccaurea sapida, Muell-Arg. (Dict. Econ. Prod., B. 6).
o The leaves are used as dye in Bengal and Assam, but yield no

tannin, (Hummel.)
Bridelia montana, Willd. (Dict. Econ. Prod, B. 864).

Dr. Dymock has suggested the usé of the leaves for tanning
purposes. A sample of the bark tested at Dehra Dun yielded only
57 per cent. of tannin. The colowf of the infusion was high.-

Bridelia retusa, Spreng, (Dict. Econ- Prod., B. §69).

The bark is considered very astringent in Coorg and Travancore
where it is used for tanning purposes:

A sample ef the bark collected On the Gudalur ghaut, Nilgiris,
yielded a blood-red juice when cut with & knife, and was found to
contain, in a dry state, nearly 40 per cent. of tannin giving a blue-
black colour with iron salts.

. o L. 167-76.
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WRses Flueggia Leucopyrus, Willd. (Dict. Econ, Prod, F. 651-6).
P . Bark'aﬁords 1G per’ cent. of tannin giving a voilet black colour
with ferric salts. It i3 used as a Bsh poison in Madras,

! ..
Flueggia microcarpa, Blume, (Dict. Econ. Prod., F. 651-6).
: samqu of the air-dried bark from Madras contained 8¢9 per
cent, of tannin,
CLEISTAN- - Cleistanthus collinus, Bensh. (Dict. Econ. Prod., L. 220).
COLLINUS. ' The bark of this (ree called Kodarsi in Hyderabad, Deccan, has
aeen.stated to be poisonous to fish, and to be avoided by white ants.
.I‘ he mfxer bark placed on the sores of sheep and goass is efficacious
in healxng them and desuoying maggots (Biscoe).
The a:r-(?rned bark coilected in the D-ccan contained 33°3 per
cent. of tannin, a quantity above that found in ordifiary tanning barks.
Tlfere' w45 no alkaloiq or glucoside «prerent {Indian Farester, Vol.
XX1V (18¢8), p. 161), °
MACARANGA Macaranga Roxburghii, “Wight (Dict. Econ. Prod, M. 20).
The bark and leaves of this tree are very- astringent. © .
The bark hes been shown to yield 18°4 per cent. of tannin, and, the
leaves 9'5 per cent, -
'I:his and _ot%xer species of Mécaranga vield a ruby-coloured
styptic gum or kiro which possesses peculiar properties (see Agri-
cultural Ledger, N,. 7 of 1900).
"%'ﬁ’fﬁi%“s Mallotus philippinensis, Muell.-Arg. (Dict. Econ. Prod., M. 76).
. The bark has b i i
PINENSIS een reported t0 be used in the North-West Pro-
vinces for tanning leather,
Professor Hummej found 6's per cent. of tannin in the dry,
powdered bark, indicating an inferior material.
PHYLLAN- Phyllanthus Emblica, Linn. (Dict. Econ. Prod., P. 634),

g v et e e

EMBLICA. Thefruit of this siall tree s well known as the Emblic Myrobalan,

and.has acid and astringent properties which are utilised for dyeing

. and, tanning, either alone or in conjunction with other substances.

Froit. The dried pulpy portion of the immature fruit affords as much as 35
per cent,

of tannic acid, but in a ripe state only traces of this principle

are found. There is abundance of soluble non-tannins pregent, but

there is much less colouring matter than in the bark.

Leaves. _ The leaves of thi€' plang are regarded as one of the best tans by
{he Bengal Chamars. Professor Hummel reports an estimation of 18
per cent, of tannic acid in the leaves. The decoction was pale yellow

L. 167-76. ' ‘
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coloured and slightly turbid. They appear to contain some essential
“cilor fat.  The leaves carefully dried and possibly ground might find
a ready sale. ~
«The bark is used for tanning in Travancore. An extract prepared
at Dehra Dun from bark supplied from the Central Provinces, yielded
282 per cent. of tannin. The extract was highly coloured. A
sample of the bark itself,gave 12°66 pPer cent. of tannin with a high
proportion of non-tannii)g soluble matters, and much colouring
material was observed shen an infusion was examined in a tinto-

meter, o

Phyllanthus‘histichus, Muell.-Arg. (Dict. Econ. Prod., P. 627).

' The bark affords about 18 per cent. of tannic acid- and is used
for tanpidg in South India.

Phyllanthu§ nepalersis, Muell.-Arg. (fol- Econ. Prod,, P, 656a).

The bark of this Himalayau tree is used for tanning.
’
L]

. * % - . URTICACEE,
Figus (et Econ. Prod., F. 129-240)-
The barks of mbst of the Indian fig trees are astringent and are
sometimes used for tanning leather.
The following results were arrived at during 'my examination of

the barks of the undermentioned species :— i
) -Tannin. Esxtract, Asht .

Ficus bengalensis, Lina. . . 10"9 17'.3 82

,, gibbosa, Blume. . . + 43 104 150

. ,, hispida, Linn. . . . 2.1 117 !3.6

. glomerata, Roxb. . . R 205 122

,, religiosa, Linn. . .+ 38 23 117

The leaves of the Smyrna fig (F- Carica, Zinn.) contain only
1'6 per cent. of tanning matter al‘ld are a deleterious adulterant of
sumach (Perkin).

JUGLANDACEZ.
Engelhardtia spicata, Blume. (Di¢t. Econ. Prod., E. 211).

Dr. Roxburgh states that the thick brown bark of this tree posses-
ses much tannin and’is reckoned by the natives as the best material
they are acquainted with for \anning purposes.

Samples of extract prepared from the bark by Mr, W. F. Lloyd in
the Tista Division, Bengal, in 1898, were extremely rich in tannin.

.« L. 167-76.
( 229 )

PHYLLAN-
THUS

EMBLICA.

Bark.

PHY}I{..LAN
DISTtCHUS.

PHYLLAN-.
NEPALENSIS,

2

{FICUS spp.

ENGEL-
HARDTIA
SPICATA.




54 " The A gn'fultural

' lodian Tanning Materials.

« " Atepreséntative specimen of the bark I found had the following com-

_ - position:—Water, 13°9; tannin, 20; extract, 232 ; ash, 7°3 per cent,
JUGLANS Juglans regia, Linn. (Dict. EconeProd., J. 65). .

"I'he bark and fruit pericarp of the Walnut are rich in tanpic’acid.

‘ . . MYRICACEZA.
l‘\{AR‘I;(!{A - Myrica P'lagi, Thun. (Dict. EconsProd., M.h87o). ‘

The bark of this tree (Kaiphal, P'Iind.) is used as atan inthe
North.West Provinces for fancy leather work, and -is employed in
native medicine as an astringer'n, carming.ive and tonic,

A sample of the bark from Bombay was found by the writer to
yield 137 per cent. of tannin, 11 per cent. of moisture and 7 per cent.’
of ash.  Dr. Laather cxamined at Dehra Dun a epecinien yielding
13¢3 per, cent. of tannin with a rathef high prqportion of ‘soluble non-
tannins.  Dr. Dymogk ptepared an extract from the bark which was
hard and brittle, alnfost expctly like kino. .

Professor H. R. Procter, Yorkshire College, %tzeds, .gives the
following average of four analyses of th¢ bark obtained from the
neighbourhood of Simla :—— : . ) ‘

Tannin matters

. . . . . . 273
Soluble non-tanning spbstances. . 7'9

_ Fibre and insoluble matters . . . 52°3

. Moistvre . . R . . . 12°§

" _ 100°0

(see hagricultural Ledger,-No. 6 of 1697.) —

CASUARINACEZE,
LASBARINA Casuarina equisetifolia, Forst- (Dict Econ. Prod., C. 829).
OL1A, The bark is used by fishermen in Madras for dyeing their nets.

Two samples of bark from Madras afforded 111 and 18'3 per
cent. of tannin gi\a'n:g a ‘blue-black precipitate with ferric salts,
Prgfessor Hummel found 75 per cent,, in addition to a red colour-
ing matter attracted by morglants. The decoction was of a deep red-
dish colour.
S * CUPULIFERZE.
awnus | Alnus glutinosa, Linn, (Dict. Econ. Prod., A. 792).
£0P. Alnus nepalensis, D. Don (Uict. Econ. Prod., 4. 798).
The bark is used for dyeing and tanning either alone or combined
with other substances to deepen the colour.
L. 167-76.
( 330 )

S

Ledger, 1903, No. 1. 55

(D. Hoopers

" Indian Taaning Materials.

Alnus nitida, Endi. (Dict. Econ. Prod., A. 802). -( ALus
This bark is used for dyeing and tanning. A specimen examined
at the Imperial Institute by Mr. R. L. Jenks, gave .7°6 per cent. of ‘
extract with 3'07 per cent. of tannin. ‘
Betula utilis, D. Don. (Dict. Econ. Prod., B. 50r). ‘ BETULA

A sample of the bark yielded only 4°4 per cent, of tannin,
Castanopsis argyrophrila, King, (Dict. Econ. Prod,, C. 814(a)). CASTANOPSI3

- An extract prepared from the bark Of & tree named Zhit/a was PRYLLA.
received from Tavoy in Burma where it Was said to be used by fisher-
men for dyeing nets. Th= vernacular name /ki#/a has been referred
to Sandoricum indicum, Lut on calling for a botanical specimen
of the Tavoy plant the above-named species of Castanopsis was
forwardec. )

The bark of Castanea vesca of Europe contains 14 to z0: per *
cent. of tapnin. It is not surprising thetefore to find allied trees in
Tndia yielding astringent barks of econemiic vaue,

Fagus srivatiza, Linn.

The bark is used in'Persia for tanning.

Qucrcus 3pp, i |

Professor H. Trimble in 1894 examined four samples of oak | QUERCUS

SPD

bark from India with the following results :— P
Moisture. Tannin, Tannin on dry, |

Quercus glanca, Thunb. 683 3y 1220 {

N dilatata, Lindl. - 688 7'40 794 -

» incana, Roxb. 53t 22'12 23'3¢ I

» semecarpifolig, Sm. 704 7°99 860 !

l

FAGUS
! SYLVATICA.

The tannin in the four barks appeared to be identical with
that of British and American Oaks. ,
The bark of Q. lamellosa, Sm. i used in Sikkim for tanning.
A sample from the Tista Division, Bengal, yielded moisture 113 ; ash,
2°S; extract, 23 ; tannin, 11°z ; tannin in dry baik, 12°62 per cent.
An extract of the bark made in the Tista Division afforded half
its weight of tannin calculated on the dry substance. . |
Quercus pachyphylla, XKurz (Diet. Econ. Prod,, Q. 64).
The bark and acoms have been used as taaning substances. '
Quercus Ilex, Lian. (Dict. Econ. Prods Q. 30).
The bark is used in France for tanning. .
Salix tetrasperma, Roxd. (Dict. Econ. Prod., S, 580). SALX
The bark of this species is feebly astringent. A sample examined | SPERMA.

L. 167-76.
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at Dehra Dun afforded only 1°7 per cent. of tannin, a.ssocxated wuh
inert soluble colouring matter.

Willow bark is used for tanning in Russia, and probably other
Indian species might be found to be more suitable than the above,

CONIFERZE.

Pinus longifolia, Roxs, (Dict. Econ. Prod., P. 763).

The bark of the Chir pine has been used for tanning, The per-
centage of tannin in the bark has been recorded as 13°1 by Wardle
in 1887, in a specimen from Ihzara » Leather foand 11°34, and
Hooper 14°6 per cent.

Pine bark extract is employed in Europe as a complement to
imperfect tanning materigls such as chestnut wood and quebracho.

<545, |Pints Khasya, Royle (Dics, Eeon. Prod. P. :57).

PINUS
LONGIFOLIA.,

i

‘ ‘The bark is used as the above.

pIAXUS ,‘I‘axus baccata, Linn, (Dict. Econ, Prod., T. 95).

: The Yew bark is astringent and is said to be uséd in the Bhutea
| Parganas as a red dye. It is also said to be a substitute for tea leaves
- in making a beverage in Ladakh, and is imported into Leh from
Kashmir and Kullu for this purpose.

Dr. Leather fcund 88 per cent. of tannin and 10'8 per cent. of
soluble non-tannins in a piece of bark from the Himalayas. The

large proportion of soluble inert matter would noi render the bark
suitable for a tanning extract.

PALMZE,
Areca Catechu; Zinn. (Dict. Econ. Prod., 4. 1300).

The Natives of India habitually chew the nut of the betel palm with
slaked limé and spices as a stimulant. The nut according 1o Hanbury
and Flackider contaias about 15 per cent. of tannin, and from the
recent researches of Jahns contains one or more 4dlkaloids of a
stimulating nature, The ad-jtion of lime to the betel-nut during
the process of mastication forms a soluble compound with the tannin
of a deep red colour, and liberates the alkaloids from their natural
combnation.  An astringent extract is sometimes preparea from the
nut and is sold either in g solid or liquid condition. A chemical
knowledge of the trade forms of betel-nut known in India isa
desideratum.

L. 167-76.
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Tur INDIAN ACACIAS,

By Grorae WATT, M.B,, C.M., F.LS. C.LE.

A revitw of available information written mainltz/ with the object of bringing
out the chieft comrercial facts regarding The Indian” Acacias.

[] Y ~

« «

The genus Acacia {s a genus of spinose or prickly climbing shrubs | INTRODUC-
or trees which belongs to the Natural Order Lrctyunosz, and con-|  TORY:
Stitutes the most , characteristic group of plants fn the Sub-order
Mimosex. There are in all 430 species, of which two-thirds .are
peculiar-to Australia. India possesses only some 20 angd these are Al:adé&ns
distributed throughout the plains, tw0 ascendirg to altitudes close )
on 5,c00 feet. The reader should consult Major D. Prain‘s paper
on Some Additional Leguminose (Journ. Asiatic Soc. Beng., Vol.
LXVI, 1897, tages 506-511), for the most recent botanicdl opinion
regarding the species of this genus. -

< It may, strictly speaking. be said that every Indian species is of Commercial
economic value. Three are of Commercial Importance, #7z., Acacia pecies.
arabica, A. Catechu, and A. Senegal, while the remainder may .be
regarded as of very much less valué, in other words as of local
interest mainly. The bushy and arborescent forms, as a rule, afford
astringent barks, leaves or pods and are appreciated ag MEDICINES, as Gener}c
TANS OF a8 DYE AuvxiLiaries. Many of them afford useful gums that Properties.
are more or less soluble and edible. . Interesting particulars fegard- Gum,
ing the fungi that appear to be instru.memal in the formation of these
gums will be found in a paper written by Mr. J. B. Prebble, and.
published in the Pharmacographi@ Indica (Vol. 1., pages 544-55) ;
see also Mass@e’s Plant Diseases, p38¢ 122, The Barks of some|  Fibre.
species yield coarse cordage FIBRES. The majority of the trees are -

A, 100,
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« of the greatest value to the inhabitants of the tracts where they are at

a}] prevalent both as seurces of TIMBER and ryEL. With regard to
the timber Mr, Gamble observes that the Indian species have sharp
prominent medullary rays, which are short in A. Catechu, ferruginea
and modesta, but long in the others. As a rule they'are not well
marked in radial section, but A. leucophl@a and arabica are
excaptional in this respect—the former being beautifully marked. Al
the species of Acacia are recognised as of the utmost importance in
AGRICULTURE, as, foreexample, in the reclamation of waste lands,
mdeeﬁ, as a rule, they are the cMief trees®and shrubs met with in
certain arid regions. And lastly either as living hedges or as dead
thorny fences their spinose property is'mueh appretiated for the pro-
tection of cultivated lands, afd the leayes beaten from the twigs
afford 2 much valued ropper 10 the cattle of the refions in which
they are plentjful.

A few foreign species have become completely acclimatised in
India, such as 4. dealbatq —the AUSTRALIAN SILVER WATTLE—and
A. melanpxylon—the AysrpaLiAN BLAGK-W00D. These are fairly

general in the warm temferate tracts ot Indiapmore especially in the

Nilgisi Hills where tkey We¢ introduced in 1840. .

It may perhaps suffice to deal*very briefly with’ the so-called
unimportant species under thé present generic®position and to* touch
mainly on their $pecial featyres of interest; leaving the above observa-
tions to be more or less applicable to all’of them.

ACA€IA CONCINNA, DC.; (Dict. Econ. Prod. I, 44)—A
common prigkly Scandept bush met with in the tropical jungles
throughout India. Since the pods are extensively used as a detergent,
they ate often confused wiih the S0AP NUT (Sapindus Mukorossi),
and indeed they bear, as a ryle, the same vernacular names, vts., ri/a or
ritha. dn Bengal the present plant is distinguished as the dun (wild)
ritha and amongst others the following names are given to it its the
provinces : —aile, rassaul, sihagshika, stkekai, or chikakai, or chkikaya,
gogu, sige (the unripe pod being kayi), kem-bwon or kin-bun,
suboknwe. JIn Sanskrit it g spoken of as Saplala or charma-kasa
(skin-injurer) in allusion 1o #s numerous thorns,

The Bark of this%hugh i 1o some extent used as a Tan for fish-
ing lines and is imporied for this purpose into Bombay from Kanara.
The chief interest in the plant proceeds, however, from the well-
known DETERGENT Property of the PODS. These have been extolled
by every writer from the date when Ainslie and Roxburgh first made
them known to the Western world. They are largely employed in
washing silk and woollen goods, and it is believed some of the best
tinctorial results are to be gitained only with yarn washed by these

A, 200,
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brilliancy, on being rubbed up with a little chalk, hardly'to be secured
otherwise,

The TRADE in these detergent pods must be very considerable in
Indja as a whole. Tollective returns are, however, not available, but
we read of from 10 to 135 tons being imported into Bombay anaually
and mainly from South Kanara. The Madras Mail ( ¥ anuary 1895)
speaks of the local supply coming from Paighat and Vaniembaby,
and urges an effort beimg made to place these pods on the European
markets. *

L]
.

A. FARNESIANA, #ilid.; (Dict. Econ. Prod. 1, ¢48).—A
small tree indigenous to India and cosmopolitan in the tropics.
It is best known in Europe as CA88/E FLOWER and curibusly enough is
in India awsually denotéd by comparative or descriptive names such
as oflayati. (English) badul or kikar, pissi-babul, gu-kikar, gaud-
babul, gaya-Babul, gandhi-babul, gabur, 1{al-baval, baver, kne-bawal,

of 1902, The Indian Acacias 59
O — * ACACIA
The Casste Perfume. (G Watt) Rargesiana.
pods, previous to being dyed. They may be used with muchq TRADE.
advantage in washing tarnished silver platey the objects attaining a Washin

Silver Plate,
N

Trade.

A.
FARNESIANA.
Hablitat,

oda-sale, murki-tummh, naga-rumma, piklinni, kasturi-tumma, kampu-
tfumma, jali, nanlongyaing, }mnlogyaf"& etc. Dutt mentions drimeda
and vitthadied as the Sanskrif names of this tree and Elliott calls it
the arimedamu. : .

« It isdargely cultivated in France on account of the rich PERFUME
obtained from the” rLowers. In fact although it yields a cum and
other products similar to most species, the chief interest in this tree
centres in its CASSIE FLOWERS. 8if F. A, Abel, Bart,, R.C.B, ina
letter to the Government of India, dated the 16th July-1894, gves the
following interesting particulars :— *

«in a note on drugs Mr. Umney mentions incidentally and in very
high terms Cassie powaoe, made in India. This was prepared by Mr.
of ,Naini Tal (recently deceased), who is believed to hav? been an
engineer by profession, but who used to send to London supplies of Cassie
POMADE. § ’
« Mr. Umney makes the following remarks respecting this pomade :—
«<The planter who grew this root® sent a‘Jso‘ large‘cmsignments of
® Podophyllum Emodi. Cassic POMADE, tie quality of which was excellent,
shipments made, but Mr. Umney learns that the planter referred to is
now dead, and that his widow, who is,at the present time in L&ndon,
has given up the cultivation. It is a pity that the supply should cease,
because from observations in the Laboratory of Wright, Layman and
Umney, the produce from Cagsie FLowERS grown in India was superior
to that grown at Grasse, France; indeed Mr. Umney has been“told that
pomade was shipped from India to France, and subsequently shipped
from Grasse to L.ondon, but of this he has no proof. His own opinion,

A. 217.
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however, of the value of Cassie pomane is Quite confirmed by the eminent
firm of 8chimme! & Co., Leeipzig.'

“ A.ln.ough there is 3 very full account of the Cassie rlower (Acacia
Farnesiana) in the Dictionary of Economic Products, Vol. I., page 48,
et seq., where Pigagy's opinion is quoted as to its value‘in perfumery,
1 have neverthelegs thought it wefi to forward to the Government of

India a copy of the opinion of Mr.Umney as to the excellence of the
Indfan product.” ’ ‘

Although a good geal of attention has been given to this substance
b.y myseif and others, little progress has as yet been made toward estab-
hsh{ng a t.rade in CAS8/E poMADE. Itis probable that in the plains of
India a difficulty might be found to ‘exist in preventing the lard or
swee.t oil, employed in the manufacture of the pomade, from becoming
rancid. But in the lower hills or tc‘mic where this teee abounds or
mlght. ea§ily‘ be cultivated, a useful auxiliary crop to tea, coffee or
even indigo might be found in CASSIE ROMADE. For methods of
cultivation and. other details, Conf. with Dictionary of Eeonomic
Pwduth, and Odorographia by d. (:, Sa‘wer, pages 114-16.

L ] ©

ACACIA JACQUEMQNTII, Benth.; (Dict. Econ. Prod. [,
51)—Is a small thorny handsonte shrub with swms and thorns
‘po.lished and flowers sweetl;i scented ; met With in the North-West
H_mﬁlaya Up 40 3.0co feet in aliitude. In the Punjab. plaing in
Sind, in Rajputana ang in North Guzerat it is often very abundant
especially within water courses. It is known in Afghanistan as the
kanza, Wut in the Punjab appears to bear, as a rule, the same verna-
culfzr( names,as A, arabicq, although a sample recently came to the
Officg of Reforter on Economic Products from Amritsar under the
vernagular names of dpqpp; and chofa-kikar. In Rajputana it is
called daonli ; in Guzeras jt is the rafo-dazal,; in Baluchistan kar-
barbar®; and in Sing *hunbut. Captain M, A, t'righe, 1.8.C., Political
Agent, Southern Baluchistan, speaks of the gum of this tree as dne of
the spurious gum arabics whigh are known in that country as &Aori-
khor. (Report, dated 14th March 1898.)

In addition to the generic properties already mentioned as pos-
sessed by most species, the %o0T-BARK is stated to be employed in
DISTILLATION of spiri't. For some years past a considerable trade
from Baluchistan and Sind has been done in the Gy of this species,
exported from Karachi. 8pokes (speaking of Sind many years ago)
says that it is inferior to gum arabic but it is used in MEDICINE, calico-
-printing, and in papet-making. Captain Tighe (to whom reference
has alceady been made) has much to say as to the difference®between
this and the true gum argbic (the Ahor-ka-khor)” which see under

A. Senegal, and also under CoMMERCIAL GUM ARABIC. Butit may be
A, 238.
( 236 )
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the series of Indian gums examined by th&m for the, confectioner’s
. . : . . o
requirements. “ It is strongly mucilaginous and forms a thin jelly on

standing with 10 parts of water. The solution is brownish but fairly |

free from sediment and the flayour is sweet.” It has been ascer.
tained that about 35 cwt. of this are annually procurgble in Amritsar.
. . e

ACACIA LEUCOPHL(EA, Willd.; (Dict. Econ. Prod. I., 52).—
A large deciduous fast-growing tree found in the plains of the Punjab
and Rajputana, the fordsts of Central and South India apd Burma.
It prefers a low-lying situation and in the Punjab its presence is
regarded as significant of+ rich soil. Its branches are often disfigured
by large excrescences. M is best Rnown as the safed kikar or white
bdabul, but in every province it has numerous vernacular names, of
which the following selection may be made :—Reru, sraunj, or ronj,
raundra,. reunjah or rohja, rinjra OF 113, m'mbar.or nunbar, karir,
jand, goira, arinj, fopal, tumbe; tumma, hewar, hivar, Izarib.aval,
velvelam, tella-tuma, Sili-jeli, tanaung, €iC. etc. .

In addition to tie general properties possessed by most of the
species of Acacia, Mr. J. G. Prebble sa¥s that’it yields a cua‘readily
soluble~in wafer and forming 4 good.thick pale-coloured mucilage,
possessed of the somewhat peculiar property that it is gelatinised
hw borax but is unaffected by ether, neutral or basit acetate of lead
or perchloride of ifon. It secems probable that owing to its clpse
chemical affinity this gum is often largely used to adulterate the better
qualities of GUM GHAT/ of commerce. The Bagx affords a strong
FIBRE said to be much valued for fishing nets.  Ground to a pewder it
is sometimes eaten mixed with 44jra, €specially in times of $carcity,
It has also attained a considerable reputation as an astringent®used in
alcoholic pisTILLATION. On this account it is often called Sharab-ki-
kikar (spirit-Acacia). The tannin precipitates the albuminous sub-
stances present in the saccharine juices: facilitates fermentation and is
said to give a pleasant astringent flavour to the beverage. In the
Southern Mahratta country the trees aré farmed out by Government in
consequence of the value of the bark. A distiller in South India
recently informed me that he would use this bark more extensively
than at present, were it possible to obtain a guarantee ot quality. He
held that while most Acacia barks might be employed in fermenmation,
that of the present species was so mich superior to all others as to
justify its being called “* Twe DISTILLER'S Acacia.”

AdACIA MODESTA, Wall.; (Dict. Econ. Prod. I, .53).-—15
a moderate sized tree found in the Saliman and Salt Ranges, the
A. 249.
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added in conclusion that Messrs, Rowntree & Co., Ld,, of York, have 5 Guu.f
pronounced the Amritsar samples (mentioned above) as the best of| S'Carss. "
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Sub-Himalaya—between the Indus and Sutlej—and is one of the
characteristic trees of the Northern Punjab plains. It grows readily in
poor randy or rocky sofls. But curiously enough it is also found occa-
sionally in very damp situations. Is a slow grower and in conse-
quence not often planted, except as a fence for which if is peculiarly
suited. It is perhaps best known by its Punjabi names of phula,
phulas, phulahi and bhamburi, but it also bears the vernucular
natfies of kantosariyo ang palosa. ) ¢

It yields sparingly a very useful Gun which occurs in small round
tears orangular fragthents with a few vermiform pieces marked with
waved.u'ansverse lines. Mp, Prebble sayst « It is translucent and of a
yellqwlsh colour; very soluble in water, forming a good pale-coloured
fnucxlage. With basic acetate of lead ahd ferric chloride it forms a
jelly but not with borax ; with neutral acetate of lead, a faint preci-
pitate or §1oudiness and a slight reduction with Fehling’s solution.
The gum is sent to Bombay from Northern India and is classed by
the merchapts as AMRITSAR guM. The Pinjab supply cames mainly
fr?m the Rawalpindi and Jhelum districts. In Northern India it is
largely employed in MEpIcINE. The tree affords also a very beauti-
ful strong and duraple’ TimBER which is l#vgely employed for cart
wh?%ls, sugar-cane t'trushen, agricultural implements, etc. The soft
delicate twigs are employed as /oo/h-brushes especially in tke Punjab.

ACACIA PENNATA, Willd. ; (Dict. Econ. Prod. I, 54).~Is a
elarge climbing shrup of the Sub-Him4laya, East Bengal, South India
and common all oyer Burma. Itisthe b&iswul, arar, shemb, undaru,
gurwa, ugla, awal, arfu, tolrik. thembi and su-yiz, etc. The BARK is

an article of commerce, being exported from the Concan, and used
to TaN fishing nets ip Bombay.

C
A. SENEGAL, Wilg . (Dict. Econ. Prod. 1., 55) —A low tree

with grey bark and ﬂexuose) branches ; met with, so far as India is con-
cerned, in Rajputana and Sind, more particulasly in the Las- Bela
country., .

It yields the Tryge Gum ARragic of European Commerce, and is
kngwn as, khor in Sipg (khor-ka-khor in Las Bela) ; and Aumfa in
Rajputana. ..
“cFor fwrther parttculars consult the chapter below devoted to

COMMERCIAL GUM ARagyc,” p. 74-

. A SI?HA, Buch.-Ham. ; (Dict. Econ. Prod. I., 60)—Is a
medxurr} sized tree with white bark (a circumstance that gives origin to
most of its vernacular names) and is common in Bengal, Behgr, Assam
and_ Onfh I.ndia. from the Carnatic to Mysore. Seems to luxuriate on
moist 8oils in such places as vicinity of tanks, canals or streams. It

A. 261.
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is known as the sai-kaniz kumia, dhaula (white)- khejra, gorado,
sonkairi, gonharea, fellz-sandra (OF chandra), mugalisoppu, banti
mara, mugli, etc. » Dutt says it is the sami'of Sanskrit,and the savn tzf
Bengali and chkfkura of Hindustani. .

It pogsesses most of the generic properties mentioned above, but
through being cogfused with A. undra (which see under A. Catechu)
has by some writers been incorrectly spoken of as a cutch-yielding
spedies, , ¢

[

ACACIA ARABICA, Willd.; (Dict. Beon, Prod. 14 17).

This is the /ND/AN QuM ARABIC TREE which, over the greater part
of India, is known by the npmes Babul or Kikar. Dutt (Hindu Mat.
Med.) gives it the Sartskrit name of Vavula or babsula (a word which
according to Rice is enly Sanskritised), while Sir Walter Elliot
(Flora Andh.) says it is the B.rddrama of Sanskrit, In South India
it is known as kar# (or karuvelam), £081%, jdli, tumma, etc.

Habitat,—It is ohe of the most widely distributed and prevalent
of small trees in India but chiefly on village sites, borders of fields
or waste lands. It prefers acdry to 8 moist climate and. accofdingly
is, as a rule, absenffrom the coast tracts; it disappears gradually from

- Bengal, Behar and Oudh, on the Tevai beifg approached ; *is absent
from-the wetm mojst tracts of Assa®, Manipur and Burma; is most
prevalent from the "North-West Provinces, through the Central

~ Provinices to Berar, Central India, Bombay and Sind; and might be
said to attain it§ greatest development in lower and middle Sind,
where it is probably truly indigenous. It would not appear to be a
native in many parts of India where it is pevertheless prevalent
(such as the Punjab, Oudh, Bengal and Madras). - .

Varieties,—Some short time 8g0 Sir Dietrich Brandis, K.C.1.E.,
(Indian Forester, Vol. XX111., Seplember 1897, page 359% raised the
question of the varieties of this species. He refers to the kaulia badul
pf Berar as a small tree with deeply cracked and exfoliated"bark, broad
marginate pods, and stouter spines than the ordinary form which in
Akola is distinguished as selsa babil- A third variety is the cylindrical
babul known as ram-kansa. The kaulia or kauria is a smaller tree,
grows on poorer soil, and affords a much less .valued timber than the
ordinary or felra babul. Sir Dietrich thep offers the suggestion that
the kaulia badul may be only a hybrid beiween 4. arabica and
eburnea  In 1869 Stewart expressed the opinion that the veriety A.
spina-alba of Griffith, Jameson and Aitchison was no truc variety but
merely along spined condition produced after being heavily pruned.

Shortly after Sir Dietrich Brandis’ paper appeared, two Officers of
the Forest Service took up the subjectand confirmed his observations.
Mr. R. Fagan wrote that he had been familiar with both &aulia and

A, 101,
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BABUL. . glza babul for the past 20 years and that they were distributed from
Lredior ‘erar. through AKhandesh to Satara, In the Deccan the kaulia (or
( . u:v,:'ut)l'_ k;lqrm) t?econ?es the vedi Of vadi, i.e.y the mad dabul, and
The Godl | * and M:W ;—godt or sweet dabul. In 1884 both Mr. S8huttleworth
Babul, former -c oodrow had alluded to these three baduls, aply that the
p Fameax'ne to the conclusion that the padi 4abul was in reality
b;' i siana. The Fylindrical babul or ram-kanta ig refel;reﬂ to
e Puny'atl:ersons' and is believed to be the so-called Kabul éadul of
conetusion s jab or as it is sometimes called the cypress babdul.
lon _ 1t would seem that®the well kngwn variability of Acacia arabica
variely. :‘e 1;18"‘ ©of gum, tan ang timber aﬁordeé, may to a large extent
o thependfem on this q}xesﬁon of the varieties or climatic conditions
1 the Species, hence this subject is well wofthy of more careful con-
sideration, ‘ ¢ ¢
Soil. Sodl.—According to mogt observer it prefers a sandy light loam
or black cott®n soil to heavy clay, but_appears to be somewhat '
indifferent ta the presence of 5 fairly large percentage of ré# or shor
(eﬁlgrescem salts), I}ut it does not succeed either on rocky and hilly
A greound or on low-lying and submergéd tracts. ? On poor soils it may
Cnecessful | be grown as a means_of reclamation, but plantations to be made
’ profitable must be on ‘fairly good soils. The yield and quality of the
gum, of the tanning bark and- of the timber—its thPee chief pro-
ducts—greatly depend on the healthy condition of the plants.
Enemies.~The life of he tree is generally said to be about w0
0r, 30 years ; at all events after then it would se€m to be very much
— zgdxocted to the Tavages of various pesis among which the grubs
ongleor ne or two lengicorn beetles may be specially mentioned.
destructive, | MP. Sthbmg Injurious Insects of Forest Trees, pages 67 and 69)
describes these as Caelogterna spinata and Pachydissus holo-
sericeus.. It§ greatest enemy, however, (especially during the first 3
to 5 years of its existence) may be said to be the goat.
.§'6hv3ﬁ:§ of L_i’et’fod_ of Cultivgtioy, —It is raised from sced, bears trons-
glantmg lndlﬁerel}tly, but according to one writer in South India may
§6Pf°Pagated' by cuttings, gtéwart made the same observation in
1869, iz, thet Inthe Gangetic Doab it is raised from cuttings. Itcan
Season. ‘_De drili sown'or broad-casted, in either case just before the rains or, say,
:;rj&me :‘;cjou}g'..- It geruinates slowly, as the seeds are exceedingly
o .cr A inr ingly it is customary 10 soften them by steeping for a
Cahercd, in V‘Z‘ate'r or in liquid _cow manure. The seed is generally
e s dp:l, aF‘d by the Native cultivator is often coated with
- oo hg Nd kept in that condition till July when it is sown on the
pot where 1.t 15 intended to pe grown. Most writers affirpp  that
Mothods of | germmanon. is best effecteq by making goats or sheep first eat the
Germinatlon.| Ase;d;-l This is, however, g mistake, for these animals will not eat the
] [
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shelled seeds and do not care much for ripe pods; they prefer
green pods with immature seeds. When the seeds are mature they
eject them from the mouth during rumination, and the seeds thus
never actually pass through the alimentary system. Having, however,
been retained, perhaps for some hours, in the first stomach of a
ruminant they will ke found to gesminate freely.

The plants have to be weeded and thinned out till the third year
when the healthiest only should then occupy the ground at distnces
of from 10 to 15 or even 20 feet apart. In the third year they will
flower and bear fruit an.d, according 10 the ‘experts of the tanning
industry in Cawnpore, the bark is in its most perfect condition when
the trees are from 4 to 6 yegrs old. quriously enough many of the
Native opinions recorded'in the papefs o my hands affirm that the
older the tre~s the stronger”the tanning property. This would appear
to be a mistake, the colouring principle develops, but the tanning

* value decreases with age. I, therefore, dabul plantations be raised,
with a view to returns from tanning-bark and fuel, the maximum
age to dproot should be from 6 to 10 years. .

At one time it wa$ supposed that 8 system of pollarding a planta-
tion might be the most remunerative, but plant§ so treated have been
observed to grow so very slowly 'afterwax\ls that it has been contluded
the preferable” course is to wproot ard reglant. In localities where
bark is not very largely “n demand it iS sometimes stripped off the
licing plants, but the wounds heal so very badly that this is by no
means an approved method of procedure. .

Cost of Production and Profit.—Mr. 0zanne (lettey No. 607,
dated July 1884, para. 10) furnishes returns given by a Parsi gentle-
man of Guzerat. Briefly these may be said to show the cost of culti-
vation and rent of an acre of land for 10yearsasRzq. Gross proceeds
for grazing and fuel Rzsi, thus leaving a net profit of R227.
Dr. Leather (The Agricultural Ledger, No. 18 of 1896, page 4)
shorvs the working expenses for an acré of land in Agra under babul
to have come to R146 and the gross receipts Rqqo so that the
net profit in 10 years came t0 R294. But in neither of these
cases does credit appear to have been made for the sale of bark, the
plantations having apparently been undertaken purely and simply for
fuel purposes. Reference will be found below. to the Unao plantations
under the paragraph devoted to agriculture, page 73,

The voluminous papers at my disposa} manifest the follo'wing
particulars that have a bearing on the question of profit in cultivation.
In Bengal a full grown tree (20 year ‘_M) may fetch R4, Inthe
North-Western Provinces (in the vicinity of Cawnpore) a tree 6
vears old would ‘realize R3, but less at & distance from that town.
In the Central Provinces each tree is valued at R2 to R4 according to

A. 10I.
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size and quality. Ip Rajputana and Central India the majority of
the reports to hand would seem to denote a much higher valuation,
hamely, R§5. In the’Punjab a wide range has been recorded from
R8 in Multan to R5o.n Delbi, but all the Punjab papers speak of a
fn.ll-grown tree being from 40 to 60 years of age apd as yielding
fairly large and much valved timber. It is admitted that trees from
plantations only 10 to 15 years old might not realize more than one
rufee each. In Bombay Presidency a similar valuation is ‘given to
th‘at of the I“unjab ; very old trees perhaps 5o or 6o years of age
with useful sizes of*timper wopld fetch from R40to Rioco each.
Me. Shut.tlewo_rth says an acre of land specially grown for fuel
sapply might give an annual net profit of R12 apnd might continue
to do so for 40 years, [n Berar the réturns indicate an average
val.ue of Rz to Ry, though as much as®R20 has beepr known to be
paid for old trees. They are believed to attain full growth in 20 years.
In South Indlft (Northern Forest Circle) well-grown trees of 40 to 5
years are believed to bring as much as R30, to R40 or even up to
R100 each. ‘

It may thus, in concjusion, be said*that ‘on good soil the tree is
much less gregarious, i3 allowed to grow b a fairly large size and
is a’ccorc‘hngly valued more as a timber tree than as a source of fael.
The variety (mentione@ abeve) as Raulia or vad®is that usefully
grown in Bgra: and Western India when fuel onlv is desired. The
telta or g.odz i§.the form that is ordinarily allowed to rurf to timber.

- Success in cultivation woylq seem to depend‘upon several circum-
stances such as the scarcity of, and consequent high price of fuel: a
good market forethe bark : the existence of suitable land at low rents
etc.fetc. If, other fuel pe fairly plentiful or if cheap waste lands be’
not ‘.\yallable, the tree takes its place on the margins of fields and
rqadsldes more as a source of timber and gum, than of fuel and tan-
ning bark, and the felig variety would be that most generally met with
under such circumstances, But it must never be lost sight of that, to
be successfulz production of adul fuel and dabu! bark must be in
close proximity to the markets, since neither product could bear
beavy railway freights. g glso it may be added that in fuel-yielding
tracts (or” plantations) gurp is rarely produced to any appreciable
extent ; the supply®of thg product has to be looked for mainly from
the more fiatural habitats of the plant, especially the arid tracts of its

indigenous distribution o4 a forest tree,

The products and ygesd of Babul .
following headings ;:— uses’ of Babul may be dealt with under the

Isr—THE GUN. R
h, April and May, aceording to the vast
in connection with Amritsar it is said that
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it oozes from the trees in the months of October, November and
December. A tree yields a maximum of about 2 lbs. a year, but the
average might be more safely put at a few bunces. Ip certain locali-
ties little or no gum is given by the trees and seasonal variations i
yield are glso well-known and are said to be dependent on abnormal]
climatic conditiong. It is genarally believed that the flow is acce-
letated on the trees being tapped, still this is only very occasionally
doné, and, when practised, may be detected by the presence®f long
stalactiform masses.

The gum occurs in the form of irreBular and broken tears,
agglutinated into massés, each téar being 4 ar inch in size and of a
pale straw colour to red, brgwn or almost black, according to the age
of tree on which found® The older the tree the higher the yield, but
the darker the colour and the poorer the quality of gum. That is
the general opinion, but the Amritsar T€port statesthat old trees do not
yield any gum at all. Long exposure to the atmospheric influences,
more eepecially to datap and rain, darkens the colqur and lowers
the value of the gum besides making 1t astringent, from the quantity
of tannin with whict it becomes charged. It has also been obServed
that gum exuding from gnarled stems or diseased portions is dark
coloured. . * -

The puedr and paler coloured &mples reduce Fohling’s solution
only slightly, and aré darkened in colour by ferric chloride and

egelatimsed by borax. Tiie darker coloured samples (highly charged

with tannin) are 'precipitated by basic acetate of lead, form inky
colorations with ferric chloride, deep brown with bichromate of
potash and red with molybdate of ammonia.  They fteely reduce
Fehling's solution, Moreover, the dar}%er coloured pertions are much
less soluble in water and leave a gelatinous portion undissolwed.

Indian gum arabic is used in calico-printing and imv all other
industries where a mucilage is necessary and in which the peculiar
properties of this particular gum are recognised as specially suitable.
Among other minor purposes it is, for example, employed as an in-
gredient in white-wash and in pairs used for wall-distempering, It
is added 1o certain mortars and to paints that are used for clay toys.
As a MEDICINE it is an indifferent substitute for the trae gum arabic
of European pharmacy (see the article beiow). Still when fairly
pure it may be said to be regarded a8 demulcent ant to be suitable
for use as a vehicle for bismuth, oxide of zinc and other insoluble
substances. It is often used as a vehicle for castor oil and has the
merit of absorbing the offensive smell. One drachm of gum dissolved
in 4 oz. of water will carry 1 0z. castor oil. Employed in lozenges
its v'ery much lower solubility than the true gum arabie tells dis-
tinctly against it,
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.It used to be affirmed that in times of scarcity the gum formed
an important item of human rooD, but recent inquiry has brought a
flat contradigtion of thal statement from almost every district in India.
Th? gum at all seasons is several times more expensive than the
grains eaten by the poorer people ; they would, therefoxg, preferably
punfhase grain with it, It js nowhere so abundant as to become 2
fax}nne food. Tt is, however, unquestionably edible, and {ried *with
ghx,s.ugar and spices, it is very largely employed in the preparation of
;ei;t:m Native sweetmeats which are very generally eaten after child-
. e .

The ;nvestigations 80 far as they have Yroceeded into the Indian
gums suitable for the European confectionery trade, have revealed
several very surprising circumstances connected with this gum.
There are, for example, great’ variationsin quality wpich are not
alone accountable for by adulteration with inferior gums. Not only
dogs the quakity depend largely on the age of the trzes and the
variety of trge, but on the province in which procured. «Thus, for
exa.mple, two samples, one said to have been the best qualiey from
Nagpur, €nd the other from Cawnpore (both believed to have been
authentic samples of A@geiq arabica gum); were forwarded to
Mesers. Rowntree & Co., fors examination and report. The reply in
due course came—+* They gavg excebdingly dark solufons of medium
strength, but both are quite useless to us on®account of the colour.”
A third consigfment procyred from the Punjab was said to gire
“a pale solution, very thin gnd probably of littlé value for any pur-
po§e.” The best edible gum, from Messrs. Rowntree & Co.'s stand-
point, is that already referred to under A. Jacquemontii. It would
thus seem that so far from Acacia arabica affording the best gum
arab%c'of India, it might almost be described as the least important
§pec1e90f the genus, from the point of view of an edible gum. But
it seems probable that a4yl gum from Sind may be of a much
superior quality to that from other parts of India. This subject
has by present inquiry been by no means exhausted. Much has still
to be learned redarding the variations in quality and best localities of
supply. As met with in (rade the gum comes mainly from the
Central ProVinces and Bergr gnd is known in Bombay as Umrawatti
and Amrad. *

Préce.—The information gvailable regarding the price at which the
.i\tm;;an be procured js so conflicting as to be practically worthless.
b R“P‘“’ (landed at the dearest railway station) the price would

¢ R3g per 100 1bs,, while at Nagpur only R12-8. At Shahpura
the gum is said to cost about K20 per 100 lbs. Of Lahorg it is
reportel that local production hardly suffices to meet the demand
and that it sells for from R18 to R24 per 100 lbs. In Amtitsar it is
A. 101. ‘
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procurable at R26 per 100 lbs., but the supply is very limited. At
Poona when availa}le it costs about R40 pere1oolbs. In most disfricts

of Berar the gum is reported as rare and hence expensibe, say R50 per |
100 lbs. This is very surprising, seeing that Bombay is said to drawef

its chief Supply from Berar and the Central Provinces. From the
Kistna district c8mes the report that the gum sells at R3 per
25 1bs,, or at the same price a8 recorded in connection with Wagpur.
Unfortunately separate returns regarding this gum have not been
obtained from Sind, the region of greatest inderest.
9wp.—THE® TANNING AND DYEING BARK.

BABUL-BARK is perhaps one of the most extensively used and most
highly valued of the orude tanning materials of India. It is in fact
with the Native tanners she chief fanning subslance in practically all
provinces"except South India wheré its place is to a large extent
taken by the Tawners Cassia (Cassia auriculata). . 1t is also very
extensively employed *by the dyers because of the rich colours it
afforde. ‘ <t

In a review sueh asethe present (intended to give only the*most
elementary sketch of the practical or contmercial facts regarding the

. economic products of India), spac€ecannc be afforded or the
methods of éyeing and tannhg pwrsued, nor for the formula of
the special preparations employed. Fhe reader, must consult the
Dictionary of Ecomomic Products and other sueh works for all
details. .

The introductory paragraphs of the present article have already set
forth some of the practical considerations reggrding prbduction of
babul-bark. It is commonly obtained from trees felled for fuel and
the bark very gften becomes the woodman’s wages. Toea small
extent it is stripped from growing rees and occasionally érees are
pollarded and the bark of branches used as the tanning substance.
So again the observation has already been made that®the bark
from old trees is not so valuable 3$ that from trees 6 to 10 years
of age. In order, however,to obtair perfectly trustworthy information
on this point an extensive series of barks from a selected num-
ber of districts were procured from trees of various known ages
and during certain fixed seasons of the year. *(See The Agricultural
Ledger, No. 9 of 1596, pages 4 and 16-17.) These were for-
warded to the Imperial Institute, London, for analysis, and it js be-
lieved Professor Wyndham R. punstan’s report, when procured and
published in The Agricultural Ledger will throw much useful light
on several obscure points regarding the futute supplies of this tan- )
ning material. ,The inquiry bhas already been prosecuted sufficiently
far to reveal the circumstance that babul-bark is hardly ever likely to
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in Europe, and that very possibly it will never even pay to manu.
fa‘ctm’e for export o tanging extract from this bark or from the bark

ﬁ\ﬁ o and pods combined, Much has been written on this theme, but it wmay be
1]
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A, 101,

said the claims of dabulbark turn, on its cheapness and abundance,
but itis bulky,and the percentage of tannin small, hence it cannot be
profitably carried for more than shbrt distances.® Accordingly it, may
be s3id that babul-bark ig 5 tanning material of great local vajue, but
one ti‘lat is hardly even likely to be exported to foreign countries. It
CONMains 1895 per cqnt, of a tannin which is of a beantiful cream-
colour Wf‘e“ Precipitated with gelstin, o

_ Drice and Swupply.Very little of a definite nature can be pub-
lished on  these subjects, ]t has be€h reported recently that the
annual consumption jp Cawnpofe alone is ever 200,000 maunds, valued
at eight ADDasamaund, By, Cawnpote is the great tanning centre of
India and itSdransactions represent, therefore, a very large slice of the
total traffic in the bark Kl Dumraon in 8engal, dabul-Qark is said
to be sold”at Ri-10g per 1oo Ibs. At Bundelfhand it can be
hall for 6 annas u mamfg In the Cantral eProvinces the bark is
valued at Ri-40 per lbo' Ibs., while at Shahpura in Rajputana
the same quantity . castg Rg-4-0. At Lahore it is said the annugl
sales of bark average 4,000 maunds'at 8 annas a mmand. Mention
15 made of 1,500 ma{mds 5 the Delhi supplf and that it there sells
at 13 annas a. maund, A; Poona the bark fetches 12.annas.to
l.lx PEr 100 Ibs. These 45d such like are the returns that have
come 10 hand, apg they afford very little of a trustworthy nature,
f.unher than that it g a local product that in point of price is,
g:; a!:g?t ot}\er commodities, influenced by the laws of supply and

Asggwith most other species of Acacia the bark is employed' in
FERMENTATION, hence some of the reports speak of it as affording
Yeast. *Some 3 1 3 Seers of the crushed bark are required for one
maurnd of gy, (undraineq sugar) or shira (molasses) and 3 mafinds
of water, Thisemixtyre has tode kept for 7 or 8 days in summer of
fora few days longer i winter, before fermentation is complete.
But it seems to be generally admitted that for this purpose babul
bar¥ is much inferjop 0 that 5f 4. Jeucophlfoea. A distiller in South
India informed me ttat the chief obstacle to an extended use of

q::.:n"aty‘.;“k Wwas the difficulty in procuring the right kind in su ficient

Babdul-bark iq ex
As a substityte fo,"
wouldeseen, fairly sa

a useful Preparation
ashes it formg usef

[ ]
tengively employed as an dstringent MEDICINE.
Oak-bark and galls in external application it
isfactory. The bark boiled in soap and*water is
in which 10 wash doge, horses, etc. Reduced to
ul tooth-powder.
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SRD.—~THE POD.

\d
The rops attracted much attention in the 3884 inquiry on account

of an absurdly high' valuation as a tanning material aving been
attributed to them. It was then affirmed that the crushed pods freed
from seed would fetch £40 a ton Or SO per cent. more than was
then being paid for oak-bark! “This naturally led to numerous
experipents being performed to test the _\jleld per acre, the cgst of
production and methods of crushing and baling the material, When
the report called for finally came to hand from England, sebui
pods ceased to attract jutention s they contained at most g} per
cent. of tannin and could not bring £ ic a ton, All interest in
the subject died as quickl as it had borst into spurious attention.
The Agricultural Ledger No. 9 ofc 1896, may be consulted for
further parficulars. ¢ )

But crushed badul-pod imparts a beautifui colour to leather, and
on that account mainly itenjoys a certain local reputation as a weak
tanning ahd dpeing material to be used in conjunction with other
substances. At the Gawnpore Tanneries the pods are used almost

exclusively for the pprpose of removingethe lime from skins and |-

hides preparatorily to being tanned with dadyl-bark or otheg sub-
stances. The gyers of India often embloy babdul-pods for certain
shades that aré admired jn calico-prinmg.

From the immature pods by inspissation, an extfact may be pre-
plred. This was known to the ancients and through the Greeks
reached the Arabs to whom it was known as dkakis. To this day*a

. DRUG comes to India under that name from Turkey and Pessia and is

sold by most Muhammadan druggists- It is consillered cold apd dry,
astringent, styptic and tonic, and is used both internally and exter-
nally in relaxed ctnditions of the mucous membranes and as a col-
lyrium in purulent conjunctivitis and chronic congestion of the
vessels of the conjunctiva. Applied 35 2 lotion 10 the face it is
bel‘eved to improve the complexion.

The unripe pods, reduced to & PoWder, are usgd as a domestic
medicine in all cases where av astringent isindicated. They are
employed in the manufacture of tooth poWder and along with sul-
phate of iron in the preparation of ink.e O

The tender young pods are EATEN 85 3 VESETABLE, gspecially in
times of scarcity. They are often pickled (ackdr) and viewed as a
luxury, especially by the Marwaris. The green pods with their feeds
are regularly eaten as roppEr by goats, shecp, cows and camels
By most persons they are said to be strengthening and to be especi-
ally useful as’an occasional diet for milch cattle.  But if fed Qn them
for any length obtime, the pods are supposed to become injurious.
From Madras has been received the statement that fata] cases have

A, 101,
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been known to occur from cattle eating the seeds. In Sind the green
pods are much appraciated, as may be learned from the following

‘passage ffom a report by Lieutenant-Colone! J. G. MoRae (dated
1884 ) :—

‘“Acacia arabica yields a very gbundant crop of legumes in _the early
part of the hot weather, during April and May, the sale of \\:hlch.for'ms
an important item in the forest revenue in this Province. It is quite im-
possible to estimate the quantity of babul pods the forest yield yea_rly, as
they are disposed of hy giving yearly leases of the forests for the. nght 'of
gathering the pods for cattle fadder, and as the cattle in this district
depend very greatly on these babul pods for green food, and often food
of any kind, during the hottest and driest scason of the year, I trust no
facilities will be given, in diverting this important, 1 may say indis-
pensable, fodder-supply from tfe use to wlich it is at pregent put.”’

47H.—THE LEAVES.

Most ot the older writers speak of the LEAVEs of this tree being
also used as a,Tax, but gccording to the voluminous opinions recently
to hand this would appear to be a mistake, They are sometimes
used in DYEING and are often also emploved in the manufacture of
ink so that they do possess tannin, but in such small quantity to be
useless as a tan. A few writers speak of the leaveg, pods and Bark
being used conjointly by certain Native tanners, but appatently only
when they are unable to procure enough of the bark to be emploved
by itself. .

The chief value of the legves is as a FODDER, especially in times of
scarcity or famine. Beaten from the lopped and dried spinose branches
they are regularly given to cattle. Although the tree is never
leafiess, fresh foliage appears from February to April.  The value of
this source of fodder when rain fails cannot be overstated as the tree
is little, if at all, affected in its production of foliage by failure of rains.

In MEDICINE the leaves also find a fairly well recognised position.
They are employed (as also the fresh juice expressed from them)
in diarrheea and dysentery and in the carly stages of gonorrhewa. A
paste of the leaves is employed in opthalmia and it is also very fre-
quently used as a stimulating application to ulcers,

The leaves copstitute.an ingredient in the intoxicating drug of
Indian-hemp knowrn as mada#, and it is said that in a similar way
they are also made up with opium. One writer speaks of them as
smoked like tobacco but doubtless only in some such intoxicating
preparations as those already mentioned.

. 5T7H.—THE TIMBER.

This TIuBER i highly appreciated for all forms™ of agricultural
implements because of its hardness and durability. Tt is specially
valued for CART wHEELs, In Bengal, the North-Western Provinces
A, 10I.
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o unlucky timber.” Bat in’ the Pujs

*

‘other than grass,"will grow- undemeath it. On this mmhﬁh ‘
fields.

auid the Central Provinces the tini

‘all forms of wobd fuel are injurious, but ﬂ\.at babul tf'nibe'r‘hgs sblngh
a calorific value that it is not qnly extensively used at the ¢otton nd |

“is Tarely, if ever; em’p{ in,

house ‘construction pr for furnituré; fﬁklsnttpposéd 3" 10 He"

Sind ‘and Bowbay 40 “such " -

superstition exists, and accordingly it'is_frequently utilised in house | N

building aifd is much appreciated whére great strength .is:desired.

In Bijapur it is mtch in demand for. the construction of ‘the carts
for which that town is famous. Whﬁﬁ used for furniture thgﬁmber
is carefully seasoned in water. -~ > T 0 T T

. As a source of FUEL or cnik’éﬁﬂ babul 'iustly holgs a high,

position in popular favour, Accotdingly its cultivation in the Vicipity |

of all large towns would seem higml profitable. %n average sized
tree will give 5 maunds of fdel besides branches end bark that fetch’
additional returns. Some few years 880 & scare_was started by. the
Madias Riiiway that bebul uel injored the boilers, This point has
been freely discussed in the papers of my table., The practical
result may be sgid to be tlfe,toncluﬂon that as compared with coal

other mills and railways of Upper Igdia'. but would be more exten-
sively employed were it procurable. e . . e
BTH.—MINOR INDUSTRIAL AND AGRICULTURAL USES» .
Mention has been made of babul gum being usgd in the manu-
facture of wall distempers, in paints; and of thespods and leaves
being employed imrink, in tooth-powders, etc., but one of the most
widely known of the minor uses of the plant is as tooth-brushes.
Short twigs are made up into small bundles of ghout 108 each and
in that form are exported as a regular atticle of trade from Karachi
to Bombay and practically all over India. They are very exteasively

in demand by the Marwaris; the end is chtwn until it foams the |-

brush. Baskets are also plaited of young green ‘babul twigs, oand very
strong and durable they are. Fishing traps are in some’ parts of
the country similarly constructed of them, and the spines are occa-
sionally employed as fishing hooks and 3s pins to séw together leaves
used as platters. Crude ropes are sometimes made of the bark fibre,
and in Poona it is said the fibre from the root is gpecially prepared to
ornament the horns of bullocks during :!he palipa festival: - | -

In Sind (and to some extent also in the Panjab) sadul is one of
the important trees on which the Lac insect is reared.. The reader
will find full particulars on this subject®in The Agricultural Ledger, .
No. 9 of 190r. . (e

",

To the Indian cultivator sapel i8 Of the'greatest possible value.
It doef not afford much shade, and yet Curlously enough very, little, ",

rarely, if ever, allowed to get*established in the middl&og ?
| A 101,
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For avenue purpo'g;es,,where shade is désired, it is not accordingly

"q desirable tree. Butdn the reclamation of ,waste lands dabu/ is

invaluable especially where reh efflorescence gives cause for anxiety.
Grass rapidly becomes associated with it so that grazing-affords a
distinct source of revenue in dadul plantations. In the Indian
Forester (Vol. XXV, April 1900) Mr. B. Ribbentrop, C.LE, gives
some interesting particitlars regarding the dabul plantation at Abbas-
pur near Unao, organised by Mr. Moreland, Director of Agriculture in
the North-Western Provinces and Oudh. This was laid out for recla-
mation purposes, namely, on a shallow surface soil underlaid by clay
or kanker, imﬁnetrable to the tap-root of the tree. Pits were dug
through the impenetrable layer, fresh snil was supplied and trees
planted. This came to a cos: of 10 anras each, but apparently so
great an outlay stands every chance of proving a financial success,
The land was otherwise: nseless and at the time of inspection the
trees looked fairly healthy. - ,

Sown thicklyasa hedge, babul forms a great protection both against
abimals and parching, dust-laden windg. As dead fences, the spiny
boughs are universally employed to afford, temporary protection to
valued crops. Forchese and such like reasons extended cultivation
of this tree should invariat;ly be commended in all ryitable localities.

ACACIA SENEGAL, willd. (Dict. Econ. Prod., I. 55-56).—
THE COMMERCIAL GuM ARABIC. . i

Before concluding this brief review of Acacia arabica it seems
desirable to briug together a few of the more important facts known
‘regading Iq‘dia’s' participation in the world’s supply of Gum ARrasiC.

" Baut« let it bé premised that it is an unfortunate circumstance that

Arab‘a has become ®ssociated with this gum, since no portion of the
commodity comes from that country and, moreover, the species that
bears the name arabica is perhaps the least important of the gum-
arabic-yielding plants, There may be said to be three chief foims of

this gam:—1et, TRUE Quu ARABIC OF EUROPEAN COMMERCE; 2nd, .

THE EAST INDIA GQuM Agagic; 3vd, THE INDIA GuM ARABIC often
collectively called **Quu GHATL.” THE TRUE GUM ARABIC is
obtained from 4, (Benegalf Wilid., and there may be said to be three
forms of it:— ¢

¢ 108: True Gum drabdic.—(8) Gum Senegal the verek of the
Negros. This comes from the French Colony of Senegal (on the
West Coast of Africa). It is collected after the close of the rains
in November up till July. Itis found to exnde in greatest abundance
durifg the dry desert winds and is most frequent at the bKurcations
of the branches. The gum is shipped chiefly {o Bordesux. It is
usnally of 2 yellowish to a reddish colour and occurs in larger lumps

A. 273.
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T
Senegal.

and less brittle thar? Turkey gum and distinguished by the absence
of the numerous fissures so characteristic of that gum,

(b) Kardofan or Turkey Gum.~This i8 known in East Central
Africa by the namgq Aaskad. It comes from the mountainous tracts of
Kordofan on the Upper Nile and almost in the same latityde as
Senegal through across the vast Continent of Africa to the North-

than Turkey gum, roundish or oval or evep elongated, pulyeris%blel TRUE 6U8

ARdsi

. Kordofan
Gum,

Eastern Division. The most highly prized quality comes from Dijara. | ¢

This 15 generally conveyed dogm the Nile to Egypt shd thence
exported to Europe, It occurs in round lumps, often as large as a
walnut or in irregular broken pieces, pure white, very much fissured,
especially on the surfacd. This gup is most frequently used for
medicinalepurpose and mlly in fact be regarded as the true officinal
Gum Arabic of England, India and America. '

(¢) Suakim, etc.—But ia addition t0 Senegal and Kordofan gums
other inferior qualities are known in trade such as Syskmw Qum. This
consisfs of various sorts, for example the SENNAAR and the BLUE NiLE
(between Khartoun! and Berber). Fiom being -expdrted from
Suakim these all come to bear that name. Then again therg is the
‘BARBARY or MOROCCO, or MogADOR @OM. This is a brown-coloured
gum, derived¥rom a form of Acacia arabica, and it usually reaches
Europe from Morocco. * This bears the vernaculat name of a/faheh
&nd is éollected during the hot months of July and August. It is
usually of a brownish colour and found in small angular or broken

. pieces. It has a faint smell and when fresh constantly produces a

crackling noise. -

2nd ;' East Indéan Gum.—Atention may now-be “dirécted to
EAST INDIAN GuM. This is entirely imported into Bombay in the
first instance, from Aden and the Red Sea ports,—no part ofx it being
produced in India. There are two qualities, vrs., mablas and maswas.
The former exists in large round tears Of vermicular pieces white.
yeliow or reddish. Is much like Gum Senegal byt more fissured.
It derives its name from Makalla the port from which it is mainl);
shipped. The latter exists in angular fragments and vermicular
pieces and in colour may be white, Y61low or reddish. It derives
its namk from the port of Massowa. Both of these are good soluble
gums, very little inferior to true Gum Arabic, They are picked and
assorted, then te-exported from Bombay as £48T /npian Guy, ¢

3rd : Indéan Gum Arabéc.—Lastly, we come now
GuM ARABIC or GUN BHAT/, It would seem that in conf:ag‘i:tggglli:”n
to the.gums that reach Bombay by sea, those that come bydrain o
down the ghits are collectively designated GUNM GHA7/, This would
embrace very possibly a wide range of gums (besides those obtained

Officinal Gum
Arabiea.

Suskim Gum.

Barbary
Gum,

EAST INDIAN
GUNM.

Two
Qualities,

IAN GUM
mRRABlc.

-

Quality.

from species of Acacia) and very often it is believed degrees of quality
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must denote the extent of admixture rather than the nature of specific
‘variations. . Gum™®Wwhen detected is gathered casually by women and
children or by the shepherds and is sold. in small quantity to the
nearest shopkeepet. It is then conveyed to the next lgrger dealers
and so on through many hands urtil the producg of a wide area and‘a
multitude of diverse gums get hopelessly intermixed. Nowhere in
India is gum ‘systematically produced and indeed hardly a'r'mywhere
in this country could it be said that arborescent vegetation was
so exclasively of ohie gum-yielding tre¢ as to Admit of a large
uniform and constant supply being organised in any partticular

m. . .
& Mr. J. G. Prebble (in the paper to whick reference has already been
made) describes 27 gums as met with by him in Bombay. These
include Acacia arabica, A. Catechu, A. Farnesiana, A. leucophlea
and A. modesta, To that list must be added two and perhaps the
most important of all, vis., A. Jacquemontii and A. Senzgal. The
reader should consult the remarks slready made for the specific

peculiatities of these gums. The present oblervations are intended .

to deal with them collectively as constituting the superior qualities
of INDIAN QUM AIMélc. A. Jacquemontii reaches Bombay as one-of
the *“Amritsar gums ” and igalso very largely exported from Karachi
a8 ““Sind gum.” A, Senegal, though it "has not as yet receivefl
separate recognition by Indian merchants, is a gum of yreat m rit
and one which might fairly well be removed from its present
* obscurify and treated as /ypiAN TRUE GUM ARABIC. The chief supply
comes from Sind, but as the plant is fairly common in Rajputana
it is also no doubt obtajned from that region in mixture with the
gums of other Acacias,

- Sume short time ago Captain M. A. Tighe, 1.8.C,, Political Ag_ent,
Southern Beluchistan, was induced to give attention to this subject.
He ultimately furnished me with admirable samples of the gums a'ml
with corresponding botanical specimens of the plants from which

- these gums had been procured: The two gums in question were thus

definitely determined as follows < hhor (or khor-ka-khor), Acqoia
8enegal and hararbara, §. Jaoquemontil. The following pass-
ages from Captain Tighe's report will, therefore, be read With much
interest ; .
a1 found that 2um was exported from Las Bela't Karachi and that

* ‘among the Hindu traders tWo qualities were recognised, the TRUR and

the sPoRrrOUS.”

@ The former (vernacular—sacha khor) is the product of a tree that |
have“ascertained to be Aoxola Senegal and known as kkor in Las Bela
and Sind. The latter or spurious gum (khori khor) is presumably the
product of the common padul or kikar, A. arabica, and another species

- -of habul locally known as harbarbara or Acacia Jaoguemontil,”

A. 273
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“Dr. George Watt has pointed out that Gum Arabic is  natural product
of India, but that it has failed to find 8 good market owing to the mixing
of all kinds of gum in India. Now in the levy tracts of the Sind Pela
border it would be a simple matter to prevent this adulteration, as, from
my observations, I think it would be easy to control the collection. 18 the

Khudho hills, I did not see any other Gum-bearing trees with which the |-

true Acacia could bg confounded. - Lower down towards Karachi, in
the “Chutta country, the harbarbara becomes apparent in the beds of
thde w:zter courses, but the true Acacia was just as fraquent on the hill
sides,’ v : '
“The hills were plentifully covered with therlatter, 1 do.fiot mean
to say the hills were clothed with vegetation, as they look bare at a
distance of 3 or 4 miles, but on approaching them you can see 8
goodly show of trees, and [ should 83y 75 per cent. or more were
A, Senegal.” ' '
“There t. no regular colléction of the gum. Women and shepherds
occasionally collect a little and barter it to the bamias for anything they
may want, The latter accumulate whatever is brought ‘until they bave
sufficient to take to Karachi. The collection is thus made casually by
banias, who sell it to the leading Native firms in Karachi who in turn sell
it to the European mer:hants,” - , .
“1 do not place much reliance on information regarding prices given
me by banias, but according to them, they 7€t at X132 maund. [ heard
they were getting R16 and 18 per maund for the first. sort, R1o and 12 for
the secdnd sort.” 2 ‘ B ‘
In a later communication Oaptain Tighe writes ; ~«'The Bela officials
dd not seém to have taken a very lively interest in the matter. In obtain-
ing the samples they have depended chiefly on the banias, while it may
be supposed they are not likely to regard favourably the exploiting by the
Sirkar of a field that, as far as it goes, brings thym in a considerable
amount of profit for a minimum outlay.” *I must-add, however, that at
this particular moment the various treesare almost entirely desutute of
gum. This is owing, I believe, to the scanty rainfall of the pastr season,
Had the monsoon rains been more plentiful, the period “after their cessa-
tion, vis., October onwards, would have _been the time for the gum to
appear. Unfortunately even the wintér rains have fajled and I fear that
some still further delay must occur before the required specimens can be

furnished.” L .

Captain Tighe's description of thé country, of the season of flow of
gum, and its dgpendence on rain, Will recall the ¢onditions that
prevail in the regions where the TRUE QUM ARagiC is produced.

lINDIAN TRUE
GUM ARABIC.
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Peré ntage
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I may add, in conclusion, that in Karachi the merchants were found
¥ 1 . .

by me to be far too indifferent to the desirability of eng

developing a trade in the true gum a8 compared with the spurious

recogrised, but the prices offered for the one as compared with the

es was Mlly|

ouraging and

other, could hafily be regarded as calculated- to encourage their
Y
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_ hand-pick and assort the gums they had pur
‘ | ascértain'the ‘species of pﬁu that afforded these South Indian gums,

Sonioann - were A. ferruginea, Latronum, leucophieea, Suma snd Sundra.
“ Perhaps of these the most important would be the last mentioned

——

being k:Pl distinct. Curiously enough far to the South at Tuticorin,
1found 3 modern trade in gums being encouraged on a much more
bealthy basis. Considerably different pricey were paid. for the

viyious grides and st least ome firm ‘employed a staff of persons to

chased. I was unable t0

But one or two at leass must Have been Acacfas and very possibly

which & the South Indian variety of 4. Catechu and is an abundant
tree from Coimbatare, northwarde to the Dzccan and Guzerat. It is

" known to yield gum freely and of a very good quality.
Trade

Return of @um.—Durifig the past six years the exports
of /NDI1AN QUM ARABIE to foreign countgjes have thus fluctuated ; in
1895'96: 33,236 cwt, valne 27,7’,643 iin 1896-97, 58'75:9 cwt. value
R13,79,603;.in x897'.93’ 46,525, value Rgo6,178; in 1898-99,.
41,469 cwts,, valne R7,14,633; in 1899-19a0 46,254, value R7 70,947;
and in 1900-1901, 37,553 cwts. value R699,883. ‘There has con-
sefjuently been a decrease in value. ,These exports may be analysed

* thus, in 1900-1901, 37,645 cwt, were sent from Bombay, 371 cwt.

fromXarachi, and »33 cw, from Madras ports, with 4 cwt. from
Bengal. The trade thus centres mainly in Bombaye, The (ol}owmg
facts may now be given of thé Yoreign gums imported into India, and
again re-exported as Fagr /npiAN GUN Aragic :—The imports frgm
Aden, African, and Red Sea ports in 1895-96 were 5,627 cwt. value
R1,04,838 and in 1900-1901, 9,355 CWt- value R49,879. There has
thus be¢n a decline in the imports of foreign gums by sea. But
during the same period 1 1,400 cwt. valuz R1,72,991 and in 1900-1901,
12,1 cwt, value R1,61,355 were re-exported, and the difference be-
tweenghe imports of foreign gums and the re-exports must represent
(1) the foreign gums brought to India across the land frontier ; (2)
the varfing extent to which stocks on hand are spasmodically drawn
upon; or (3) the adulteration with /ND/AN GUM ARABIC. Buf the
Te-export trade fluctuates very greatly, thus from the figure given above
for 1895-96, it fell to 7,395 cwt, in 1896-97, t0 5,951 cWL. in 1897-93 ;
then rose t 7,397 gwt. in 1898-99, and 10 16,781 cwt. in 1899-1900;
falling againto 12,191 in 1§o0-1901. If any reliance can be put on

+ the declared valuation$ of these gams, it may be pointed out that the

imported gum is the highest priced ; that the /ND/AN GUM ARABIC is next
most expensive ; and that thewe-exported or EAST INDIAN QuM ARABIC
is the least expensive of the three qualities shown in trade returns.

* The figures here discassed are those given for Gum Arabic not the
“Other Gums” and % Resing” which are recorded as impotted and
exposted to and from Indig, *
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ACACIA
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o

ACACIA CATECHU, Willd.; (Dic. Econ. Prod. L, *ay-44) ; | vARIETIRS..

Prain, Some Additionsl Leguminose (Jogrs. Asiatic Soc. Beng.
Vol. LXVI, Pt. 11% 1897, pages 508-9)- L

[ ]
The CUTCH or CATECHU tree throughout India is known as the khair

or katha. <Rice draws attention to the fact that the kAadira tree

is in the Vedas yped as a similefor strength, In the paper above ;
" citéd Major . Prain, M.A,, M.8., LLD. .M., has réndered valuable

servict by establishing the characteristics and respective aress of dis-

tribution, of the three forms of this plant. OHe regards these as but |

varieties of one species ; whereas floxburgh treated them a5 separate
species. Major Prain’s opinions and conclusions may be briefly set
forth as foliows : —

»

(a) A. CATECHU, ’.Vglld. (proper)- Calyx peials and rachis with
spreading’” hairs—This is the most Northern form having been
recorded as met with in Hazara, Kashmir, Simla, Kqngra, Garhwal,
Mussoorie, Central India,” Behar and South to Ganjam. But it has
never been found in the Eastern Himalaya nor in Assafa, and it has
been only once repgrted as met with in Burma, 4., at Pegu where,
according to Kurz, it,is called sha. Thisds, therefore, the kask-yield-
ing form of Kumaon—the PALE CUTCH 23S it imsometimes called.

(8) A. GATECHUOIDES, Benth.—This may be recognised as
having the calyx and pafals glabrous Buf the rachis puberulous. 1t is
met with in Bengal from Monghir and Patna to Sikkim, Assam and
Burma. Though quite common in Pegu and Prome this has not as
yet been collected in the Shan Hills nor in Upper Burma to the Ndtth
of Ava. Thisis, therefore, the cutch-yielding form of Barma— and
“ PEQU CUTCH " is the chief commercial form of the extract. ,

(y) A. SUNDRA, DC.—Major Prain distinguishes this variety by
the circumstancé that the calyx, petals and rachis are all glabrous,
It is the Southern and Western plant and affords the cutch of Madras
and Bombay Presidencies. s very common from Coimbatote North-
wards to the Deccan, Kanara and the Konkan and has been recorded
8o far to the North-West as at Kathiawar and in Rajputana also to
the North-East in Burma, at Segain, Mandalay and the Shan Hills,
It is the l4l-khair (RED CATECHU), the nalla-sandra (or simply sandr,

or as 8ir Walter Elliot renders it thandra),"the kali, kute, kachu,
kempu, sthemi, karungalli, baga, banns, €. ° .

These three forms are said to be Ppractically identical in their
properties and uses. They certainlyeall yield a gux, an astri?xgent
gxTRACT and a useful Tixser. HoW far this general statement can
however be regarded as correct will be scen from the remarks -that
follow, in which it will be noted & contention is put forth 4hat the

extracts at least differ from each other.

+
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Lo ' 1.—GUN, .
. This is of a pale yellow colour and often occars in tears one inch
ir diameter. - It is swedt to the taste; is soluble in water, forms a

- strong pale-coloured mucilage and is not precipitated by neutral

acetate of- lead, but gelatinises with basic acetate of lead, ferric
chloride and borax, It freely reduces Fehling's solutibn. It is a
better substitute for the Taye QUM ARABIC than is babul gum. And,
as a.ready stated, much of the superior qualities of /ND/AN QUM ARABIC
ate vety possibly obtained from this species (more especially variety
8undra)'and the mcdern exports from the Malabar.Coast, such as
from Taticorin, are in al] probabilty mainly derived from that plant.
) 2.—THE TIMBER.

Sapwood yellowish white, heartwood either dark or light red,
extremely hard. It seasons well, takes a fine polish and is extremely
durable. It is used for gl| kinds of egricultural implefﬁents, bows,
spears, sword-handles and wheel-wright work. It is in Burma
employed for house posts and very largely as fuel for the steamers
of }he Irrawaddy Flotilla, The ruer of dead kkair is muck valued
by goldsmiths, In Northern India cutch wood is made into cuaR-
coat and is regarded as ope of the best woods~for that purpose, It
has Leen promounced good for railway sleepers, A cubic font
weighs 70 Ibs. But it ig g5 the matérial from which ¢'Tcu extract is
prepared that the wood of this plant attains its greatest value,

8.<-THE ExTRACT CUTCH OR CATECHU.

It is not proposed to deal with this substance very elaborately in
the present review, The article in the Dictionary of Economic Pro-
ducts amplified as it hag been by The Agricultural Ledger No.: of
1895," No. 2 of 1896 and No. 35 of 1896, contains practically all that
is kiuwn. The reader is referred to these publications and the
remarxs that follow must, therefore, be accepted as a mere abstract
intended more especially to represent the aspects of commercial
interest :— Y

History~Although the wood of A. Sundra affords CATECHU or
CUTCH, it is much less frequently used for that purnose than either of
the other two forms of the species. It is in all probability the plant
that affords the cutch of Dharwar, of the South KOI; an, of Khandesh,
of Surat and of Baroda, The cutch of Pegu is derived from 4. Cate-
ohuoides afid the ask of Kymaon, the cutch of Detua Dun, Gonda
and Chutia Nagpur from 4, Qatechu. It remains to be secn how far
the peculiarities of these t#%ej account for the different properties of
the extracts. Hitherto the possibility of these being dependent on the
species (or variety) of ‘plant, has escaped attention. But it may be
mentidned as a curious circumstance; very possibly connected with
A. Sundre, vis., that one of the earliest European writers, Barbosa

’
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purposes : (2) Indian PALE CATECHU. 0L KATH- -a crygslline substance
" eaten, in pdsor used medicinally : and (3) KEERSAL (KIRSAL), a crys-
talline substance foand imbedded in the wood, much after the same
fashion as BARUS CAMPHOR, - _ ‘
_The following particulars may be given regarding the manufacture

of the two first mentioned extracts i— ) ‘ :

o
1. Dark Catechu or Pegu Cutch.—Three men generally work

together : one cuts down the trees and drives "the cattle that drag
these to the site of the furnace : the second clears off the s2p wood
and cuts the héart-wood up into the little chips required by, the third
man who attends to the furnaces and boilers. The chips are packed
into three to four gallon earthen pots which are then filled up with
Water, and the whole boiled for 12 hours.  When the water is boiled

down to one-}ialf the chips are taken out, and tho liquid of 20'to 25| " -

pots is gradually poured into a large iron pan or cauldron, and again
boiled and stirred and fresh added from the earther pots until the
fluid attains the consistency of syrup. The-cauldron is then taken
off the fire and the contents stirr_cd‘contmuougly with & wooden
paddle for four hours or more. till the mass cools and can be
handled. It is then taken out and Spfeaﬁ on leaves arrange® within
a wooden frame like a brick mould. It is left over night and in lher
morning is dry and ready to be cut Up into pieces for the market.
It -thight then be described 8s & brick of .cutch weighing. 36 to

(58)
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.aVaNou‘a Forms. (G. Watt.) Catechu.
(1516 A'D.), speaks of cacko as exported from Cambay .to Malgcea. c;%ﬁléﬁu '
The name cacho would seem to be simply the Kanarese- 2acha and )
very -possibly gave, origin to the modern latin name Cafechu.. In| poooo0oo
1574 Garocia de Orta gave a complete account of the”plant and of c ag'm%':r’
the manufacture of the extract, under its Tamil name of ka#f (cate)a| -
word whi¢h by some authors gave the first half of the name Cafechu, |
the second being~derived from’ chuana, to distill. -Although the|  Origln
earligst European authors saw the extract being prepared from. A4.|
Sundra, it is probable that' the manufactu;,e in, Pegu is quite as |,
ancient, if not more so. But it was not unt’] the 17th century. that
Catechu attracted the ottention of Europe. It was then supposed to
be a natural earth and as it reached Europe by way of Japan it
received the name of TERRAUAPONICA. About the same time GAMBIER
also found its way to Eujope and vas indiscriminately with Catechu :
designat€d TERRA JAPONIC4. Cleger exploded the mineral notion of sorre
these substances by republishing in 1§35 Garcia de Orta’s account of | Gambier:
the preparation of the extréict. He affirmed that the best quality came Menst of
from Pegu, other sorts from Surat, Malabar, Bengal and Ceylon, Pegu Catch.
Foris of Catschu,—Theré are said to be three forms ol this | Fgmu of
substance (1) DARK CATECHU or CUTCH, chiefly used for industrial ‘“m‘_' .

A
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. The chips are sometimes boiled down a sepond time, byt as & rule
very litle is extracted by this farther boiling. . Much difference of
opinion prevails as 1o the necessity of beating, the. lignid sftes the
cauldron is*taken off the fire. Some'm‘ann(acm:eu are_ satisfied

1. with half-an-haur, others give it as much as four gr five howrs,

- Cotch manufacture takes place from the 15t June to31st March,

 but the months of :December to March inclusive are those of most

-

energetic operations. The produce of each cauldron is approxi-
mately 25 stated 36 to 44 Ibs. a day, but the total yield dusing the
season cannot be acCugately determined since much depends on the

 quality ot the tresa, their proximity 10 the biling place and above all

b;thf working days of the season. The proceeds of one cauldron may
3,000 Ibs. oF it may exceed 6,000 Ibs. As to yield of catch to
“!8"“ °f heartwood, it is belieyed that a ton of wood might be taken
a8 yielding 250 t0 300 lbs, of cutch. _ g

On the V!emm side of India as af Kanara, Dharwar, Khandesh,
Suratgnd Baroda and to gome extent in ‘Chutia Nagpur in Bengal, in
Dehra Don snd at Gonda in Qudh, dark colourcd cutch is” ajso pre-
pased by a process that only differs in mipor details from that briefly
described in connection with Pegu. The indugtry in these regions is
on a much 3‘2@‘{“ scale, and the appliances correspondingly less
perfect, but the principle invbived is she same. In Gugerat, as a rale,
the rees are not felled, but the'larger branchesare simply lopped off,
and thgse are cyt up and boiled down into catch. The article as
met with in.the market, from these localities, differs, however,
mwterially in external appearance and shape from PEGU CuTcH. 1t

,occurs insmall cubes, fiat cakes or rounded balls, and is of a redder

colour and more dpaque fracture and less shining; but, as alread

lunted; how far the chemical property and industrgial value is inﬂu{
enced by th.e circunstance that the trees employed are botanically
different varieties, remains to be investigated in the future. As
already eoxplained the plant used for PEGU CUTCH is var. Catechu-
oides : for Western and Sonthern Cutch, var. Sundra : and for Nogth-
em cutch, var. Catechu. The influence of the method of manufacture
more especially the use of jron cauldroms will be discussed ina
. 2. Palg Catechu’ar Kath—This is the restricted name, given i

Northern India, to a "grey crystalline substance prepared’ g?roex: l:
cancentrated decoction of the wood of var. Gatechu by placing in it
a fesh twigs and ‘allowing the decoction to cool. The twigs are
removed and she crystalline substance found adhering to them is
?olle_t:ted,md wmed into large irregular cubes. Whether the liquid
is rejecied or is afterwards boiled down to produce a poor quality
of dark catechu or cutgh has curiously enough not been recorded.

A. 135.
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the preparation of kask may be & secondary process fromj the cutch,
since its direct preparation from the original decoction has only been
observed at Kumaon, although the substance is universally used in
pdn all over India. This stibject deserves to be thoroughly investi-
gated, and the merits qf karh and its process of preparation made
known. ‘In a further paragraph will be found an abstract of recent
investigations that have a bearing on the issue here raised.

The dark and the pale forms of khadira were both well known to,
the Sanskrit writers, but in later times they seem to have been con-
fused with each other. The process of preparation of kafha or kath

was described by Madden and no mOrt recent observer appears to |

have watched the manofacture with the same interest. Ong portion

" of the khairg, wrote Madden, is constantly employed in cutting down

the best trees, and* for these they have to search far in the jungles;
,only those with an abundance of red heartwood 'will answer. This

- 'is chopped into slices a few inches square. Under two large sheds are

the furnaces— shallow, and with a slight convex clay roof pierced for

twenty ordinary-sized earthen pots. This operation takes place in|

about an hour and half. The liquor resembles thin light gort, and:
the katha crystallizes on leaves and twigs thrown into 'it for that pur-
pose. Each pdt yields about a seer of an ashy white cologr. The
work is carried on for twenty out of the twenty-four hours by relays of
women and children; the men merely preparing the woed, which,
aiter being exhausted, is made use of s fuel.”

3. Reersal or Khersal.—From the wood of Asgoia Catechu is
occasionally obtained a pale crystalline substance known as khersal.
The woodmen, when cutting up the timber for fucl, sometimes
come across this substance and carefully collect it, since it is much
valued as a medicine by the Hindus, anll fetches & high price.
Dr. Dymock (Mat. Med., Western Ind., 232) says of it :—

« Reersal or catechuic acid is obtained from cavities in the Ywood

and occurs in small irregular fragments like little bits of very pale

catechu mixed with chips of reddish wood."* «In the forests near
Barifia, Guzerat, this substance is collected and is regarded as & valu-

able cure for ‘coughs” (Bom. Gass VI.,o13). It appears to be |

A 135
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The cubes of grey crystalline substanice is the katk which is eaten by ﬁm'\"?n".’ _

the Natives in their pdn and which imparts with lime a red colour to

the lips. It is apparently hardly ever emported to Europe and the |

name Aath, while chiefly applied to it, is in some pasts bf India unfor~

tunately also given to cutch. Xask and Cutch have by Europeans

been mistiken for the same substance, but the former is much purer

chemically than tife latter, and if may be owing to the fact of cutch

being the form exported to Europe, that catechu has lost the dormer

position it held as an astringent MEDICINE, It seems probable that oMedicinal

adden’s '
coount.

KHERSAL.
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procured from any of the three varieties of A, Catechu though in the
passages just quoted the reference is of course to var. Sundra.

v Reocent Investigation.—The Agriculturel Ledger (No. 1 of

1895) records Dr. Warth’s experiments and results in the manufacture
- of cutch and the correspondence that ensued on his recommendation
+for the establishment of central factories under Government control.
. Dr. Warth showed that the Native system was Wwasteful and destruc-
tive,"more especially through the use of iron cauldrons. He ex-
plained that -the active principle of cutch was the tannin known
as Calechu-tanmin. This forms a greenish-brown compound with
ferric salts, There is also present, however, another substance
- known as Calechin and this is the active principle in £a/sk or the
edible form of cutch, Catechin is, however, easily changed into
tannin. It i8 soluble in hot'water but practically insoluble in cold
water, while Catechu-tannin is completely soluble in cold water,
By .this simpe circumstance Warth proposed that catechin should
+ be invariably separated from the CateChu-tannin and‘ sold by
itself, but he Bhowed that-it was essential that this should be
acomplished by & rapid process andein concentrated solutions.
Ettl had previously pointed out these peculiarities but Warth gave
-them«a practical value. The concentrated decoction is by him
. recommended to be set aside for five days, to allow of the formeation of
the crystalline Catechin, Cold water is thea ddded and the solution
fillered and theiltrate again boiled down to form Cutch {ree from
Catechin. It seems probable that by some such process ka4 may be
regularly manufaciured by the drug-dealers of India, since the
Kumaon'supply could hardly suflice to meet the Indian consump-
tion. - ,

Varth then demonstrated the injurious action of iron on Catechin
and uryed that copper cauldrons should be invariably used. Warth’s
observation that wood spotted with white deposits is richest in a
Catechih and that such wood is more prevalent in Oudh than in
Burma, confirms a wide-gpread Native opinion and probably points
to something peculiar in the variety of plant grown in Oudh as com-
pared with Yhat of Burma, ‘

The inquiry was next prosecuted by Dr. Leather, Agricultural
Chemist to the Government~of India. His Assistant, Mr. Collins,
furnished & most instructive table of analyses in which he showed
* that commercial valuations rarely coincided with percentage of Cate-

chu-tannin and . Categhin (more especially of the latter) but was
dependent mainly upon the appearance of the extract. So far as the
tanner iy concerned thé complete absence of Catechin might be said
- to be wrecommendation. Dr, Leather dealtin a most interesting
manner with the best methods of cutting up the timber, with the
A' 135l : L
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Production and Trade. \G. Wa't)

ACACIA
Catechu.

effect of different kinds of water, the quantity of water required, ‘and¥
the time which was essential to boil the wood. Briefly he showed that
it would be more economical to reduce the wood to shavings by the
carpenter’s plane rather than to cut it into chips as at present. When
reduced to shavings the yield of Catechu-tannin and of Cstechin was|
much higher than with chips; the quantity of water to weight of wood
could be reduced from 20 to 10 or even less; and the duramion of
boiling might be reduced from 12 hours to half an hour.. All these
circumstances indicate not only vast financiai economies hut the pro-
duction of a superior quality of extract owing to the smaller amount
of boiling that is necessary, The separation of white Catechu (or
Catechin) from Cutch {or Catechu-tannin) might be made a com-

mercial success if attempted from ah extract prepared in the manner |
- indicated by Dr. Leather. - & Y

Dyes.—In The Agricultural Ledger (No. 35 ¢f 1896) will be
found the resylts of Professor J. J. Hummel's and Mr. Reginald B.
Browh's chemical investigations into the dyeing properties of Catechu-

_tannin and Catechiil. Biiefly they have demonstrated thatboth these
substances may under certain circumstances be used as dyes. But
the reader should consult the publica‘ion named and purel; chemi-
cal works fo. other details regarding these compoudds. “The present
purpose is to convey the facts of commercial importance and the
bearings of recent research on possiple developments of the Cutch
industry, - » ‘

Production and Trade én Cutch.~Trustworthy returns are
not available regarding the production of Cutch in Indik.’ The trade

is very largely in the hands of smallgnanufacturers and dealers. As|’

a rule the right to work the Cutch fOFests, belonging to Government,

is granted by license and is sold by auction or tender. The period |

for which the licenses hold good is usually four months. Commercial
Circular No. 11 of 1896 gives certain particulars of interest regarding

the Burma trade. It is calculated that on'the average 80 Cutch trees |
are used per cauldron and as the'average price paud for the canldrons | - -

comes to Rz25, the average. price Obta.ineq per *ig‘ee~;_c9més§ to
Rz-13. But each tree would yield about 25 cubic feet, say -} ton, so

CUTCH DYES.

)

CUTCH DYES,

TRADE IN
CUTCH.

that the price obtained is equivalent t0 - R5-16" per ton, or nearly as|

much as is usually got from 1ocal traders for undersizeq' teak logs.

It would seem that the Burma production averages from 130.000 to
150,000 CWt. a year; the South Indias perhaps 1,000 cwt. ; the .;Bom-
bay perhaps haif that quantity, and it is probable that Bengal and:the,

North-Western Provinces yield b?ween them - about . 20,060 cWt. |

This conception of the probable ’g;n\?al production is ' infe.ted” yeryd .. . -
largely from the returns of Foreign, Coasting and ' Internal-Trade, | ~

rather than from actual statistics of production and conseguently :it |

("‘26.1 ) : &135‘
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Fluetuations.}

Coastwise.

T to Bombay town and Presidency.

ignores local consumption, Thus, for example, the total exports to

fdreign couptries were 83,739 cwt. valued at R%6,96,106 in 1895-96 ;
133,082 cwt in 1896-g7; 97,187 cwt. in 1897-98; 61,669 cwt. in
~ 1898-99 ; but it rose again to 137,815 cwi. valued at Rgs,70,432 in

18991900, and in 1goo-190m fell to 101,95 cwis., valued at
R18,91,369. Of course the bulk'of these transactions are from Bérma.
For’example, taking the )ast-mentioned total exports, Burma femished
99729 cwt,, Bengal 3,303 cwt, Madras 57 cwt., and Bombay
with Sind, y cwt. The Bengal trade seems for some years to have
declined and direct shipments from Burma’to have increased. The
United Kingdom, the United States, the Straits Settlements and Egypt
are the countries to which the largest consignments are made. The
United Kingdom takes from 78 to 80 perecent. of the tolal annual
supply.  Of the coastwise traffic Bengad (Calcutta) is the most im-
Portant receiving centre and Burma the most important exporting.
In ‘895‘965.,Bengal received 35,079 cwt, Bat that grafic seems to
haye declined seriously and last year was less than half the quantity
named. ¢ The Rail, Roag and River Bomé trade shows Bengal Prov-
ince as the most importgnt receivilg centre*and mainly from the
town® of Calcutta. ‘While sthe North-Western Provinces might be
called the most important exporting centre, thg majok portion going

o ~
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» ACONITUM spp,
[D:'ch'onai'yof»Eco.r‘w‘vht'c“Pr;)ducts, Vol. I, A, 296.) | .

. Tuz IN_DIAN ACONITES :- ﬂ
THEIR VARIETIES, THEIR DISTRIBUTION AND THEIR USES.
- By @eorae WATT, M.B, C.M, F.LS, OLE.

ACONITUM is a genus of perennial herbs which belongs to the INTRODUC-
Natural Qrder RanuNcuLaces. It comprises in the whole world about| " o0
180 species, chiefly inhabitants.of the Northern temperate zones, In
India seven or eight species are met with, but a fewsof these possess | Monk’s-hood.,
several very striking and locally important varieties some of which
might with advantage (from the economic standpoint at least) be
regarded as distinct species. : L
The Indian atea of distribution may be described as extending | Disteibution,
from Afghanistan, Baluchistan, Hazara, Kashmir, Kumaon, Nepal, |
Sikkim, and Bhutan to the mountains of Assam, Manipur, and* Burma.
Bulon the mountains of Central, Western and Southern India no
representative of the genus occurs, , | . :
While these interesting plants are thus confined 'tp +he quf'/' :
mountainous tracts that skirt the geographical frontier & Ié&h Yew
drugs are more frequently present or 1.ore generally understood by
the rural drug dealers—so far as sich knowledge goés—than are
certain forms of the genus Aconmitum. "In fact it might be said
that the Aconites are very much more extensively used in Infdian
pharmacy than is the case at the_present day in"Europe‘»and America,

But perhaps the most poisonous forms are most largely employed as :
animal poisons—if one might not say i criminal poisoning—than in|{ Polsosing.

medical practice. This circumstance thus enhances the interest and
value of the researches recently instituted into the subject ,of - the

-

( 263 )
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A, LURIDUM,

Indian Aconites. It hgs in fact been recognised, for some years
t:ast.'as ar imperativé necessity, #:5., to be able to readily and with
certainty distinguish at Jeast the chief qualities of Aconite root, as
met with in the Jndian bazars. It was felt that, were that possible,
the fqrther stage, 273., to bave thgse roots chemically and physiologi-
cally investigated, might be comparatively easilyaccomplished by the
amly of talented and voluntary workers in Europe whose,.services
could readily be enlisted. It was believed that all that was necessary
to develop a regular «nd satisfactory trade in Indian Aconite (and to
be able to contro! and supervise’such trafhic if need be), was definite
knowledge of the chief forms that exist and the regions from which
these are severally derived. * .

Keep_ing that object in view 1 have conducted since 1893 certain
tours of inspection to a few of the regions of sapply and have thus
been enabled to study the fresh plants on the spot. I have further
been fortunate enough to secure the geneious assistance, of several
I':orest Omce.rs unid others whose official duties lead them to the aconite
areas, or bring them ino persongl centacte with the traders who
regularly export the rdots to the plains, I have at the same time
called. upon the TGovernment Medical Store-keepers, and the
Dmggxsts and Merchants of India % favour me withosamplgs of the
r_oots in their possession and 10 accompany tese with such informa-
tion as they may possess regarding the names given to these roots, the
sources from which they are procured and the .purposes which they
serve.. Extensive collections have in consequence been secured and
a specidl effort put forth to obtain along with each consignment of
root, a corresponding botanical specimen with roof atlached. It has
thus been possible to arrive at a few fairly definite conclusions and
10 c_a:,abtis:h expeciations of even better results ‘in the future, from
the investigations still in progress. Under these considerations I
may be excused from giving here the most cursory sketch and in
qomg so pardoned for the possible misconceptions that are very
likely to be estrblished by extgnded research; for, in my opinion, the

\ ‘?ﬁnuj/-'-.?eds revision very badly, and must be carefully studied by a
co.~Tetent botanist, It will be very satisfactory to all who have to
concern themselves with these plants, if this be accomplished early,

- Aconitum ferex (all varieties), 4. heterophyllum and the plant or

plants ‘hitheno designated A, Napellus (excluding two varieties),
ar the !or‘ms 1 propese to,regard as commercial and the following
in alphabetical sequence are the unimportant forms,

5003“'01' LURIDUM, Hook. f. & Thoms, (Fl. Br. Ind., 1,
28).—This species has recently been furnished by Me. C. Gilbert
Rogers, I.F.8., Depaty Conservator of Forests, Darjeeling. He tells

.A-@o
( 264 )
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UMthportaM Aconites.

(G Watt) o ACONITUM

Napellus.

us that it i8 known as suya-banshi and is a rare plant found onJ A. LURIpUM

Sandakphu. * It has no fleshy root like the other species of acohite

but an underground rhizome which is not thickened but is enclosed‘i

in the scaley leaf sheaths reduced to & fibrous mass.”

. A, LYCOCTONUM, Zinn. ; (Fl. Br.1nd., I, 28).—This species
occurs in Europe and Northern Asia snd on the Western Hithdlaya
from Kumaon to Kashmir between altitudes of from 7,0co to 10,000
feet. It frequents forest glades but existscthere in small isolated
patches. The root does not appéar to be used medicinally in India.
The reader will find a brief comparative statement of its chemistry in
Dr. H. A. D. JOwett’s mpst learned paper on Afisine published in The
Agricultural Ledger Neo32 of 189% (page &),

A. NAPELLUS, Zisn. ; (Fl. Br. Ind, 1, 29).  Var. MULTI-
FIDA and ROTUNDIFOQAIA.—The Flora of British India speaks of
the plant hitherto supposed to be this species as émbracing two
poisonous varieties, besides the two above mentioned nor:poisodous
forms. But from a commupicaton I have had the pleasure to

receive from Sir William Thigelton Dyer, it would appear Dp. 8tapf

“has come to phe opinion that A Napellus proper does not exist in

India at all. I havc long felt that ‘& mistake had been made in the
association of so many forms under‘one species., Eyom an economic
‘point of view at all events the non-poisonous forms have to be regarded
as very distinct and as necessarily forming a group by themselves for,
in addition to the circumstance of being non-poisonous; they are
never collected for the purpose of export. They are said to Re eaten
by the shepherds on the alpine ranges, but I have failed to find that
they bear any Yegularly recognised vernacular names. These non-
poisonous forms, moreover, occupy 8 Very definite and restricted area.
They occur plentifully from Garhwal to Kashmir, but rarel§, if ever,
in association with the poisonous forms. The great centre of develop-

ment of the poisonous forms might, be said to be rorth and west of,

Kashmir, sz, in Gilgit, Hazara, and Beluchistan, and it reems r3-
bable one of them occurs also in Nepal (Conf. with réma. » elow
undet A. rigidum.) Further it is significant that in structure, the
roots of both these non-poisonous forms are ractically identical and
very much more closely resemble the roots of azis (A. heterophylium)
than of the poisonous forms of series. :I'hey are pale white farinace-
ous roots with, as a rule, only one t.:lrcular cord of fibro-vascular
tissue in which the vessels are grouped in wedge-shaped bands.

A. PALMATUM, Don; (Fil. Br. Ind. 1, 28) —This species
would seem to be distributed from Garhwal through Nepal to Sikkim

A. 410, 411, 416, 417.
( 365 )
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_ and possibly to the mfuntain of Assam. Mr. C. Gilbert Rogers, tells
| ug that it is, called selg=bikhuma by the people ob Sikkim, that is the
__white-bikhuma,while ‘the black-bikhuma, is a form of A. ferox—
. dikhuma might be translated « similar to” or “like "—bikh. Theroot

is sold all over Indix and is very, generally recognised as being non-
‘poisonous, It is'the® Bikhma, bishma, wakhma®and. vakhma of the

- drug shops of India, némes that denote a resemblance to- b4, but also

the fact that it is non:poisonous. 1 believe it is the root most generally
sold under the name of jadvar and is very possibly the nir-biski of
Indian classical pharmacentical Works. - Mr of course means “ free
from,” bish *“poison,”; According to Professor Rudolph Roth, the
nirvishi of - Sanskeit (and apparently of, Dr. Rofburgh also) is
" Kyllinga monocephala, Rostk. But it would appear probable that
while nirvishi may mean a non-poisenous aconite, irvisha may
dendvte an antidote to aconite. The late Moodeen Sheriff was of
opinion that in ordefhg}“non-poisonoué atonites the only,safe word
10 use was the Arabic name judoar. But Colonel H. 8t. Clare Caru-
thérs, 1M.8., (Medical Store-keeper,Madras) shas furnished me with
a sample of poisonous acchite, preseryed in yrine (Aconitum hians),
as being the jadvar of the Sputh Indian bazars, .

_ Moodeen 8herift describes two forms of jadvar €¢) a swmall roct

. which he says is easily procarable in Calcuttd, and is about three-

fourths of an inch to one and-a-half inches long, conical, mugh
shrivelled, shrunken and depressed irregularly, brown externally
ahd internally ; cuts easily and smoothly being somewhat soft in
texture 2nd though distinctly bitter, generally imparts a slight
sweetish taste at first. It i quite free from acrid and tingling sensa-
" tions when chewed. Now I would observe that I am unable to
identify any of the numerous samples of aconité in my possession
_ with the above description, What it most resembles is the shrivelled

“last yelr's tobers of A, heterophyllum. 1f a fairly large sample

of atis be examined, not s few of the smooth conical characterfstic
_Yoots of that species will be found with a cylindrical much shrivelled
%nd' darke- coloured root attached. This is last year’s tuber and
oné-<inple' of dikhma sent to me by 2 European chemist in Lahore
consisted almost entirely of éhrivelled old tubers of ats, Stewart
 tells us thas in the Punjab the name sukAi har?, given to this aconite,
 implies fresh roots springing from dry ones,

- Dr. Moodesn Sherif's (b)eform of jadvar is, I believe, the present
root, It is often met with broken into short lengths such as he
descr_ib_es. At .all events it has come to me from all parts of India
as being bikhma, Professor Paul Bruhl, of the Bengal Edutational
Service, who has devoted much time and care to’the étudy- of the
RanuNcULACEZ, places A, palmatum, Don, as a sub-species under

A. 426.
' ( 266 )
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A, ferox,” Wall. 1-regretto say that I dg not concur’ with. him in | gy,
that-opinion. To"me it is & perfectly distinct specied and efontomi=| ~ -
cally it certainly has' its -nearest sffinities’ with A. heterophyilumy| .

A. multifidum and A. rotundifolium, and I think the association
of these plants wotld be hotarically more correct than to’place
A palmatum, Don, under A. ferox, Wall. T . _
fes et with in trade the root is pale-brown, it invariably exists | o Extornal
in long, mostly straight fragments, sometimes twisted together but{ ppearan
never completely pyramidal. The fragments -range from 1 to 3
inches in length and”from quarter to half an inch in thickness.
In structure they are almost,pure white and of a starchy. consistence strue‘gvnredof
with large, though inconspicuous, fibro-vascular bundles, forming a the Wood.
complete double ring, mach as in A. ferox, -Wall., -var. taciniata.
Sometimes the rings of vessels split into several isolated portjons in |-
which case the root comes o resemble that of A, ferox, var. atrox.
Still it may be said that this is perhaps the most easily distinguished
of allothe Indian trade aconites and as it is very generally fecognised ‘
as non-poisonous artl as deing similar in its properties with a#is, it is
often sold under thal name ormixed with atis, It is somewhat signi-
. ficant (as pointed out in the Pharmdoographia Indica) thaf Waso-

wicz should~have found the alkaloid .in A, heterophyllum identical | Rkatold.
with that yielded by & sample of the wakhma tubers examined by
him, © - . ° : ’ o

Bikkma is irregularly traded in throughout India and perbaps| Trade.

should accordingly have been included among the commergcial forms.
It has not been assigned that position, however, on account of the
opinion that it is probably only as an adulterant with or siibstitute
for atés that it finds a place in the drug-stalls. At all events its
reputed merits as jedpar and airbishi can hardly be erflertained
seriously, when its"ascertained chemical and physiological properties
are borre in mind. And it may be added in conclusion that some
authors, such as Dr. R. H. lpvine (Mat. Med-,_Patna) gives dikkma :
the scientific name of A. heteropfyllum. U. C. Dutt says that by ®
the Hindu writers on Materia Medica a/is is regarded ' afi. an‘idote |
to poison, hence its Sanskrit namesof ativista or alaicka. It will
thus be observed how intimately A. Aeterophyllum is associated with
A. palmatum. For an accofint of a root known as FALSE Bixknma,
see Pharmacographia Indica (appendi%, pp. 114—22). N
E ) ' .
A. UNCINATUM, Zinn.; (FI. Br. Ind. I, 28).—This species A;
might be said to be said confined to Sikkim and its most charactegistic | INCINATUM.
feature may be said to be its twining stems and long slend@r roofs,

embraced by fibrous sheaths. It has not been furnished as used .
_medicinally. ' ’ ‘

A. 426
( 267 ) 4
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. A. HETEROPHYLLUM, Wall.; (Dict. Econ. Prod. I., 91—4)-
Althongh not.n its Alphabetical sequence (sthong the commercial
wconites) it seems desirable 10 deal with this species here, 50 as to
bring it as near as possible 10 4. palmatum and permit at the same
time of the two poisonows species being dealt with alongside of each
other. This is an exceedingly abundam specils on the West Tem-
perate Himélaya from Kumaon to Kashmir and Hazara, most plenti-
ful at altitudes of from 7,000 to 9,00 feet, but occasionally (espe-
cially orrthe more wlsiern sectign of its area) ascending to 15,000
feet. It might be described as the aconite™irst met with on ascend-
ing the Western Himdlaya; 4. Lycoctpnum next appears, then the
various forms of 4oonitym ferox or on the extreme west of the so-
called A. Napellus (poisonods forms)s at altitudes of 10,000 to
13,000 feet; and, last of all, thesnon-poisonous forms of that
species, up 1o altitndes of (8,000 feet, but most abundantly at alti- «
tudes of 14,000 t0 15,000 feet, 1 collected A. heterophylium and
A, multifidum growing side by side on the Sach pass in Chamba, at
an altitede of 14,000 ieet.and just underncath®the Sharran glaciers in
Kullu I found A. multifigum at an altitude of*18,000 feet. Through-
out the area of grealest abyndance of A. heterophylfum, poisonous
aconites may be described a5 cdmparatively spedhing uaknown.
A ferox appears in Kunawar and from there is distributed eastward
“to Garhwal, Ktmaon, Nepal and Sikkim. From Simla morth.wgst
through Bashahr, Kullu, Chamba and Lahaul to the frontier of
Kask_\mlg proper, practically no poisonous aconite occurs, and that is
precisely the commercial grea of 4. heterophytlum as it is also the
region within which the non-poisonous forms of A, multifidum and
A. rotundifolium occur most plentifully.

Ae; heterophyllum is known throughout the g;eater part of India
as A, alv_e'kq, palis, batis and as already remarked (under A. pal-
matum) itis in Sanskrit A¢roisha, which might be rendered “ antidote
to _pmson.". It seems that on the Eastern section of its distribQtion
it is sometimes called mirdiss, o name which is-probably, by the best

‘ipf\orry&d’lNative drug dealers, restricted to A. pa/matum. "Moodesn
Shqﬁﬁ says t}_zat ifn South India this root is designated vilaydH-
vajffe-turki, shimai-g¢

a 10adayam and sima-ativasa (vila-yiti, shima: and
stma are Words that denote

. “ foreign " and Moodesn i
that it would be unsafe 1 order vajje-turki 'with any i::: ﬂ:: gttt‘::;
the true root—the prefix «foreign” must, in every instance be
given. Mr. W. R. Lawrence, C..E., tells us that from Kashmir this
root is largely exported: under the names of pasis or marmdda.

I is extensively exported from the North- . »
the plains of Indis mdpgnebe had onth-West Hindilaya to

practically in every drug sho
throughout the country. The discovery that its active pﬁnci;le wa‘:
A, 401,

( 268 )

drying when it is sometimes of a qull grey colour. Last year’s

. (see para. 190). In structure at's Toots are of a uniform white

gufi monk’s-héod, alluded to by Mr. W. R. Lawrenoe, C.I.E., in his
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present in very small quantity, entirely destroyed its European
reputation and the foreign exports weré in consequence suddenly
brought to an end. Iis seputatign as an amiperiodic has, moreover;
by recent investigations been fentirely rejected. But that it is a
mild and pieasant tonic is nnivo{'sally accepted by Indian medical
men. It is said® to be useful in chronic diarrhcea and dysentery
along with other astringents. ?

The reader will find a valuable account of the chemistry of this
root in The Agricultural Ledger No.32 of 1896, Large consign-
ments of the tuber were sent by my office to the Imperial Institute.
These were in due course placed in the hands of Dr, H. A, D. Jowett,
the result being his .most leamed report, that may be said to have
completely removed the:prospects of any possible future foreign trade
in this &rug. .

Atis root, if of good quality, should break with a short starchy
fracture and present a dniform milky white surface. The fresh fully
grown root is about 1 to 1 inches long and perhaps 34 inch thick
at its upper extremity. In shape it 18 ll_ke & minute carsot, smooth
and almost quite white externally, unless when fermented by bad

tubers are ~<hrivelled into long stra?ght. thin warted structures, that
very much resemblé fragments of the thinner roots of A. pa/matum

farinaceous substance, with in transverse section 4 or s isolated, cir-
cular bundles, the vessels of which are grouped in radiating wedge-
shaped bands. Several European and Natjve mer¢hants and
chemists, in connection with the recent inquiry, furnished-me with
parcels of the roots of A. palmatum, under the name of afis and
others, parcels of the true a/s largely admixed with A: pa/matum.
These facts may be taken as denoting that in Indian pharmacy they
are regarded as practically identical.

A. FEROX, Wall.; (Dict. Econ. Prod, 1, 8y—g1; P. Brihl,
Annals of Royal Bot. Garden, Calcutta, Vol. V., 100-r2.~This is
the NEPAL ACONITE or INDIAN ACONITE of European Commerce,

Professor P. Bruhl, B.E.8., in the paper above cited, refers this
species to three sub-gpecies, namely :—1. MOSCHATUM—a Kashmir
plant collected by Mr. . F. Duthle, Director, Botanical Survey, Northern
India, in the Liddar and Musjid Valleys at altitudes from 122000 to
14,000 feet, Of this I have received no specimens (in copnection
with the inquiry into the medicinal aconites} nor do I think it is ever
likeiy to figure as a commercial root. But is it by chance themoAund-

oI
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A. FEROX,

Valley of Kashmir, p. 76 2. FEROX, proper under this Bruh|
‘A. 40!.
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A Feuoy. | dwnmmiremnm and twomore b been ;
Varieties 6f . i A more have beea hrought to light
abigs | rooenty.. But the soa’ Scstern porton o thd e uf Gribation of

tbe”ms appeats tofie in Kunawdf of’ % be described
; bt il ] Ssalwatd they extend
through Garhwal, Radon, Negl], Sikkiin 1o Bhoska xbd Maninur,
. "Bruhl's last sub-specien..«3. PALMATON i% distabuted from Gaghwal
amd has alregdy been sufficiently discuseed

" (pages 3_9-91)-:”;‘:5..’ ;
. It will thii be soyn'that the great srea of. 4. ferox is the Central
‘and Eastern Himélayg and thatsa gap acenrs westward (which
corresponds ta the area of 4, heterophyllum and A. muitifidum and
A rot’und{fa[l_um) before the tract of country is reached in which
Bruht’s third sub-spécies occyrs. But vhhin the head-quarters of
A. ferox there is gnother’ curiously arbitrary isolation: the western
A w, i3, Kumﬁ', Garhwal and Bashahr (Kunawar division) con.
tains a weufmaﬁqd:%wgpfof forms that, fsom an economic point of
view, one 18 templed to sy deserves to be retained by it;;eli. That
gréup may be said to be represented by A, atrgx, Wall. Ttis true it
13 to some extent diffused eustward to Nepal and Sikkim, but examples
are raze and nowherg plentiful, excépt in Kumaon, Garhwal, and
) Bashahr. ‘The eastern half 8f the ferox area is, on the other 'hand
most ab\'mdantly occupied with. var. spicqtas (proba ly the'type qf
the s?ecles) and to a lesser extent by varieties /aciniatq and ¢rass;
_eaulig. The other varieties mentioned by Profegsor Bruhl sre hard‘l-
of any economic interest, and therefore attention may be conﬁnec’l'
to the tkree or four forms above named. But in thig connection th
.teader had better Eonsult the remarks offered below :

s . under 4. rigi
It seems thus highly probable that the so-called A. rigida,

.7 B NepaL Acownt
European pharmacy is. 4, ferox, Wall.,, var, spioata, but to ;E n:)i

‘| » var. erassjicaulis. The grade of root indicate

|- briefly indicated and furnish such particulars

extentVery possibly adulterated with var. /aoiniatq and probably also

: Lk d is obtained mai
.. from Sikkim but a distinct proportion of it comes fr mainly

» 3 om N

. way of Snkk:xm and a smaller amountis exported direct frox:%?:byl

. u‘xt'o the North-Western Provinces and Bengal, It may serve g usepf:l
-puFpose hdwever to now take up the forms of £, ferox already

. Tegardin, indivi
-+ dually as-jpay be available. In doing so it wilip:ne gotnh:e:'mdm-
d;s;::ggg,alph;beticﬁsl sequence. e
A VAR SPICATUM.—This has been recorde,
. Nepa}, Sigikx;n ;amg :Bhatan, Dut it seems probable (:hf:m:ll‘;ie(f; ‘srh“ll’
* comes. fmm Sx_khm. Jtis in fact very Possibly the trge ';1:’3) A
AOQN[TE of Bikk of European pharmacy. Itis the plant allud p
by 8ir Waltep Elliot as.the 4 ok

a8.the ati (very)—vithe (poisono :
A1uthors. Dutt calls it the visha or vasranabba of Sa::z r;zf as;;st;:

¢ 170 ) .
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‘sitha-bish, eringi-bisk or dagra of thwrvémacular, - In most languages
- of India it is simplydenoted by dish.oF-bikh {poison)—the name which

" it receives by the people in Nepal w4 Sikkim. Messrs. Kemp & C0.,” . =

Ld., of Bombay, have furnished ¢ t@,_'hh&mmple of this root underwﬂ .

es'of dachnag and falia. jIn Tamil it is vashenavi, = .
me;,gwmh is the m:i plenﬁtw&g:a?ﬁﬂl}est and most em?nsively
used aconite in India, but perhaps its chief consumption might be
said to be as a poison rather than as & drug. Medically it is mainly
employed in the manufacture of preparations intended fog external,
not internal, use. The roots ace darge, thick, when ress, soft,
flexible and pale greenish-white, but when quite gy, they become
hard and of a dark brown or bisck colour externally and of &

brownish-red colour intérnally. The half dry root when cut resem- |

. . in consistence, but as it matures and dries it becomes hard,
:Le; ::;rd‘uker portions developed as imbedded irregular patches
within the tissue, These patches somewhat resemble resin in cleav-
age. The fibro-vascular bundles are seen to fornr an irregular
sharpl'y pointed, star-shaped structuré that encloses a small central.
core surrounded by a second Circular ring of fibro-vascular bundles.
The Medical Store-keeper, Bombay, sent me %'safnple of this root,
-that had been preserved in cow'’s l}“"e- .Thls is & very common
practice, as it saves: the root from pecoming weevil-eaten and does
not appear to injuriously affect it. It seems projable that to this
‘ircumstance is due the fact of the root being so often described as
«black " and also the further fact of its instantly staining the water

into which roots are soaked. The word ““kala” (black) seems, | .

more frequently denote that the rdot is viewed as a
E:ﬁ? ;:)it;:m rather th(:n its yactua\ colpt_nr-‘ .Ooionel J. !’nrker, M.D,
I.M.8., tells me sthat this root as met with in Bombay is oftgn adul-
terated with the tubers of Gloriosa superba. . .
The chemistry of Nepal Aconite has recently recexv{ed efmsxder-‘
atle attention. It has long been known that the chief difference
between the true aconite of Europeal pharmacy and the present root,.
was the fact that the alkaloid present in the-later was preudaconiline
not acomitine. The reader is referred to The Agrieultural Ledger
No. 19 of 1897 and No. 3 of 1898 dor particulars on this subject.
The Iatter paper, by Professor Wyndham R. Danetan, and. Mr. Francis
H. Carr, A.l.C., gives a detailed account of the properties and decom-

position products, of the alkaloid pseudaconitine. It seems probable ‘

that physiologically there is .very lit.tle difference between the two
alkaloids, except that pseudaconitine 1S very much more active. The
chief -objection to its extended use medicinally. may be saidtg be the
dificulty to obtain a continuous supply of the root of uniform
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2. VAR LACINIATOM ALSO VAR. CRASBICAULE. —The former

: ith occasionailyin

and Kumaon, is possibly presét also in N!;f‘ﬁruzxar&y:l
abundant in Sikkim-=ut is knotyn, so far as present jnqulrys .
mainly from Sikkim supply. elatter is a rare plant and 5o farsolf:'
only been recorded as.met with in §ikkim. I Kunawar a plah .
beén found that for the present has been pi & has

. aced under yqr,
- though it may be but 3 more acutely laciniatum,

dissected sta;
Mr. G. 8. Minniken,d.F8., says it is culled kalg state of A, atrox,

to its being & more deadly poiSon thanthe mo, "’Zf—h:;t i: allumfm
ibat its roots are darker coloured.  Both /aginiatum angd ret:es.sanly
are designated Aalo-8ikhuma by the people of Sikkim_‘c aaswt:‘l'l/e
contrasts tht:.m with A. paimatum. Thbe former is i:;t‘ne:v ich
allied botanically to that species, in fact it might almm s);l‘::] Os'ﬁly
itis the inclusion of var. laciniatum under A, ferox that jusuf d:il
association of A. palmatum with that profean plant Th] tfies ther
branched inflotescence and the characte . n€ wide open

. s 1 of the follicle, are points
that are very similar invar. faciniatym and A palmatum s“?t:;:;s

it
var. laciniatum. Economically A, palmatum (wife.s:3 heim a)n.to
A. ferox, var, laciniatum (black- 4) and

bikhuma ‘e s
whereas the white-root is non-poisonous, taeﬂslzsiyigl:mﬂa{, for
Jpoisonous. It would, in fact, seem probable that jt was th f:eedmgly
aftorded the alkaloid to which Professor Wyndham R Dun : root that
(Agrictitural Ledger No. 19 of 1897, page 4). as not. o aLcts ltm refers
ponding with the properties of pseudaconitine. He reverl‘)’ corres-
same circumstance in a letter dated 26th June 1900, but Sto this
his fnal report has not come to hand. I wo?:ld' be i“p to‘ qa‘e
should the chemical results confirm the association of thism:'emn.g ’
A. pdimatum rather than with 4. ferox, var, spioatum xz ant with
was unforturately made in the first consi . Amistake

. ment of the root .
form which wore sent to Professor Dunstan, and i Cmsi;fle:::

fresh consignments carefully autbenticated had 10 ba supr:
re-examined. Onge of the samples already examine; %’Ppll;edf and
Dunstan afforded 5o per ceat. of alkaloid. Y Professor

. . : ould that
a distinct‘poison from aconitine or pseudaconitine, prove to be

i ino . th
- sity of knowing its.exact physiological action bece € urgent neces-

) i : m
ent, when it is recollected that this exceedingly ;:i’::mce appar-
possibly mixed with much of the root that findg jg wa e oot is
under the name of “Nepar AcoNITE.” y into market
TLe' variety Jaciniata would appear to be
. th bas
Moodeen 8heriff and veey possibly the £alakar of oo hale-baihnag of

are, if anything, lazger than those of 4. ferox, yq others. The roots

‘ r. epicatum, b
‘A‘ 39.7. . h Out 50
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;‘ack Békhwnia. (G. Watt]; "%,“,}:““

i “di istingtished.
that they can with great difficulty be distingtis
Mr. C. Gilbert R{)gers, however says.the prbfessionl asonite colléc-

tors of Nepal and Sikkim have ' dificulty in distinguishing the

¢ only ext imal character of importance that
:t‘:?k‘:so n;;:e:%::l. si;rhl: as diystind".'e, is the numerous circular scars
indicating fallen lattral rootlets These apparently abound at_ such
regular intervals as to give the root oi_uar. Iaq:n!atum the appearance
of possessing numerous nodes. This peculiarity, when present, i
fairly characteristic. 1n microscopic seclon var., laciniatem seems
1o difier from A. ferox-uvar. spivatum by the absence of the inner
ring of bundles that encioses the central core. It is thus fortunate
that there arc some characters by which this variety can be separated
{rom the truc **NEPAL ACONITE” (A-ferox Wall., var. qpvyatum),
for there would appear to be- little doubt that the indiscriminate use
of var. laciniatum (in our present state of knowledge regarding it)
? mBuf%{AOR.beA“il'el:’m‘?-‘ ATROX. Wall).—~This very plentiful form
s met with West of Nepal to Kunawar and may be said to be most
abundant in Garhwal, where, agcording to Me. J. F. Duthie, Director,

Botanical Survey, Northern India, neazly,every alpine vailey has a form

i jar-.0 its d whick bears & name dissimilar to that in the
" :t I:r:jl\::‘;?n ‘:hl.b l;l:t;?a was good enough to send for my inspection
?tfe entre series of aconites in the Saharanpur Herbarium.. These
s gone over very carefully by ProfGSSO_l' Bruhl and myself. We
pay gt the conclusion that the aconites collected by Duthie in
g:}fwa? and Kumaon, and which bear the following ’Vernacul?,r
names, were all local forms of A. ferox, var. atrox, vis. :-—I?Iuhkmd,
bhanwa, kawriya, diluja, dhanla, dhumuriya, jhirina, gobriya an
sari. The Deputy Commissioner of Garhwal furnished (in-Novem-
igr x8.99) a parcel of this root which was forwarded to thegImpenal
Institutc for chemical examination and report. ~
" Spesking of Kumaon, and 3$ illustrative of the abundance o
g be remarked that Meororoft attribated the stupefiant
etiects l: m;y honey from certain localities as due to the Bees
:ﬁ::it: oox: :conite.) Mr. G. 6. Minniken; who has given much
cearefulg study to the aconites of Kunawar, has furgished at least
two forms of var. atrox, one of which is possibly an undescribed
and distinct variety. He tells us thatin his part of the country
the poisonous acomites are collectively C!CSlgnated’ mohra> and
that the most abundant and the one which alone is regarded as
medicinal, is A. ferox, var. atroX. Far away to the West (in
Hazara) a very different aconite (Dut & poisonous one), vis., A hians)
was sent to me under the name of mokri. It seems probable that

mohra is intended to denote the larger size and coarsef structure

A, 397.
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. that tp to the present date I have received no report o

" variable in colour of fiower and shape of leaf, its
~ in the characters detiled, that it is very readil

five opinion this is the: most valu-
sble, and hence puoet expensive form, of the Indian series of 4conite
‘souts. It was sefit.to me by one European chemist, under the name
of “ A, Napellus. Lign.” but it would seem that North and West
of-Cawnpore, this:is the 3:k4 of the drug shops, whereas South, East
and. West of Cawnpore §ik4 would be the Sikkim and Nepal root
discussed above under vars, 1 and 2 above, . The white-5i%4 root is
easily recognised ; when pxy it is britfle agd white on section, has a
farinaceouns structure, in some respects.like that of bikkma, but it is
distinctly poisonous and must, therefare, be carefully distinguished.
It is usually abont twa to three inches long. 1Is broadest at the
. immediate extrémity and gradually and uwaiformly tapsred to
sharp point below. It is nearly always perfectly straight. . Has few
tnorns or warts (i.e., bardened stumps of latexal roots) and the cuticle
is of a chestnut-brewn colour, smooth, thoagh at the same time
irregalarly contracted into exceptionally large folds.

" In microscopic transverse gection this is a most poculiarreot, quite
unlike any of the other formis of A. ferexs in fact so much is this
the case thatl strongly suspect it may in future be retained 2s a
distinct species under its original name of \A. atrox, Way 1t
“possesses well-marked fibro-vascular bundles, each of an irregular flat
horse-sioe shape or sometimes even elliptical, but so arranged as
to construct a broad ring around a central pith, Occasionally also
a few large isolated ‘bundles occur within the chain or ring described
and ill more frequently the central pith, (especially in old Toots),
is decomposed 80 as to form a large central cavern, 1 regret to say

n the chemistry
of this root. There would seem, however, little danger in ‘anti-
cipating Profescor Wyndham R, Dunstan’s report (which may shortly
be expected) by affirming that it will be found
the roots discussed above under the name of *“Ngpy

. L AcoNiTe,” 1t
comes from a definite portton of the Himdlaya anq, though very

Toots are so constant,

recognis
draggists of India, more especially of Nonhem,ly;xdia. snised by the
© 4. VAR, POLYSCHIZUM.—This 100t came to me from Mr. 1. 8
C. Davis, .68, Deputy Commissioner of Almora, and as .it was:
accompanied ‘with one or two botanical specimens, Bruhy consi-
dered the material jostified itg being treated as a didtings variety. He
accordlggly gave it the above manuscript name angd placed it under

a long
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(6. Wats) - ACOMITUN

ferox,

A fcm;', Wall. To me, howcv&;,;ihis‘much more closely allied to

var. atrox, in fact it seems probable-that weze that form restored’io

: , . der| -
ific importance, polyschizum v owid be placed as a variety under |
ist!Je ?‘he ;pfcimens bore the names ¥ phutkia (or fatkia) and gobaria,

in the original communication,—A™es that it will be seen Duthie
reccrds iﬁg connection with SOQe{’:i his Garhwal forms o, atrox.
Mr. Dayis forwarded a transiatiom of & repost he had received. from
the Political Peshkar at Garbyang, :gglrdlng agomte_. It would seem
that in Garbyang aconite root is dewued mka, tiut that ,th?m ale
two forms of the plant,: (a) fatkia and the other (5) gobana,-j-th.e
former isa smaller and less poisonous plant l}xan tlfe latter.  This is
very interesting, the more s¢ since nO botamcgl difference could be
said to be recognisable between the plants furnished. . The roots are
in fact much like those of atrox, onlysmaller. They have a white
farinaceous structure, within which.xs found a single non-star-shapefi
ring of fibro-vascular buidles. This root has not as yet been chemi-
cally examined, and I have seen no Sfunple in t.lre‘drug shopsﬂof(
India that would quite correspoiid ‘with it, though it would appear'no
doubt to be regularly exported go'ghe plaius and used as & drug,

M NAPELLUS, Linn. ; (Dict. Econ. Prod., I, 95-91).

%Ex(s) r‘nisl?;\lelznugnx's-'ﬂoon or COMMON WOLr's-B,gNE of European
writers. It is largely cultivated as an Ornar.nental,‘plant in flower
dens in Europe and America and fau:al accidents are by no means
ti;:fxrequem through the roots being 63“’3" in mistake for HORSE RADISH.
Curiously enough no form of MONK'S-H00D would appear to hm{e
become 'popular as garden plants In the temperate tracts of India
although its close allies, the COLUMBINE and LARKSPUR, are excee('i-
ingly popular. Possibly this may be due to the abundance of certain
species of aconile as weeds on the adjacent hills, ~The Indian supply
of the medicinal root may be said to be derived mainly f'xb_m.;th?
cusiivated plant and to come very largely from Germany, It is im-

use.

8¢) the plants referred by the Flora of
Bri?izh (}lr)lsdeil;’e:) (v':;iiie:gf this ‘species may ~have to be retained as
separate forms owing to the opinion ha}vmg been arrived at the 4,
Napellus proper nowhere exist in India. There are sev.era]‘ we]}-
marked forms of Aconite that must however, be dealt wn.h inythis
place since they more closely resemble (from the economic stand-

point) A, Napellusg than any of the other Indian species. The non-|

oisonous forms—A. multifidum and A. rotundifolium {Conf.
z;ﬂ[; page 89)—dre so very different from the poisonous ones in

ported into India and is the chigf root prescribed for internal |.
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their entire separation froth the series. Of the poisonous forms the
following may be espacially mentioned :—

A. RIGIDUM, Reick, (Fl. \r. Ind., 1., 29).—This form occurs
in Nepal. Some few years ag\.a valued contributor semt me some
botanical  specimens of aconit»\which he bad had coflected on the

" Northers mountains of Nepal. One of theseproved to be BYk4 or
Népal Aconite; another 5 large 'plant, with rigid leaves deeply and
acutely dissected. Sets of these were presented by me to Mp, Holmes,
Curator of the Museum, Pharmaceutical Seociety of Great Britain, and
others were deposited in the Rojal Herbarium, Calcutta, and in the
Roysal Herbarium, Edinburgh, Professor Bruht obligingly examined
them at my request and reported thaf the_ one was A. ferox, Wail.,
var. spicatum, and the other, matched.exactly the figure given by
Wall_ic_h (Pl As. Rar.t, 41) and was therefore in all probability
A. rigidum, but whether it should be retained under A. Napellus,
Linn., or trausfesred to A4, ferox, Wail., (as Wallich himself seems
to have thoughi) eonld not be determined without seeing the seed.
Unfortunately neither my samples nor-the Wallichian sheets in the

' Calc"ma Herbarium bore seed, 30 that Brub! was unable to give a
deﬁn}te opinion. From the observations already recorded regarding
the distribution of the forms of Acositum on the Himslaya, one might
almost be dispbsed to suggest that very possily the A. rigidum may
prove but a form of the truely protean East Himélayan species

A. ferox Wall., in which case the area of the series of Aconites here

:ﬂealt with, would be restricted very greatly and have its head-
in Kashmir and to the

of that State,

. A. DISSECTUM, Dsn~This so far at least ac economic botan
18 concerned includes 4. gpicatum One or other of these formz
(if they be separately recognised) is met with Plentifully in Kashmir
Gilgit; Zanskar and Baltistan. A sample of what I take to be very
likely A. spicatum was sent to me from Hazara, by Lieuteri’ant{
Colonel H. P. P. Leigh, C.1.E., Deputy Commissioner. Mr. Duthje
makes the curious observation that A. dissectum often fails 1o pro-
duce flowers. It may, therefore, be inferred that he js familiar with
that plant.  There are cerminly many sheets in the Saharanpur
Herbarium named A." dissectum and others 4, spicatum bot exclz t
in the more compact or more open inflorescence, there 'is probabf'
my_»ﬁn}e else by which. they can be separately distinguish d)
A dtasectym 1s recorded as occurring in Nepal, in fact thguA me
was first given by Dor to an aconite obtained from that im er? alsev
known country. Here and there throughout the Himélay‘; (:rc )
Sikkim to H.azara),occasional mention is made of bne or other of ?}:n
plants of this series being found, but it may safely be said the; onle
A, 413, ’

quarters
North and West (but only rarely to the East)

( 276 )

o

of 1902. The Indian Aconites. 101
s V‘ T Oleu
Haaara Acenils. (G. Wautt) ~ Achia i,

[}

assume economic importance in Kashhir and Gilgit. Itis in fact
significant of their -unimportance (if they e admitted as existing’at
all) on the Eastern, Central and W stern Himilaya, up to the frontier
of Kashmir, that none of my nun :rous correspondents have either
sent me authentic botanical spy:imens or parcels of the roots of
either of these plants. In fact the investigation of these two varie-
ties, more specially the supplies of root that migh‘t_ be procured
from Kashmir and Giigit and the percentage of aconitine present In
that root, is the most hoprful direction of futurs inquiry and research,
regarding the Indian Aconites.

A HIANS, Reichb.—This would seem to be the most prevalent
form of the nape/lus-like sefies of Aconites met with in India. !iow
far its separation from A. -disseotum- and spicatum can be said to
be clearly established botanjcally (or its separation even d-esxral.)le
economically) is a point which may be pa.ssed.over, ina review like
the present, professing ub it does to be mainly commercial and
industgial in its scope and interest. La.rge supplies-of tae root of the
plant, which Professor Bruhl_ recognises as being A. hiaps, have
been most liberally contributed by Mr. A. V. Monro, I.F.8., and after

Hazara. The first supply was registered in my office as No

and this was examined and reported un by Professor Wyndham A
Dunstan (see The Agricultural Ledger No. 19 of. 1897, p@ 5)-
1t was found to contain aconitine—the same active principlefaff. found
in the European aconite—though in smaller proportion, s Putbh so
that the Hazara root compared very unffwourably with the 2idjpprted.
This result led to further collections being made at other *:59 s of

1

him by Mr. H. A. Houghton, |.F.8.; Deputy Corservators of F:%

the year, from the belief-that the initial collection muy poss lfh e

been made wherfthe root was poor in aconitine. Subsequent.colfée;
tions were registered as Nos. 8926, 10239 and 14757. The repex

SEG Eag{'ls
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tions.

N
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FORN.

on these has not as yet come to hand, but a few chemists in Northera ="

Ir.dia have since furnished samples of this small root under the name of
‘e TRUE ACONITUM NAPELLUS,” and have affirmed that it was used
by them in place of the imported root. One European chemist sent
it under the name mitha sahar, so that it would seem to be regularly
efnployed in India, though of course to avery m’u.ch smaller extent than
A. ferox, var. spicatum or var. atrw.r. C.u_nously enough Davies’
Trade Report alludes to zo seers of mxtbfz tilia as annually exported
from Peshawar to Kabul. Moodeen Bheriff says that he believes very

small poisonous roots of aconite are met with in Northern India, but|

these are never seen in Madras. He alludes 210 doubt to the present
plant. A sample was recently, however, sent 10 me from Madras as
being jadgar. A. hians is the mohrs of Hazara and appears to be the
plant described by Stewart under the names piun, mokri, tilia kackang

A. 413
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&% and dudhia,—ihe Jast bein'g the bazar name for the root as sold in the
- Panjab. - K is a short woot, not that unlike the Buropean article, though
External .| smaller. The remains of the ste} are nearly always found on its upper
extremity.  Itis not more than\pne inch (or iuch and a quarter)
in length.- Itis of a black colad:; is curved, densely coated with
. short sharp thoras (i.e., stumps of lateral rootlew) ; and is terminated
Strueture | by‘'a short, hard, smooth pointed,beak. In structure it is found to
of Wood. contain well-marked fibro-vascular tissue, arranged in a single star-
~ shapedzing, very much as in the impwted A. Napellus, Linn.
It is, however, somewhat dificult*to obtair® good microscopic sections

i of this root, as it appears to break up on drying.

'r
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ARSENIC-as 11 OCCURS 1~ INDIA :

A POPULAR ACCOUNT INCLUDING THE CHIEF COMMERCIAL FACTS
REGARDI¥G THAT SUBSTANCE BY GEORGE WATT, M.B, C.M, F.LS.

C.LE.

i ially in-ei — REE
Awrsenic is met with commerc_lal]y in-either of the tl.u'ee forms THREE
the Oxide commonly called White Arsenic or Arsenious Acid and go%’ﬁ 2o
the Sl;lphides known as Orpiment (Yellow Arsenic) and Realgg.r .
Red Arsenic). White Arsenic although it does exist in nature is
e £ i d is obtained by the sublimation .
purely a manufactured article, an ¢d by 1 19T
f the arsenous vapours given off in the smelting of arsenical pyrites
P kelj or of the tin and copper ores. In the latter instance it
(s”gf:’; ;Lurs é a bye-product. The sulphides named are, on the other
1 J : 2 ,
hand, natural minerals though they can be and L0 some ixtent are..
artificially produced. These three forms of arsenic are known in

i ing vernacular names ;— T |
I"d';‘1—33,.‘2;:?},‘3w'f'f,,m__ White arsenic or Avsenous Anhy- White.

dride,— Sunka bish, safed sambul, darumuch, Benga‘.i; Sumbul-.?
thar, sunkhya-sundul, Hindustani; .So.mal or {amal-klxar, Mamt.hfi
and Guzerati; Sawkhya-safed, Pun]&’bl; Vellaz-pfislzdnam, Tlel,f
Tella-pdshinam, Telegu ; leslmr_ta, h?.narese; Seing, Burmese. 1

Itis Sin-shik, pikhsin, hung-pe, in ?hmese , Sanklu.z-wslza, sambala-
kshira, darumuch, Sanskrit; Slml:,. turabul-hdlik, s.ammful-fdr,
Arabic; Marga;né:/l, sum-ul-far, Persian.

. A. 1425-29.
( 13t
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HOW AND
WHENCE
OBTAINED,

Kumaon,

Punjab,

Arsenic as it occurs in India,

Orpiment or Yellow Arsenie. —Haritala or haritdlata,

Bengali also Sanskrit ; Hars4/, Hindustani, Hindi, Marathi, Panjabi,
etc; Artdlrum, Tamir; Hsae-dan, Burmese ; Tsze-hwang or pun-
#saon, Chinese ; Ursamkim, Arabic; Zirneik 21

rd, Persian.
But there %re two qualities of Orpiment, (a) the one used as a

medicine, (being regarded as au alterative and febrifuge) or crimi-
nally as a poison, and (5) the other for numerous industrial purposes.
The former is met within smooth shining golden scales and is known
in Bengali as Vamapalri-hariidla; in Hindustani as Zanks hartal;
in Panjebi as Zanki hartdl or partdl warki; in Marathi as Vurk:
hartal ; in Tamil gg Ponaridiram ; and‘in Sanskrit as  Swarna
haritalam. The latter form occurs in opaque masses and is a
coarser, more impure, and thercfore, less poisonous article than
the golden flake form . It is known in Dengali as Pinda haritala
and in Hindustani ag Hartal pili. - The leafy or ﬂak’y orpiment
appears to be chiefly imported and seems to reach Bombay mainly
from the Persian Guif port. It is this form no doubt that has some.

gin.]es been spoken of gs exported from Bombay to LEurope where
1t 1s used as a pigment,

Realgar or Red Arsenic,

] ~This is best kaown by its Hindus-
tani name Mansi/ or manchal

! s or its Sanskrit equivalent Manaksila.
It is also spoken of throughout the greater part of Ina as 7/ (red)

sambul (arsenic) and in Madras as Kudiraypal-pashanum.

Indian production and sources of supply.—Thereare thr e
localities within India, or on its immediate frontier, where the
sulphides of arsenic are not only known to exist but are in sufficient
abundance to be regularly drawn upen as sources of supply.
Thes> are Munsiari in Kumaon, Chitral in the Panjab and various
localities in Upper Burma and Unan,

Tte orpiment from Munsiari is brought for sale by the Bhutias
to the& Bagesar fair. This is the least important of the Indian
sgpplies. Elphinstone in his Account of Kabul (pages 146:47)
discusses the Sources of supply from across the Northern ¥ rontier
of India. He speaks of it as coming mainly from Bulkh. It has
long been known that yellow orpiment is regularly brought to
Peshawar for sale, anq i has commonly been spoken of a5 coming
from the Swat country afd Kashgar. In Kandabar it is also
lI';pOHed to be sold in fairly large quantities and to come from
; ;)r;;. flf:gic:l:“;y, howevexj, a writ.er in the Proneer (Scpteméber gt
of Chiteal whif:h ;e r:ost inkeresting account of the Orpiment Mines

s 3y, “ are situated in a flank of the great giant

Tirich-Mir,” 3¢ woutd
L thus appear probable th t th i .
have Jeriveq itg Orpiment in the pg : 2 the Panjab may

: ast as at th Y. ver
largely from these Chitral Mipes, ¢ present day, very

A. 1425.29.
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Arsensc as ét occurs n India. (G. Watt)

’Frorn the very earliest times Burma{and China have lIl)iet:n ::suer:iecsi |
f supply to India, of orpiment, realgar and even wl e
Marsd History of Sumalra (page 137) for example sp ;
Ma’rsde“’ e s being conveyed from China and Sumatra to India
i th argemc n“:u Mention is made of the traffic in orpiment In
l;‘ethCOrl:}rt?atfeRep?;tory, Vol. I..puge 228, and still more recently in
o ¥ =TI,
Hanbury's Sdmhﬁr Pcaa}.’r:: /:(l’gféozjl;)t from remote tracts of China
The e efs:;:? is mainly, if not entirely, imported by sea from
and X ;fh : ,gz localities, instead of by the ‘old land routes, But
these Seﬁ_%é orpiment and realgar, from Western China thrqugh
e o Burms i;pa flourishing one even now. The 1ranse}ctxops
U_pper Bl;rma(; recorded in the Zrade by Land of British India w:l{z’
;]1 z‘bfz E'l/]:rz‘m/rm uncer the heading of “ Painrs and Colours.
oragn L« ,

i ) st three years, have averaged
These importsi d???i, t:3e, lggaand last yc'ir shows a considerable
£,700 ‘cwts_,\ahuet lrevioulé year. The foreign imports, of what
expunsion on ihe ,I}),-te arsenic, will be found recorded under
appears 10 ,,beT;:C,sle irr 1900-1901 came to 2,766 cwts, valuec} at
“ C}””“mkl were derived, mainly from Germany, the United
356’390 ar;(l skong, and the Straits Setticments, but'under the
1\mg‘dom, mon,. l;s’C‘;)/gurS and Pasnter's materials” it will be seen
headings of P;::: were valued at R40,39,848.  What proportion of
the fore:gr} ‘mp (;ns of pigments (if any) represcnt arsenic, it is
thesc é?relgn nndp{ rmine Dbut the consumption of white arsenic,
impOSSlblle [:(()1 ,:;gm ix; the industries of India must be very
orpiment a )
C“CY;Sijﬁ; strdal Uses of Arsenéc.—White arsenic is tl}e rr.e.dicifml
. : ‘ost eneral use. It is also largely em'ployed m ?0‘50““;%
form in m -dg‘.dns that are expoﬂed from India and,' 1?e1..g mo‘ e
the bldes and ® 1 at the same time devoid of colour, it is the chief
readily soluble anc ly. Orpiment is not only a pigment and a (.iyc.:,
form used nefariously | ingredient in the manufacture of shellac.; it is
but it is an essef‘useaﬂi 1L the 'ac toys that aré ma.de; it is the
the yellow colour in Wax-cloths ; it is the poison used in the produc-
yellow of the Mndl{ a‘ er: it is the chief ingredient in most s.cm_b
tion of msec:l'f?roszctipdge p’owders; it is uséd through‘out India in
destroyers an mf fireworks in order to give a blue flanie ; and it is
the preparation 0 carly all the known depilatory ointments. Lastly,
an mchdlent l;: :recénﬂv been takeis in the subject of orpim(;:“tﬁ as
muc?x mt?rcsl& 3 o It {;ppeafs that a soluble preparation made vy
a poison or octs(o.r better still white arsenic) in an alkali such as
bolling orpir &3 or even in wood ashes, may be used so v¢ty dilute
S}?dtait(;; qiil?ttzslt\;rmless to the higher forms of life but very fatal to
tha

A. 1425-20.
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LOCUST DE.
STROYER.

Medico-Legal
Aspects.

Y

locusts. This is sweetened with sugar ané then sprinkled on frag-
ments of Sorghum straw ‘or other such substances. The poisoned
siraw is them strewn ovér the fields invaded by “he insects or along
the road-sides. The locusts attracted by the sugar eat the straw and
die and are eaten by other locusts that also die and in tugn are eaten,
so that a comparatively small amqunt of poison scon exterminates
the locusts. s ‘

Kealgar is chiefly used as a pigment and in pyrotechny. being
resorted 1o, it is said, for the purpose of producing white fires. Some
few years ago the late ‘M. Nigholl sent to the Indian Museum for de-
termination a large sample of realgar which'he had procured in the
Amritsar bazar. On being asked for particulars he said it had been
imported from Germany zi¢ Calcutta and .was being used in the
preparation of fireworks, 1 "

Medicénal and Criminal Uses.—]; will thus be seen that in
some form or other arsenic ic very extensively employed in India,
and that it is both brought to this countr)" a¢ross the land frontier as
well as by sea from foreign countries. Mr. J. E. O'Conor shews in
his returps of Medico-Legal Investigations that it is the most preva-
lently resorted to of all poisons, for criminal purposes. During the
year 1299 out of a total of 915 cases actually investigated, where hu-
man life had been taken by xixeans of~poison, in 382 the poisan was
found to be arsenic. ’During the same period outof a total of 593
ascertained cases of cattle poisoning, 430 were by means of arsenic.
Curiously enough, poisoning, and more especially arsenical poison-
ing, is much more frequent in the Panjab than in any of the other
provinces of India, For example out of the total given above (of
humae life poisoning in 18gg), zo4 were in the Panjab, 48 in Ben-
gal, 46 in Bombay, 42 in the United Provinces of Agra and Oudh,
32 in Madras, and 10 in Burma. 1t would thus alniost appear as if
the prevalence of arsenical poisoning in the Panjab were a direct ex-
pression of greater abundance of and more facilities in procuring t,he
poison than prevail in other provinces. It is at all events worthy of

* suggestion that more careful enguiry should be instituted than ap-

pears to have been the case as to the supplies obtained by the Panjab
from Chitral and thedrans-frontier sources indicated above.

i .
'A. 1425-29.
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(EARTHS, ASHES, ALKALOIDS, grc)

[ Dictionary of Economic Products, Vol. 1., A, 958.]

* - -- .. . [ LT DU U s
N -

ALIS, ALKALINE EARTHS, ALKALINE ASHES, ALKALOIDS, etc.
ALK ] ‘ . 3

ing” i linn in which are brought out the chief come
1 xisting” informalinn in w § : .
4 Reum”ia(;f;n‘c’ts:'rfqarding these suJstances. By GEORGE WATT, M.B., C.M
. mercial facts reg !

F.L.8, C.IE.

——

PR e o e e

beyond the scope of this revi_ew to degl with the sx.xb- ] ALKALIS.

Ir woulfl be beyon heading given to this article in any pre}ennon
stances indica ed by !h? ei ht almost be said that the xndu.strufl pro-
to com;;letcncis::n::!c:nmbi judged of by the extent to which it pro-

a “ . . . .

Inits rc’s(ricte(;7 s;r:)s(;aatheut:,;;’a’_the All{a/fs proper. ‘Eﬁthinhsf
ammonia, potas "t embraces the. Alkaline Earths, oiz., the y”
wder signiication | barium, caleium and strontlu”?. These;
drates of the metals oa t the properties usually attributed to tle
possess to & Certain fi};\ter:nanner the Alhalike dshes are very large’)’
alkalis. So in da :;nealkaline earths~ obtained by burning rce/r);:t:
crude alkihszla'n [;e Alkajoids such as acqnltl;;{e,l_ morp ,
plants. Las }h ‘e been described as the Organic Alkalis. d 10 be | Distinettve
quinine, ew., have be of thesa compounds may t?e said tf’_ €| Distinetiv,

The dl-s?mc-twe feam}:z?; neutralisation of acids, their corrodion
their S_Ohlbll“yd‘"vwas:b’te substances and last])f their property oﬂ
of animal an ei vegetable colours, such as litmus. ;
changing or inverting - be said of India that it does not possess any |

Inall faimess it m?{;oder;x scientific methods) for the prqduct;on |
industgy (2‘;1rfllegfonxhe alkalis, alkaline earths and their salts.
or refinem

A. 758.
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Alkalis, Alkaline }ﬂa/rths, Alkcline Ashes, ete.

MATERIALS |

BERE DEALT
WITH.

AMMONIA,

ot manuf;
tured lnw
ndia,

Such mamu;agtures as do exist (if common salt be for the moment
. left_out of consideration) are a century behind the times and

vconsi‘s; mainly in the production of saltpetre, pearl-ash. barilla and
the like. S

For convenience the following key may be hure given to the sub-
stances dealt with in the remarks that follow :—

I.—ALKAL{S, rage o7.

1. AMMONIA Anp ITS SALTS, page 108.
2 POTASSIUM AND ITS SALTS, page 109.
(A) CARBONATE OF POTASSIUM, page 109.
() Pearl-ash, page 109. .
(B) POTASSIUM NITKATE OR SALTPETRE,
. 111, .
* (C) OTHER Porassium SALTS, page 114,
» 3. SODIUM anp ITS 'COMPOUNDS, page 115.
(A) CARBONATE OF SODA, page 115.
‘(a) RAR, page 117.
-(6) Barilla, page 126. .
‘ (o) Saltworts, page 129.
(B) Borax, page 132, .
(C) Caustig SODA, page 134.
COMMON SALT, not here deals with,
‘ (E) GLAUBER'S SALT, page 135,
AL—ALKALINE EARTHS, page 136.
4. BARIUM AND ITS SALTS, page 136.
5 CALCIUM AND LIME, page 135,

(4) CARBONA’I‘E OF LIME, page 137.
(a) leqstone and Marble, page 138.

page

¢ - °

. () Kankar, page 140.

By G(F) Shell and Cora} Lime, page 141.
YPSUX OR PLASTER OF PARIS, page 14
: , 5-
5. STRONYIUM anp 118 SALTS, page 148.

. AMMONIA -and its SALTS

3 (Dict. Eeon, Prod., Vol. 1.,
219-20),

This alkﬂi is in By

“ : TOpe a i
gac liquor” of bo% H‘;C‘iwl:r,!,lzr:cz ‘;;:y“large!y prepared from

of 1903. o InBian Alkalis.
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Alkalis, Alkalime Earths, Alkaline Ashes, etc. (G. Watt)

A;k&ﬂfg

Liquor Ammonia used as medicine, as a chemical and as & sol-!

vent for resins and for certain active vegetable principles, thus form-

i i mmoniated tinctures.  Of the latter class may be.
:gn:;::;fih::;?df'.:senoe of @inger,” employed in the m".mufact.ure
rof gingerade an® ginger beer; of the form?r the hatter's: varnish,
which consists of shellac dissolved in ammonia and alcohol. R
The galts are (3) the Chloride (Ngrasdra or Nawsaddr) of
importance a8 a material from which to manufacture other 'salts of
aminonia, also essential in galvanizing, and in galvanic batteries and
as an alkaline flu. (c) JThe Sulphate which is largely employed
as a manure. (2] The Carbonate, Sulghide, Qxalate,.
Nitrgte, Phosphate, and Bromide, all of which stake 1mporta3n
places in the arts and industries of every country and may be said
to be entirsly importgd by India, . .
»2. POTASSIUM or POTASH : (Dict. Econ. Prod, Fol. I,
page 157 ;2 1L, 152-45 VI, Part I, 353).

(A) CARBONATE OF POTASH.—This is the chief-soutce of
CAUSTIC POTASH end the two compBounds _may, therefore, be dealt
with colléctively in this place. “The cafbonate in its crude form
is often called POTASHES or PEARL-ASHES and ‘in Bengali Sarjika,
in Hindustani Jon-khdr, or fvak-chdr, and in Sanskrit Pavakshdra.
Of the other provincial names the following may be quo’tefi —jhar-
ka-namak, jhadicha-mitha, mara-vuppu, manu-vuppy, Sidide-vuppu,
kdram, etc, . )

* Sources.—Formerly the European supply of the crude material
from which this substance is° manufactured, was very largely the
PEARL-ASH or W0O0D-ASH obtained from America, Canada and Russia,
etc. While the production of pearl-ash has steadily declined with
the advance of the traffic in .more seientific and less wasteful
materials, the imports into Enropg of pearl-ash have not been entirely
discontinued. Caustic potash is usually manufactured from the
carbonate and this is procured :— (a) From the ashes of plants. (3)
From the soil’(due to the disintegration of felspar and other silicates
and the ultimate combination of their pofash with carbonic acid),
also numerous methods patented for the accomplishment of this
same Fesult artificially. (¢) From the sulphate of potassium., pro-
duced by the decomposition of the chloride throvgh the agency of
- sulphuric acid followed by fusion of the resulting sulphate with lime-
stane and charcoal, in other words & process almost identica? with the
Le Blanc method of treating soda. (d) From Su/nT or the ‘wool of.
sheep impregnated with the sweat that exuded from the bodies of
the animals, (¢) Beet-root V/NASSE.

A. 758,
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L ]

Oi plants .'it may in general terms be said’ that herbaceous
Annuals contain more pearl-ash than woody arborescent plants, but
‘evén of the same plant the succulent young parts are mose highly
charged than mature tissues. Of Hifferent plants, 1,000 parts of pige
contain on an average only 0'45 parts of potash, oaks 075, vine
shoots 5°50, ordinary straw 5'8, ferns from 425 to 626, Indian «<orn-
stalks 75 nettles 2503, wheat straw before earing 4770, wormwood
73'0, and beet atfout the same amount. These facts naturally suggest
the plants best suited for the preparation of pearl-ash, and the immense
development within recent years of the beet-sugar industry at once
awakened an interest in carbonate of potash as a by-product that

might supplement the returns of® beet cultivation, This hgs been
actually turned to account, ¢

Indian Sources of Péarl-ash.-éThe following may be given

as the principdl plants employed in India for the preparation of
pearl-ash :— . ¢

Achyranthes aspera.
Adhatoda Vaslea, o
Alstonia seholaris. .
Amaranthus spinosa®
Bamboo ash.
Borassus flabelfifer.
gutea frondosa.
@salpinia Bondueella.
Calotromfis gigantea.
Cassig Fistula. °
Cedrus Deodara.
hrina indiea.

. Ruphd¥bia nerlifolia’
Eaphoghia Tiruealli,
Gmelina arborea.

'Y L] Y
Holgrrhena antidysenteriea.
Hordeum vulgare,
Indigofera tintoria.
+ | Luffa sgyptiaea.
Musa sapientum. .
Nerium odorum. <
Pennisetum typhoideum.
Plumbago zeylaniea.
Pongamia glabra.
Shorea robusta. .
Stereospermum suaveolens.
Symplocos racemosa.
Terminalia bellerica.
Vallaris Heynii
Vitex Negundo.

®

. ] o
. T:: c:ilde ashes obtained from the above and such like plants
uieltd' chief Sources of the potash salts employed by the people

- of India in their arts, gciances and medicine. According to Professor

qiﬂOOﬁ& the ash of Adhafoda Wasica is exceptionally rich in potash.
he g:::f:cf: E:irope cja.rbonate of potash is largely in demand for
e isre‘ certau.x soaps, after havmg been converted into the
e’.\%’a o ma: s(:. essen.tlal ine the formation of potash-glass and
Turkey red a.ndy fmcto'nal and textile processes, such as the dyeing of

of Arnoto (Bixq Orellana). In India it would be

almosteimpossible to (lwerestimate the extent to which a crude car-
. uployed by the people of this colintry. A better
3::2:230‘;‘ :flants 10r !mprovements in the methods pursued for the
pearl-ash are subjects, therefore, of no small importance.

A, 758.
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It may accordingly be remarked that it is Surprising tifat while immense
tracts of mountainous land are in India injuriously covered with
varioug species of wormwood (Artemesia), except as a manure ufed
locally, the ashes of these plagts’are not apparently utilized by _the
' peoplt':. From ythe high percentage of carbonate of potash which
they contain, the preparation of pearl-ash from the wormwoods might

be confidently recommended to the é)oorer inhabitants of the’

temperate regions of India as a useful new industry,

Much attention has recently been given both in the United
States and in Great Britain to the value of wood-ashes as a manure,
Potash is admittedly an essential constituent in plant-food, and
although the amount present in >the ash of different plants varies
greatfy, the importance. of potash to practically all cultivated plants
cannot be denied. It is, as already explained, more abundant in the
actively growing pafts than in the matured stems, hence its intimate
rebation to life and its necessity as an article of plant-food, Potash is
present in all clayey esoils but it need not necessarilysexist, even in
<uch soils, in a coadition availgble for the plant. Marshy land and land
with much sand may be said to require potash fertilizers. *

. In Bombay, especially int the ®ainy tracts, the system prevails of
rabbing, as it is called, the seed-beds. This, consists in burying
beush-wood, boughs of  trees, cow-dung, etc. etc., under a thin
layer of soil, then firing the mass. In this way the soil bgcomes
“highly charged with wood-ashes, the most important 2onstituent of
which is doubtless potash. It is found that the finer qualities of rice
dn alone be grown when the seed has been previously germinated on
ab-beds and later on trapsplanted to the fields. It would be well,
in connectiorf with the subject of potash as a manure, forithe reader
{0 consult Dr. J. W, Leather’s admirable papers on INDIAN MANURES,
in The Agricultural Ledger No, 8 of 1897 and INDIAN 80IL8 L. ¢.,
No. 2 of 1895. ; .

(B) POTASSIUM NITRATE. (Dic/. of Econ. Prod, Vol. VI, Pt
11, 431-47.) ‘e

NITRATE of PoTASH, NITRE of SALTPETRE, according to U. G, Dutt
( Mat. Med. of the Hindus), Was unknoWn to the ancient Sanskrit
authors and its name Sordka which occurs in the more recent publica-
tions, is But * Sanskritized from dhe vernacular Sord, a term of
foreign origin’’ He then adds “The manufacture of nitre +vas,
therefore, most probably introduced intd India after the adoption of
genpowder as an implement of warfare.” But as opposed to this
view it seem$ fairly certain the Natives of India had fireworks long
before the invention of guns. Saltpetre is known in the vernaculars
as follows :—Suriakhar, shord, shora-talmi, (refined), poti-luppu,

A. 758.
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ALRALIS.| ~ dikalis, Alkaline Eagths, Alkaling Ashes, otc, Alkalis, A - i ; e & comtains, | SaLZPYTEE, ¢
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v SALTPSTRR.| . pet-luppu, vebi-luppo, santawa, yan-zin, etc.  Shord appears to be Gunpowder, owing 1o the large volu!yne 0 0;);%6 fact that it does not | Gunpowder. =
N | ts Pe;siu; name. ’ ’ ' ppears. the ease'with which it parts with its oxygen and the fa A \

- localitles of|  ° Occurence and Production.—The saltpetre of Ingian -com-

Produetion.
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P with still smaller

merce is derived mainly
Cham iran)Lto amauch le
and Oudh (such as Caw

from Beh4g (chiefly Gya, Tirhut, Saran and
85 extent from the United Provinces of Agra
npore, Ghdzipur, Alluhdb4d and Bepires)
) quantities from the P4nj4b, Kashmir, Central India
(mad and ] wargarh? Rombay, Madr4s (such as Coimbatore, Salem,
Kistna, I_‘Iellore, Tnchinopoly, Madura) and lastly from Burma
(Tenasserim).

It occurs as a natyrg] efflorescence

mixed with chloride‘sﬁ of potassium and sedium, nitrate of lime,
anfi sulphatt of s0da. But the saltpetze lies as it were in" patches
bemg more abundant according as carbonate of lime and sand pre-
dominaje, (See Stevenson’s Pager (18330 reprinted i Diction-
ary .of Econoqﬂc Products.) Mp. F. Ashton in an interesting veport
on salt (sodxutp f:hloride) in The Agrieultural Ledger, No. 13
of Igoo, ?lludes incidentally {0 saltpetre in the fotlowing passage :—
“Owing to the presence of pota
being more abunds
nitrating ferments g
lities and the pro§
and is carried on. A proportion of sodic chloride is always present
in the nitrous soil which is utilized, and this when separated from the
saltpetre wsth whxch_ it isin mechanpical admixture is termed * Salt-
peire SaJt.”  When "first obtained from nitrous soil, saltpetre is®h an
lmpure state, owing to the Presence of earthy matter and chloride of
sodium qnd other salts, gnq it is termed ‘‘ CRUDE SALTPETRE.” This
crude s\i?stance has to be purified before it is fit for export, earthy
2‘1?"‘?‘ being removed ang foreign salts (sodic chloride particularly)
mma'xted 85 much as possible. This purification is effected in

7 teﬁ’nenes, which are Scattered over Northern India and Behir, and
thete are also a few in Calcutta. During 1898-1899, there were
936,997 crude saltpetre, faetories and 570 refineries in Northern India
and Behdr, and 13 refineries 4n Calcutta. The refineries utilised

722714 cWiss of crude ¢
refined subs saltpetre and produced 408,335 cwts. of the

lance in a condition fit for export.”  Stevgpson, Baden

| me:"_:ad many other writersshave recorded the circu?n‘stan,ce that
villages or ;“m‘: greatest abundance on ruined houses of deserted
2 fermentative oo o0 Walls of inhabited dwellings, but the action of
of the medern dgelm I bringing about thegformation of nitre i one

' U - mmeﬂel_ that is engaging attention in India.

- they ‘:r: O;N‘xff“{;;‘ hardly necessary to enumerate these as

wh. is an important ingredient in
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ofi thg surface of the ground

nt.in tow'ns. ande villages than elsewhere, the
how the greatest activity in the soil of such loca-
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potash and decaying organic matter

table manufacture of saltpetre becomes peibles

. muslins and other cxpe

; ir. On the other hand * sodium
r?adily bsorb mzlsfepg::i?:“:lirgmte for the manufacture of
mieale ¥ prefer[r,;.,m it is cheaper and yields about 7 par cent.
miric a‘.'d both dia saltpetre is used as an gssistans with -certain
more acid. In {,ngsmlac and cochineal. In medicine it is sometimes
animal dﬁes bes:afxse of its diaphoretic properties. Its mefits as an
pregcnb_e in preserving fish and meatare well known. As manure
?".tmpm P reciated, especially for wheat and tobacco ‘(sge.ThG
.“;;:icl:;:;};a; pi)edger No. 8of 1892, page 33) and in India it is at

-y mg. .
times employed s ;ﬁm;,g_l_?;: uvl;:w % the observations already
Trade a'-m the bgckwardness of India in the production of the
Oﬁel‘edureg"‘.rd:gfo, her arts and industries, no study.could He more
alkelip req\;‘l::‘ the history of saltpetre. It might be said that. the

instmctivete East’ Indid Company isto a position of political

rise of th

: ras int N
1m§ortal;§§;£:e The Company were bauhd down by treaty to
*Indian S§2 ’

Had ;A Lt f peace, with a fizxed
3 ritain annuaﬁ)‘ ur times ¢! pe s
supp]Y to -Grez::“?s)‘ before ghey'zvere free to offer any for sale to other
- quaptity (500 h were at the same time prohibted frqm cornering the
nations; 'fmd t eys “of war, by 4 maximum rate being ﬁ_xed for:.the
mgr_ket. in luvme But saltpetre was essentially a specula.tg.ve article
Etrmsh supp)é would suddenly rise, on the slightest suspicion of war,
singg 1he P uickly and abnormally with the report of peace.® For a
and fallas g ote. however, saltpetre and sugar were ll}e exports most
century of ‘(;] v, dead weights ” for ships carrying silk, sxﬂ.g-goods,
highly valued & nsive bat light goods. This unsaisfactory
.« continued until chemical science furnished Europe
“tate of aflairs < h new, cheaper and more regular sources of supply.
and America with 1 ;.a’s made thdt Chilian saltpelre (sodium nitrate)
In 11348 the dise‘;:’:g{{mo potassium nitrate, thus rendering a practically
could be conv
L v avai for . .
limitless supply available ici hat interest in the
tlherefore only what mxght have .been antxclpatt:id,t :.oc%ss 1 one
| ’alt of India—a salt obtained by a crude p : :
natural $a - onstantly liable to adultt;,ration, through the impecunios-
-Wh‘ch N cm?fmurgrs or the criminality of the traders, should
1y oflthgelgtase or at all events should cease to expand when brought
great’y face with scientific and accurate manufacture. In su qrt of
facesto at:::mior" 1 wo mention that the exports from Amencs;‘ of
: . |
lhls-l-cm;altpe“e were in 1830 only 935 tons but 60 years later t el);
o m‘o 3,100 tons valued at £ 8,000,000, of which Gerfﬁang toor
-werg . 34’4 209 tons and in 1899, 531,034 tons. But the still cheape
mi 90’ 3 ’ A. 758'
) ( 141 ) i

imately asseciated with the early export trade in|
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SALTPETRE, pfoduct'wn ‘from potassium chloride enabled Germany to not only
© |, discontinue her demands on India and Chili for saltpetre but to
Halt. commence t? export that salt to all parts of the world, ¢
cmr{- " The Ind‘m_e‘xports of saftpetre from Calcutta were in 1345 a
tx}:tlg underé million cwts., valued at 35 lakh€ of rupees. During
ol 8 :wns:z;eg::g :l:;l'fv af:;mury they f:lt:;:tuated but marked rather a
: " Course, 50 that in 1894-95 they stood at
Disturbing 3{35:985 cwts, va.lued'at Rs. 41,13,650. In ad%;ti?)i to n’;w sources
?m supply stturbmg the markets, discoveries have been made that
tit:fi ;u:t?lled :\any (?f the older outlets for saltpetre such as the sub-
Hatio new Cxplosives for gunpowder and of frozen for preserved
neats, ;tg. But to conclude” this brief review it may be said that
ralS “.;gm' Sll‘mngt € past five years (1896-97 to r900-1901) "the exports have
; X h::n considerable ﬂuct}zation and if anythipg have slightly improved,
) ! ;eragfe iof the years in question being 411,053 cwts, The actual
?ohs O last year were 346,388 cwis. valued at Rs. 33.95,334, of
w| 1c6 the United K_mgdom took 100,863 cwis,, the United States
‘755,4 3 cwis, Ching (Hongkeng) 104,144 cwts.,, the balance
( 5:919 cwts,, to all ofher Coyntries.
polTEER . (C) OTHER. POTASSIUNM SALTS.—In addition to the compounds
B .i‘,’sz%. o oI potash already indicated the following may be mentionéd'":—(f)
dising Bicarbonate, chiefly useq medicinally as a diuretic and antacid.
at. . (2) The Chlorate—ag salt which readily parts with its oxygen and
%n that account-is utilized as an oxydising agent in calico-printing.
ogether thl.z phosphorus it is employed in the manufacture of
Pleaconss, | . matches and in the production of fireworks and detpnators, (3) The
oride. ChloP.lde—this closely resembles ordinary (or table) salt and simi-
larly és often found native either pure or in combination with other
:?nt:::il: metallic chlorides, the mixture being known as  PoTA881C MINERA'S.
‘ It may also.be Obtained (and used formerly to be largely manufac-
< tured and is go to some extent at the ~present day) from the
Kelp, Al :sr?:: :;risewwee(;s' m:th KELp. The chloride is also procured from
-Springs suc as those in the South of France. (4) Bichro-
m:::::a.u. g‘?'“ .Potasl} isa salt of considerable importa.ncé, )owingr?o
0, - ;:‘ngﬁ xei:tgen‘s:;::gl em;(;lq))yeg ix!xﬁ ;alic;-g;;ming and dyeing as
u. (5) Cyanide Ferricyanide and Fer-
'}%:n:‘:'ég.‘ ;}‘:{:‘?udem:te salts of Potassium that each hold important
o el ants and industries. Cyanide is essential in photogra-
cirogiid- | POYo D electro-gilding and plating. Ferrocyanide i i
tros the ‘Breparation of 5 plating yanide is emplgyed in
n{&l‘n{. indispensable in thetd ee i!flen'xf:yamde an® both salts are practically
Bmu?&“ | Potassium, Oxah’ g industry of Europe. (6) lodide of

¥t te of Potassium also (the Binoxalate
A°' 7;” OF SORREL" or “8ai7rg oF LEMON "), the Sulphate of

( 142 ) ’

i le the mosg abundant and, from the point of view of. the
:gfic:xslt?riast?the most ori)jectionable iqgredient of t!xfe spl'uble sbdium
salts found in the soil. This subject will be c.lealt with in a further
paragraph under the hestling of REH deposits (page 117)" It may
be here observed that from sucl} deposits ca.rbon.ate of soqda can
be isolated and purified Commer.cxally osa crufe mixed salt can l?e
made" that may be utilized in the manufacture of other :.a.lkahs or in
the glass soap’ and other tradeg. Sodium carbonate in an even
‘bureg? su;.te may be obtained from the brine of certlin lakes such as

nar in Berar. -
the JI!JIDanufactm'e from Kelp—In Eferpe some few yegrs ago a
large trade used to exist in the separation of sodium carbogate from
calcined sea-weeds—KELP—oOr salt-WOTtS—BARILLA. Inde.ed %o this
day it may be said that SALSOLA 8004 is still regularly cultxva,:ed both
in France and Spain because of the large amount and fine® quality
of soda obtained from its ashes. And it was the loss of their.regular
supplies of BARILLA, during the WAIS with Spain, that compelled the
French people to seek for new soiirces of barilla and finally led to

Lo Blano taking out a patept in 179% for the artificial manufacture

of carbonate of soda from common salt. The calcination of sea-

wosds i pursued as a rule for the pur%ose of obtaining potash rather |-

ay “ kelp” is giuch more [frequently

‘h:TL:;’dea‘;g ‘::‘:he:os:::e::(digdine than of either of the alkalis
spi ) )

nam;ld- ufacture from Sea Salt.>The artificial manufacture of

::; within the past century attained such perfections and

soda ions as to have almost revolutionised the chemical works and

Propqrt_les of Eutope. Bmthe Le Blano process common salt is

'"dus:‘ by means of sulphuric acid to sulphate of soda, - It is next

o ted into carbonate of soda and sulphate of lime by means

::)tfm‘ll:‘ ting with chalk and coal, and lastly by lixiviation, the soluble

A‘n 7580
. ( 143 )

! s 115
of 1902. Indian Alkalss. . o
A;;ﬂ:j Alkau»: I;urtks, Allmlit;e Ashes, etc. (6. Watt) .ALKALIS.'
' e
Potassium a very .important manure (and the B:suipmrf) and ro%gﬁm
the Tartrate of Potassium (or « Cream of Tartar,” are all salts of | SALTS.
the greatest importance in the ind:lstgnes. ' Bleulphate
.3 SODIUN AND 1S COMPOUNDS. (Dict. Econ. Prod: Vol.| sopwm.
”.,‘Iffns: t)erm soda strictly speaking denotes the oxides of the metal Definition.
but it is also used for the hydrate and the cs.rbongte. The last men-
tioned is not only the most important commercially but it is the
compound from which the majority of the other soda salts are made
or cap be made and, thetgfore, it may be dealt with in greatest detail.
(A) CARBONATE OF SopA.~—This important salt exists in nature c&nsggfn

Souroes.

From Plants,

el

Origin of
Fanoh
Discovery.
fodine,

From Com-
mon Salt.
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cesg.
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-carbonate is:separatedin the form now known as soda-ash. The only

other process that need be mentioned here is that known as the

“Ammonia soda.” This depends upen the fact that whentarbonic acid

is passed through a dolution ¢ of common salt and ammonia,
- bicarbonate of soda and chloride of ammokia are formed. This

process has been recently carried toa high state of perfectiof as may

be seen from the following facts:—The German production of
. ammonia soda was 56,500 tons in 1884 and 310,000 tons in 1894.

Soda-ash.~By far the greater portion of 'the carbonate of soda
used at the present day may be said to be now obtained by either of
- the processes indicated, In the production of carbonate of soda by
the Le B'anc -process much depends on the kind of cémmon salt
used and the quality of the chalk or limestone and coal employed.
The salt generally preferred is the CheShice or Worcestershire brine,
because of its cheapness, purity, and uniformity of crystals. The
soda-ash obtained after lixiviation in_thg Le Blanc process is now
preferred by the soap, gliass and paper trades,to refined carbonate of
soda or even the mych purér bicaibonate of the ammonia-soda pro-
cess. The waste materialé’left in the lixiviating tankg are utilized 1n
the manufacture of ‘ayposulphite of soda. But the greatest economy
in the carhonafe of soda industrpwas effected by the mappfactyre
of sulphuric acid from pyrites in place of the expensive Sicilian sul-
Phur, and it might be said by the recovery ot the sulphur in the
Le Bluno process or the ammonia in the other process from the
waste ‘materials of the lixiviating tanks. In fact in the chemical

industries of the present day there can hardly be said to be any
* waste materials.”

The extensive deposits of copper pyrites that exist in India if
utilized in the combined production of copper and sulphuric gcid
and the still funiber manufacture of the phosphatic deposits of India

Refined Soda.

and adjacent countries into supesphosphates should open a highly
‘lucrative field of enterpriserfor India. As an exemplification of such
results it may be addéd that the production of sulphuric acid from
Aron pyrites was in Germany 358,149 tons in '1882 and 754,151 tons
in'2898 dnd of that large quantity only 25,c00 tons were exported,
the balance being used up in the exceedingly important German
chémical industries which within the past three quarters of a century
have expanded from being nominal to a valuation of £50,000,c00.

- Further Stages.—The quality of soda-ash is estimated by the per-
centage of sodinm it possessas, But for the finer sojts of glassand for
many other minor purposes a REFINED CARBONATE is required. This

is obtained by xe-d:issolving the ash in hot water, settling, boiling
down and re-furnacing—the result being a purer quality of carbonate:

A, 7158.
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i bination with the carbons!
A ins 10 parts of water 1o com - crystals
‘I!*‘mt ::?::t:l:lé pgrposes of cleaning, bleacl}m%. ;'t:;x; sgg:iumy -
N Al sold, The other substancg cobtained n S0Ct soda
are S0 S0 - he here menioned are the bicarbonate of 3
benate th?'t md? Before proceeding to deal with the last ment\oned;
s nx;factme and sources of supply of carbonate _:): ::“
the Indieh 1lna ith very briefly. These have alrely been inciden dy
may be d(:ia t‘mmel réh and barilla, but to the former must be added,
T,e"“gﬁfce'sn:: natyt;ral carbonate derived from the waters of certain
the s 4 : \
Lonar in .Ber&r.
lakes (sx;c;:;lﬁ;f; sgji-mati.—-(D""-’ of Econ, Pro,d.,llfql. VI, BREH.
a .
Pa.' ¢ 1, 4‘;‘;;212&5'3&&@ explained this is an,'eﬁlc- Compostion.
N Comp:sig;';r‘s’{) n the’surface of the ground, in _rmngst' prolvmf:es
rescence t ; ' ay be said tobe a mixture of the following salts :—
of l.ndla.o ; ;lla{e - (sajié), sodivm sulphate (khdrf') and sodium
S°dm.m carmmon salt or mamak): ,In most l_ocalmes the carbqfxat; .
chloride (C?es but in others the sulphate; 3nd insho latter gasel’:'t :n
predomina " <osiated with potassium itrate or even With calciun
very often 3 padly impregnated with soluble alkali salts are vam-
nitrate. Spds 3 * isar. bhadi, réhil, réhdr and kalay (kalr), etcs| won,
ously d:eignaté 12“- d‘ &enotes as a rule the presence of common | Variatio
though also :‘:43{0)35;3“5' indicates a soil containing the. su}phate;
salt ]“Sf as.t may be here remarked that lhe. earlier ,,mvesug;nor; n0t
- p&SSllr:‘g&Sl spea{k of the sulphaté as._bemg 2‘3 dmfg:\tsar;:nas ax.x
meIseBuclrnell’s Glossary of A"gl‘"["‘.ha" hIl’Vo:is a: 4 chasioually
e nt sulphaté of soda mixed with Ct onIedian Agriculture
effloresce Voloker (Report, Improvemen of In griculfure,
carbonate. YO i rh © The sausueprmmpally impure ca { !
page, g7) sa}y:hg\er:)f soda also occurs largely :nd with tPem are foun
soda, but st . e and magnesia. o : “
common salt and salts of \l,‘c'f,e Jbundance as to give originto large Amotat of
Re'h(oi‘;en otcm:mrnsdl ncosnsw,ntly increasin% traétis;?::ensctrf?:: ‘!)l:‘:li -
tracts of desert—a e snow-like' eposi e
literally encmstfé with ?t“;il salt may be invisible aqd only present
réh or réj=shining)—? catly lower fertility or while still hardly

to an extent sufﬁcientd to ge soil more oF less sterile for at least half
ender

visible, may yet T

T f this |ORMATION:
the yeas. ;.. 1t would be beyond the scope ©
Formation of .U“-:: anl tthe opinions that have beea advarited | Fau },gg:
review to deal fully a::i formation of these al!zali deposits. _Tlhe:: .
regardiog t:;; :3“;?;,“ and detail rather than in fact and mainly
opinions ¥

A. 758
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consequente of what might be called prt;fesaional bias. Medlioott

5::;“:{“13&1)&&}0: General of the Geological Survey) began the
Réh{'} s subject early in the sixties, and asew member of the
said to con: tee cl’f 1877, hé weote a masterly report which .may be
formation o na(lln all that we know, or are likély to know, regarding the
These, b tellmovement of the soluble alkali salts within the soil.
it 'gr; e S u%, are formed from normal soil materials by the dis-
I caused through the growth of plants and tillage. The sili-

:::es';:: ?}::k;:u.‘f’ by the action of heat, air, water and carbonic acid,
. n . - \
re-formed during t‘h:Statlon of the Yarious alkalis that are formed and

A ! several changes that ensue. During the produc-
;;?:s :‘nrgl ema.xntena.n_ce of Pertile soils carbonate of sodn,gfor esample,
cation of ;)t: transitiona) compoun.d and is destroyed with the elabo-
fresence. of elr and more essemn_al gonstituents, especially in the

. c’arbona:;, X ime.  In most fertile soils the percentage of that
odt ol Ccordlngly.remarkably low. In fact the total of soluble
half may be ‘:h 800d soils rarely* exteed &1 of which ordinarily one-

. howers) o e ‘:narbonat.e. Grops, t_noré especially cereals, may,
sods but’ o gro on'smls th'ag contain o1 per cent. of carbonate of

ot tons fa‘mplel'.cem. Is pufficient to. cause seriofts injufy if it be
plants that b €xcept perhapsto the so-called saltworts or saltbush—

. wamos Are gctually found to luxuriate on briny soifs” or Mtoral
o bic‘o ! times, however, as already ‘observed, the surface soil

o é e me encrusted with soluble salts, as much as 2 to 6 per cent.

e ca“i;r(xlor; being (_)ften present. Normally these soluble alkalis
are there ab Y the rain water to the su})-soil and a certain percentage
o absorbed or detained fnechamcally, in order to meet plang
which :ve;- The soil might in fact be described as a vital filter
necess’a :n ina healthy and vngorous condition, retains what is
or i r;z or the su‘p;.)on. Qf plant life an'd rejects what is unneeessary
permeatec‘ils.}, A soil is vigorous when. it is completely and freely

Tod other < ¥ 'lhe Water that is carrying its supplies of soluble salts

22 v ‘;--emlcal.re-ag_ems and of heat, air, etc., to every depth

o {)h icle.  Dralnage is in fact to the soil what circulation of blood

wbatev': animal. " The soll is gbngrmal and diseased when, from

qmsr ciause, free permeation is interrupted. The evil conse-
exaggerat:d even a temporary cessation of soil permeation may be
hot parehi nn'der certaifl conditions such as (I) recurring periods of
or crope ai ;nndg, (II) absence of soil covering (i.e., wild herbage
Songhos trees) and (I1I) defective tillage (ie., Jsuperficial

8 or puddling during flood). These gre the very conditions

th
Ofa.tthlzrz:‘iu?: ']-M iemoresc'ence, aided by (a) the chemical nature
ginal soil materials ; (3) the physical attributes (or texture,

A. 758,
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as it has ‘been called) of the soil (i, abundance of cldy and the

condition of the clay ; abundance of sand or of lime, etc.) ; and ©
the accidental or irregular distribution of (a) and (3) brought.about
_through countless ages of water action both during the format.lon of
the alluvial plains ang subsequently. For particulars regarding t,he
association of concretionary lime (kankar) with réh the reader is
140.
refeg:?v;:dgagt:e ‘close of his report, Medlightt emphasists the
necessity for sub-soil drainage in the following words :=—=“ The one
measure that is of obvious necessity un'der any aspect of- the case,
and that may be at oncesput in hand, is deep main drainage. It
would certajnly alleviate the evil in what are at present the most
threatening cases, and it wowld, also be a necessary feature of any
- improvement.”
gengz;ﬁ;e:; :ftlt?zcuon.-?-l\lemionvhas been ma'de‘ of the salts
being chrried to the surface by capillary attraction, br..centel:
(then Chemical Examirer to the Panjib Government) wrote in 1880
a most valuable “ Note vn Reh or Alkali Sg:ls and Saline Well
Waters,” in which he dealt in great detail with the m.ovemeht of
these salts withif the soil and 1heir"temp0,rary. acqqmulatxon on 'the
surface. Hilgard and Loughridge, in connection with the .Call_forman
Ex’periﬁlental Station of Tulare, have carr}ed these investigations to
their final issue by tracing, in every detail, the actual movement of
the salts in sterile soils, before and after itrigation, afmd have exyll.)x.ted
their results graphically, in direct corrf:spondence with a most critical
analysis of practically every inch of soxl. to a depth of four feet. They
have also demonstrated beyond all dispute ﬂth.:n lbrx? m?jve.mem to
and from the surface is directly a result of imperfect xz.mage in

con unction Wlth severe bu]lace evapOllhOn. b
. M Bade P . il
] (

pub'm’)l:drilsflsfrz ‘erecileing with Reh land it may be observed, that in
agricu l: “es drainage has been turned into good effect. 1f the Reéh
;:23)’ g not very heavily impregnated, the ratives give it constant
loughing, free watering and manure, ind thi ge,r,rerally renq.ers
ploug d g'roductive at least for second-rate crops.” Sdme time
the l:m lle' Brow,“ (then Chemical Examiner to the Panjéb) had
Prevxqusyd t.he gse of lime salts as & manure to be employed in
investigate t of rék soils and his views were published by Mr. Baden
the treatmg‘“ows .« When the deleterious sulphates and carbonates
:;w:;lilx}e:l with a"'y. soluble salt of lime, such as the nitrate of litne,
decomposition occurs and nitra;e OfCSO(ti)z !:tfeorol;lf;fi while ?US’;;’:;;:
1e of lime are produced. Lar ime is in
and sulpha A. 758.
( 147 ) :
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I
1.3 sada and sulpng,
on | ith 'm—"s‘“i‘k;"hez-_former by direct decomposition of its acid and

' mixtare of kankor

- The nitrate - ¢ als

| Wwith such plan

0 pwe water and has no power of injuring plants while nitrate
of lime are beneficial in supplying them
- the latter by absorbing. ammpnia from the air. Nitrate pf limg
YEr organic matter decqgposes in contact with
Nitrate of lime might be made by. treating a
and water, with impure but cheap nitric acid
e and RaeAi (sulphate of iron earth) together.
chalk or lige 0 be obtained by mixing animal manure with
rin Me, In large heaps exposed to air but sheltered from
: Selfs.amé me years later Dr, Brownm, addressed a letter on this
which he subject to the Financial Commissioner to the Panjéb, in

*Ch he advocated the yse of farmyard manure and green manure,
_ \ ts as Calotropis gigantea, on the ground of thefr
E:Stpt:ry:l‘lg tl;e 'ﬂitrfigen whic’!)n, ?n Zombination with the lime
bonage of pdesent- m all Zalr soils), would tepd to redute the car-

r. Brow 50da to 8 hagmless condition. De, Gentor (who succeeded
“’)‘. of th:) Wrote a long and, mpst instructive report on the chemis-

. , Gsar %oils and confirmed in the most striking ,way
ac.; rown’s recommendations for lime nitrate, Me alse gave an

ount of the Operations in the Utah Basin and other parts of

. L]
Tierica where heavy Nitrating manures were employed as-w*remtdial
L ]

carbonate Of'lime.

made by diSﬁflingtlt

+ measure for alkalj soils.

) 8” °f Gypsum.—Later on the sulphate of lime (gypsum)
gam d a well-deserved reputation as a chemical substance that might
sod‘employed With great advantage in the neutralisation of the
Odium  carbonate jup #sar soils, On this subject, for example,
PI Romanig (Chemical Examiner to the Gdvernment of Burma)
in 1881, reported on the soil of Bulandshahr District in the United

mvﬁnc?s' ¢ was of opinion that the fault lay more in the
»me‘i: ?n.lc"l texture than inthe chemical nature of the soil.
t 18 well known,” wrote Dp, Romanis, “that an alkaline sub-

stance like sodiym carbonate is far more injurious to plants than

neutral. salts like the sulphate and chloride. That alkali can be
ﬁ:ﬂrahsed by Sulp!me of Yime (gypsum) which produces carbonate ‘of
oo 3 sulphate of sodium.”  Professor R. Wallace has repeatedly
ge;:'i the importance of gypsum “as an antidote to alkali soils.”
al;;dR(ural ECOMMy und Agriculture of Australia and New
most injy page 83.) he-says: ¢ The carbonate of soda is by far the
Endin g: ',‘91"1:. of all the alkali salts enumerated under the three
due to the '® arises not only from its corrosiye power, but if* also
which mak Peculiar action (shared with the carbonate of potas’})
makes it almost impossible to produce a tilthy condition in

A. 758,
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trae clays. They afe maintained in the miost impalpzbly divided REH.
condition —that of well-worked pottery clay, “‘ in plage ”of the floc- . I
culent thoygh tilthy state it assumes in a cultivated soil.” So far as| .
I can discover De, Voeloker (Report, Improvement of Indian Agnqul-
ture), makes no mfntion of]athg use of gypsum or any. other lime .
i of dsar lands, =
salt’i‘l;x;h:e;icg::tii:lpomnt step, in the study of the .chemical treat- vl:g:&r;t L e
ment of sisar soils, may be said to be Dr. Loathar's various papers that
have appeared in The Agricultural Ledger (Nos. 13 and 13 of —
1893 and Nos. 5,7 and 13 of 1897). Th_ese give ex:tensxveI a(.in_a- Porcentags
lyses of soils, waters, efc., Yrom the ex.mre alkali -area of India,
They contain the results of* practical exp'enmglnts to test the amount
of solublé alkali salts that may exist in soils before these become

signs of -succumbing to the influence of these salts and’ the amount |
of eaclrsalt that proves fatal, By special pot cu.ltures of va.lrxogs rtion of
plants Dr. Leather proved that sodium cagbonate is (as has. al way? spdtum Gar
been upheld) infinitely more Lnjurious to plant l}fe than' are an)tr of Donate Do,
the other soda salts. But perhaps the moot instructive ;1>ar 0
Dr. Leather's zesearches was the*demanstration of the physical pro, X
perty (alluded to above by Romanis, Wallage and others) pos-
sasse¢ by carbonate of soda which gre?.tly augrnen_ts .ns injurious
chemical influence or plants. While filtering. the soil in or'der_ to s pea.
obtain their soluble salts, Dr. Leather observed that certain soils Physica) Pro-
1d practically not be filtered. A little muddy water petcolated m:t“m{n.

ozt 4 ﬁiter cloth became
through at first but very soon the surface of the th b

coated with 2 perfectly impenetrable layer that was quite imper-
vious and further filtration practically ceas:ed. The soils th}at mat:n- |
fested this peculiarity were those most highly charged witf carbo- N
nate of soda. To remedy this . defect Drf. Leather experimented | Peinclole
‘with gypsum and soon ascertained tha:t its wFll-known merit as a

chemical manure, in the reclamation of dsar sqﬂs, 1t§ted as m.uch
on the destruction of their power to form an x:ppervpgs deposit as
in the reduction of the « white " to the ‘“ black.-:alkah.. It wquld v
‘thus appear that should climatic and sbil .co.nghtlons exist, sufficient
to give origin to a rék efflorescence containing carb?nate pf_ soda,
there must sooner or later be produced (at a certain position or
depth) an impenetrable layer through*which surface percolation of .
water wonld be impossible. This water-prqpf layer may not be
sufficiently developed to be visible to the.: n?.xed' eye s a ¢ hard | Herd Pan.
pawy” dut if carried near to the surface it will give origin to a drust
of salt. It may thus be inferred that sub-soil drainage, below an im- jmitial Action.
pervious layer would be next to useless, unless the soil be chemically

A. 758, "
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treated ith some - of the soluble lime saltS or be penetrated by

- ‘deep pits flled in ‘with ‘fresh soil for tree cultivation. It would

:-yilp,t}eqd. stem’ probable-that the surface vegetation that has been
;(?epg?ted' 88 accompanying sdccessful tree cultivation may bp dne
‘t’l?xy- 19}»:’831)" to- the" pits dug for trees havjng acted as openings

) sﬁr;):i hthe ‘mpenetrable layer by which the soluble sals of the

By waYe_ :!een Washed into the natural drainage. .

may be saY _colﬁlui:lmg these observations regarding gypsum, it
' the” uggested that it does not Seem necessary to assume that
© exact amount of that salt which would be required chemically to
neutralise the ascertained ‘weight of carbonaté present, need be given
35 a manure, before beneficia¥ results miy be looked foy. Gypsum

is useleds without wi
cless without water and unpecessary where the carbonate is

absent. - Water must be carried right jnto the soil and i

: th? snp-socil. ‘Unles‘s,' therefore, gav. fi:,e” sub-soil natu?aﬁouggi:a;
§xists it must be provided before any heavy expenditure betincurred
for gypsum as a manyre. At the same ¢ime land treated witk
gypsum should be planted with saltworts or other plants that have
be'erf; found possiblé of cultivation. If these can be raised on the
soil it seems highly probable, provision may have becn thereby made
for the injuriops, salts beiné washed out of the soil, long before i
has been netessary to add, from a financial point of view, % predi
Jitive amount of gypsum. )

_American Results.—This leads, therefore, very naturally to :
brief reference fo the admirable investigations and practical result:
t.haﬂ have been attained by Hilgard and Loughridge in the reclama
tion of alkali wastes in California. These officers performed a mos

‘ e;t’nsive series of experiments and analyses with®he result that the:
arrijed emphatically at the same conclusions as our Indian expené
namgly..' regarding the formation of these salts, their movements i

- the- sgﬂ and lastly their trébtment with drainage, chemica} manﬁres
:‘md gelection of crops. The difference between America and Indi

-m.thxfx matter may be said to be that in the former country th
;:x;nnﬁc’expens %erd at the same time the administrative staff ths

s et:;ﬁdeal’ with f;he a'allali wastes. ‘Their observations were nc

it thi: sciggu?g Iheoneg but were at once put to practical tes
‘r,exai‘déd asr e::l ‘Pt:re:tivaglkm wastefs art; . }hat e o
cen largely g fo z:n easy of reclamation but have actuall

. , i e of the most profitable of lands.

Helpful ¥eget, .
frdm the/-e'xce:gveam’:"Med"cou urged that to protect the so

injurious capiliary emoresc()f the summer months and cohsequer

¥

“A. 758,
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~ pressing nee

Mr. Medli,cott’s observation, namely the employment of certain |’

plants as direct agents in reclamasion. It is well known that many
plants not only can survive on soils that contain a proportipn of
alkali that would Ye fatal to others, but that they actually luxuriate
under such soil conditions. Of this nature may be mentioned the
saltworts. Long, therefore, before reclamation could be carried
to the extent of admitting of ordinary crops or even of arborescent
cultivation, the soil might be protected from the sun by saltworts
and have at the same tithe large amounts of its poisonous salts
removed by the temporary cultivation of such .plams. :
This®subject has not, however, been entirely neglected in India.
It was believed that were alkali lands protected from cattle for a
number of years or even®annually from the close of the rains through
the het months, the plants produced~ during thé rains might, be
encouraged to survive and even others, including trees, to-gradually
invade such protected localities, until, in a few years’ time, the
growth of a soil garment might ultimately> prevent effloréscence.
Such experiments have actually been ‘c‘qnd.ucted) and with consider-
able success. The plant found to first invade the protected barren
landc was the grass known as khdr 12sara' (Sporobolus arabicus)
which from its vernacular name may be inferred to be a salt loving
species. Sporobolus coromandelianus (the bhurburor) also springs
up readily enough but only during the rains. If, however, affords
useful fodder, although it does not pr.otect the land from the
summer’s heat.  After partial reclamation the ddéb (Eragrostis
eynosuroides), the dib (Cynodon dactylon), the bait (Dypiachne
fusea), the janewa (Andropogon_annulatus) and several, .other
species readily enough appear. Since fodder is of necessity a
din all parched lands, it is valuable to know the Indian
shoul
iraisssetsm;g;tunate that the true saltV\rjorts have not hitherto been seri-
ously investigated in India as desirable p?e?aratory vegetation to
any of the grasses named. We. reat'i of u few ‘(xes.ultory experiments
having been put forth to acclimatise the Austral:aq salt-bush, but it
does not seem to have occurred to any of our Indlan. experts that
this country possessed perhaps a richer and more varied assortment
of indigenous saltworts than is to be found in any other country,
In the Panjéb and elsewhere 2 few of these have been (one might

d be first resorted to in reclamatioh operations, but |

of 1902. Indian Alkalss. 123
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vegetation from the' agricultura! tracts of thé country. “But there is REH.
an aspect of vegetation that seems to have entirely escaped
Direct
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Soll garment.
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Acelimatisa-
tion of
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almost’say) systengatically cultivated for the production of barilla, | Bariita-Yietg.

but not one of them, so far as I can discover, has been seriously
investigated as & preparatory crop in #sar reclamation.
A. 758.
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REH. | It is interesting in this connection to record that halophytic plants
Study of

% when removed from their wild conditions and cultivated as regulal:
necessary. |  Crops may be made to live on soils that contain practically no alkali
| and yet when employed in, alkali reclamation the)."at once take
kindly to soils highly charged with these salts. Of this pature may
be mentioned all the forms of cabbage, caulilower, beet, asparagus,
etc. These and such like vegetables may be grown luxuriantly on
reclaimed salt marches and alkali impregnated soils, when, for
Pea Family example, most forms of the pea family would readily succumb.
Plants. Then, again, it has been found that even of the grasses and cereals
some species, such as the maize, cam stand a quantity of alkali tl?at
would be fatal to wheat. These and the like consideration_s point
conclusively to the necessity for a syst.ematic study of the Indian w?ld
\ vegetation, saltworts, regular crops, fodder plants ar.\d trees, with
List of Plants; & view to lists of plants being framed relation to sodium carbox}ate,
"t'onfllggﬁn sodium su'phate, sodium chloride and perhaps to the to(g.l mixed
Sotls. ‘sodiug salts. These might start with the amount of each salt present
ina soil that would prove fatal to all vegetat‘fon, then give the . plant
fourd to survive in the higheét gmount and pass on to exhibit pro-
. gressively all the others. *Sych lists, if they dealt with a fairly cxeen-
sive series of plafits, would furnish the urgently needed means of a
selection, suiséd to each province, for cultivation du'nng rec}amatl_lon
.operations. In the attempts hitherto made tq organisc plantations of
TPeet(iigétlva- trees, experiment has in this country, for the most part, been pursued
) in theleast satisfactory manner possible, v42., by laying out large plots
of Jand under trees regarding which very little if anything for certain
was known as to their suitaﬁi\ity' or not to the purpose desired.  The
tregs chiefly experimented with and those mosts highly commended
by Dr. Voelcker and others) have been Acacia arabica, Butea
frondosa and Dalbengia Sissoo—all three members of the pea
family, Although a certain success has been spoken of as att®acd,
© one still feelwdisposed to suggest that a better selection might be
- possible. The greatest fault, however, with all the Indian endeavours

|
|

Results.

o at reforestation, as with the efforts to produce fodder by enclosing
s“°;‘°’l’i§‘;f°d . and protecting selected exyperimental plots, has been the impecunious

craving and shortsfghted policy of desiring immediate returns from
reclgmation operations of barren lands.

Industrial Uses of Soda.~Incidentally this subject has been
alrgady dealt with, Throughout India soda soils are \Yasheg
Preparation| and mote or less btiined. At one ume
fromihe Soil.  fairly large trade waiu(;?)necairr?o?}?it: \:’avt lin South India (Saler,
Mysore) and expectations of a considerable devElopment entertained.
Licenses are granted in Beh4r, the United Provinces and elsewhere

A. 758.
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for the manufacture of safi and rasi (two qualities of carbunate*} CARBONATE
of soda) from saline earths. The object in licensing the industry is 0DA.
to protect the revenue, since from the factories concerned fairl’ 'Common Salt
large quantities of common salt are educed, especially at the factories | Educed.
and refineries for the production of saltpetre. (For method of
manufacture see Glauber’s salt, page 135.) o :
Garbonate of Soda of a very pure kind is regularly prepared at ‘ 5 Lake

the Lonar lake of Berdr. Ball says (Econ. Geology, page 494),] supples.
““ Blocks of mixed salt are obtained by divers in certain parts of the |

lake, and the waters of the lake, on evaporation, deposit salts among -
which the principal is the carbonate of soda. The local names
for these products ar&,dallq, which consists of a close collection : Different
of acicular crystals, between two compact surfaces; kappal, a thini Qualities.

kind of Jalla, principally of red colour ; papads or papri, & white
saline froth,” v |

. i
Whether obtained from soil efflorescence or froth salt lakes by |

Preparatio—
treatment with sulphuri¢ acid, the mixzed salts (espegially where from Reh.
the greater proportipn is already the ‘sulphate), may be reduced !
to a salt-cake, (similar to ‘that obtained at the first stage in the |

« Le Blanc process of manufacture), anfl by cglcining with lime and '
coal that may be converted into soda-ash., At Awah, in the United |

. Provinces, an attempt was made, in 1880, to utilize the 7¢ 4 efflores- |

cence in the manufacture of glass and glass-beads. A complete | Glass-
set of tools was imported from Venice, but the following at'i]ong' making.
other conclusions appear to have been arrived at, regalding these |
and all other experiments at utilizing the alkali deposits jn glass- \
making :— "
(a) The impurity of the alkali prevents the formation of good | goneruston.
quality of colourless glass. _ o
(¢) Itis, therefore, necessary to organise chemical works to
produce pure alkali.  °
(¢) Good beads could be @ade but doubtfully at a lower
price than they can be imported. '
(d) Improvement of glass manufacturt it India would depend
on the work being doné on a‘large scale with.skilled
supervision. *

Wherever soda effiorescence is at gl abundant, the NatiVe industry |  Native
of glass-making (such as it is) is more or less prevalent, especially Industries.
that of glass bangles. But ré% and saji are put to an infinite variety
of cher uses by the Natives. They are employed for dissolvirg crude
lac and #amela, preparatory to dyeing silk, also for extracting the .
crimson dye from safflower in cotton dyeing. They are used for| Dyeing.
bleaching silk, cotton and wool. Saji is employed in making| Bleaching.

A. 758,
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%‘%‘3&‘6{‘“ country paper from hemp in Farukhabid. Both salts, in conjunction
papo * Wfth she.ll-hme,'emer into the composition of .c'ountry soap. .Whuc
making, | réh sprinkled into boiling cane juice is utilized to neutralize the

; orga:mic acids in the manufactute 8f sugar very similar to the ~use
masugar.  oflime (page 142), harium carbonatc (pagas136) o strontium
< carbo'nate (page 148) in Europc. Rk isan adulterant of*tobacco

Adﬁi’&?&?‘:’on.i ::ﬁs I:reagged to inqeas'e thf: weight. h? Native medicine these

L pposed to be digestive and hepatic.
Medicine. l The effort to utilize the peculiar clavs that are in association with
‘: C,arboﬁate of soda, in the potter's art, lws not as vet received the con-
. sideration that it deserves, althqugh the cesamic art of India has been
Ceramic Art.‘;‘ the subjeet recently of spe(ialusmdy. As a historic fact, that has
' escaped the attention of most writteYs on this subject, it may be said
| that some 60 years ago, §ip William 0'haughnessy submitted to
¢ | the Go_vemuf‘-’ﬂt‘of India the results of an enquiry which igciuded
BE%';:L | extensiye trials of Bengal clays, such as Kolzong %hary, Salan milr,
Experiments | ROtaS_ clays, Moulmein cldys, Singapore claysqetc., as also numerous
%? expermments in glazing the pottery turned out. (Sec Appendix to
. | Bengal D:spensatorlt, pagestyyo—16.) . . *
Black Salt. | Black Sait. { K¢la-nun)—Is an article of some importance in the
)\ local markets ®f India, Itis preparcd in Upper India. chifly <t
Bhnvém in Hissr. Common salt i$ heated ith the chebulic and
Medieine. | ~ emblic JMyrobalans together with saj’, until a sort of fusion takes
place. "The artidde so manufactured is used as a medicine.
Phuli. . Ptli—This is believed to be a form of carbonute of soda.  1tis
‘m})m’tf?d into Leh from Changthan, Rupshi and Nubra in Laddkh.
Flavout 1: is #aid to be extensively used for mixing \vith‘?ca to bring out its
Tor Tou B strength. It isexported to Kashmir and Kilu and into Lower India.
The Bhotyas are said to usc it for washing clothes and for dyeing wogl,,
. . The average i:“pons appeaf to be from 55 to 120 tons and the
saverage cost about Rs. 6-4-0 pee maund.
BARILLA.,

(¢) Barilla ot Saji-khar.—(Dict. FEcon. Prod. Vol L,
si?izTQ)-—A century agoe the manufacture of carbonate of
Attemrigr: the ashes of‘certain saltworts was an important industry.
supply’ fOrwés accorc_l\rfgly early directed to India as a source of
Roxburgh Rorc‘:at Britain tq,supplement that obtained trom Spain.
deSCtibed,theie'] Baden Powell nnfi many o.lhcr \vr?lers in succession.
Rowburgh (Flo:::tl[ng'- trade and discussed its possible developments.
the future of the I g.thca, ?al. 11, page .61), prac}icnll)' speaks of
He explains that 0: fan b.a"“‘-l ‘rat.h: as 'bcmg of rtional importance.
one of Salsola w;. s}‘:ec‘es of Salicornia, one of Arthrocnemum and
mandel Coast 'm- hlc are extremely abundant plants on the Coro-

» Might be made 1o yicld barilla sufiicient to make soap
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and glass for xhe:whgle world, since labour is cheap and population
abundant. That opinion was written before the date (1791—93) of
the famine that removed fully half the labouring classes of Coro-’
mandel. It need hardly be ssid; however, that the discovery of
Le Blanc's method, of preparing sodium carbonate chemically from
common salt, not only destroved these and all other similar expect-
ations of a remunerative trade in baii'la, but revolutionized the world's
necessities and demands for the salt. At fhe present moment, were
not only the available lands of Coromandel but of all similar suitable
tracts in India, to be devoted to the production of barilla, they very
possibly could not supply a tithe of the world’s present requirements
for carhonate of soda. =~ ‘

But Roxburgh's further statements regarding the kindred subject,
namely, the production of pearl-ash, are even more amusing and
interesting. I shall quote his own words., * Our extensive, and I
may also say dmpenetrable forests, yhich cover such large tracts of
the best Jands in India, *might by degrees be cleared, and turned to
potash; for the <ame reasons, and by the same means " as the salt-
worts of the coast mizht yield barilia. , Certainly, labour is as cheap

" hercas in Russia.” * In this hot climate we have many advantages,
24z, immense tracts of wood of the most solid texture which requires

- little labour to prepare it for the fire, on account of the great drought
and heat which prevail at the season this manufacture could be best
carricd on. The same heat and drought is fully suflicient tg evaporate
the ley without the least assistance of fire.” % Our cxtensive and
impcnétrable forests sounds remarkable when it is borne in mind
that one of the reasons assigned awthe present day for t‘he recent
expansion of e area of carbonate of soda impregnated ster.xlc soils, is
the absence of forest. We know asa matter of tra.de history that
India never actuaily burned her forests in the }’)vroducuon of pez}rl-ash.
Moreover Roxburgh's ™ impcnetrablg forests haﬁq very pOSS'lb]y no
reference to Northern India. Qyillehis remarks are significant since-he
was one of the best informed and most caref.ul‘ observers and at the
same time most accurate Writers “'hc.’- ever ﬁv.ed in India. I_lxs \vqrds
cannot, therefore, be p'aaced on one side as upworthy of c)onsxderanon
They doubtless denote \hat 100 years ago fore"st was very much more
plentiful than at the present day ;nd was possibly ruthlessly destroyed

to make room for temporar} cultivation. ‘

Royle { Productive Resources of India, gublished 1840) concludes
his account of barilla with the statement that Dr, Helenus Scptt had
obtained the mold medal of the prlCl)' of Art‘s for scnding' from
Llomnbay a substitute for barilla, 2%, va considerable quantity of
mineral alkali, which he describes as being dug out of the ground.

S.
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- Resources of India, that the existence of ¢sar tracts, highly charged
with carbonate of soda (had they existed to the same extent as they
do at the present day) would hav® engaged Royle's atiention gnd
been the theme of a special chapler-—thé moresso since he was for
some Mime resident in Sahdranpur. But Royle neither alludes to the
destruction of agricultusal lands, effected by rc4 efllorescence, nor
suggests the possibility of the accumulation of salts on the surface of
the ground being utilized as a source of alkali for the industries of the
country. In fact he only incidentally ¢ (and as if a great curiosity)
refers to Dr. Scott's discovery of *“ Mineral, Alkali.”

) Baden Powell (Panjdb Products, Vol. 1, 86, published 1868)
gives a more instructive account of tRe barilla industry of that pro-
vince.- Very little of importance has beén tince written on.this sub-
ject and the” following abstract mav, therefore. be given fram that
work :~The process by which this substance,is prepared is carricd
on during the month of October and three following months. The
pl.ant after being cut down is allowed to dry. The next étep is to
dig a pit of a hemispherical shape, about 6 fect in  circymierence and
3 feet deep. Ope or more véssels with holes perforated are inverted
and placed in the bottom of the pit, the holes being kept closed untji
the alkali begins to flow when they are openedsby a stick previously
arranged for that purpose. The dry plants are gradually burnt,
fmd during the process a liquid substance is found to run down
mto ®ie inverted vessels. After this has taken pluce, the residue is
stirred up by means of a flat pigce of wood and kept covered over for
three ¢r four days till it cools. Care must be laken not to allow
water fo get to the molten Jiquid, otherwise the whole masswouid
blow up. In the inverted vessels will be found a pure form of dhar

' sajt (sometimes called lotq (pot) sajf) and in the bottom of the fii”

an impure form 'containiug a mixture of ashes.

) In the chtiona.ry.of Economic Products more recent papers are

rgvie-wed. The Deputy Commissioner of Multdn says that in that
district the plants afe collected in January and F cbfu.\n'. He then
ogserves that the land on which barilla-yiclding plants g'row was in
;)23;‘;3?:4 leased for Rs 7.907. The Settement Report of Shahpur
bt ito?sta.mtas an interesting 'account of the barilia industry in
of Rs 8.0 s vted thag the farming of the monopoly fetches upwards

000 a year. The quantity ot sajf manufactured is said to be

about 10,000 maunds, In M 8 L '
Mhomgan Sha) mnds. ontgomery and Jhang the kkdr (o

: aloxylon recurvum and this is supposed

t!(:lag:zelf?ortr:“:hgx\lzeiti quality of saji the inferior qualities are said to be
arious specie e Y .

best (Salsola fetida), pecies of land of which the gord land is the

A. 758. -
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In Sind the plant “that yields the b'est saji is sa‘jd 1o be known as
lané. This grows wild all over the province and springsup spontane-
ously after’a copious fall of rain. The process of ma.mufacture pfxrsugd
in'Sind differs from that describ&d in connection with the Pan‘]{nb. in
the circumstance tit earthen pots (lota) are not employ.'ed. A' piece
of ground is flattened and a pit dug of a size proportioned to the
extent of the contemplated manufacture—perhaps from t} to 3 feet
in diameter and a foot in depth. On the margin of this pit or a-ll
round about it, a fire is kindled and on thie the dried Jun$ plant is
thrown continuously. The alkali flows iqto_ the pit and wht?n the
burning has been completedy the,alkalf is stirred with a sugk ?or
some h‘oars,then left to cool :End dry when' it is ready for use. This in~
dustry flourishes most at Kutchi in Khelz?t where c_)ve'r 5,000 maun('is
are annually prepared. oI Shikérpur a like quantity is made . and in

Thar,and Pirkar about 3,000 maqnds are ar_mually'mmed out. -

There seems alsp to esista fairly extensive manufacture of carbo-
nate of soda at Aden from the so-called ADEN BaLSAM (7 Suceda

'nuq;").;’l?zrap)l'lbjicaliOn of the asticle bdrilla (in 'the first vol'ume of the

Dictionary of Economie Products) }ed to a falrly extensive corres-

ondence on the subject of possible extension of the industry. In

’ 1838 the Madras Govemment asked the assistance of the Director

of Agriculture in the Punjab. '.I‘he result was that 'Mr,'J. R.
Drumkmond,xhcn Deputy Commissioner of Karnii, was invn'ed to
draw up a report on the Panjib Sah“'or_ls actually in use in the
manufacture of barilla, and this was furr}xshed to the Madras (?ov-
ernment. After considering the information procured from various
sources, the conclusions arrived at by that Government may be put

thus : — ‘ ‘ .

“" (1) I was cheaper and more convenient to obtain sodium
carbonatc from alkali, deposits in the soil (such as
the well-known dAobis’ earths of various parts of the
Presidency) than to bum saltworts and manufacture
barilla; )

(z) the imported pure salt could be ‘had at such 4 low price
that it was doubtful whether either methods were likely
in the future 1o compete successfully. ;

(¢) Indian Saltworts.—The following'x.nay be given (in con-
tinuation of pages 123, 124) as an alp}!abencal enumeration of the
better known saltworts of India, m which all those that might be
successfully tried in reclamation of rek e["ﬁorescence have been
shown as well as those actually employed in the manufacture of

barilla.
: A. 758
' ( 157 )
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INDIAN SALT-
WORTS.

Coromandel,
l'"ltu'n;l.‘le

Deccan Plant

True Barilla,
Plane. >

Barilla
Substitutes.

Arthroenemum indicum, Moq. (Dict. Econ. Prod., Vol. I, page
328). '

(Syn. S8alicornia indica,‘ Willd, as in Roxbdrgh’s Flora

Indiea, Vol.'l., page 85, the Fadn palang of Bengali; Machola,
m.a(;h’fw, ghuri, 'ch.il., of Western India ; the Uma~: of Tamil ; and Koia-
jgp i or koya-pipili of Telegu.j Thisis one of the four plants of the

oromandel coast récommended by Roxburgh, in the passage quoted

above for the production of bacill Iti ’ ‘
Bengal, Madras, and BOmbay.I a. is & native of the salt marshes of

Atriplex Yepens, Roth, (Dict, Econ. Frod., Vol, |., pages 349-51).

(Syn. Obione Keenigii, Aoq. Wight I. t. 1790.) ’

A shrubby Plant found on the coas? of South India (Tuticorin) and of
the Deccan_ Peninsula. Referred to in officix] correspondence as having
been experimaonted with unsuccessfully in Madras as a source of barilla.

Atriplex Stoeksti, Boiss,

(Syn. A. Grimthii, var. Stocksii, Boiss.. A, repens, Aitchison, Cat.
Pl Pb:) A shrubby tpecies common in the salt marshes at Karachi,
and fairly frequent in Guzerat where it is known as Furt

Halocharis y lolacea,

A small diffuse prostr
the Western Punjab,
useful on alkali soils,

Bunge, i
ate annual common in the Peshawar vallc—y,
the Salt Range and Baluchistan. Might be

Haloxylon reeurvum, Bunge, (Dict. Econ.

P i- of
o rod, Vol, IV, page

(Syn. Salsola lana, Stocks, and Caroxylon Griffithii of Dict,
fC(fnf Prqd" Vol. L, page 399 ; it is khdr or laghme of the Punjab and
C’:;’;Z‘amdofvgind.) A straggling bush met with plentifully in the
o an estern .Pun]ab plains and Salt Bange but occurs also''in
Sind, the Decs:an Peninsula (Coimbatore) and in Burma. Itis the most
important Parllla yielding species and according to Drummond is most
abundant in Jhang and in the «“ Bar " teact generally,

Haloxlylon multiflorum, Brunge.

H, Jsalieornieum, Bunge,

Ihese two r r 1 to T
sh ubs a ar S metimes 3 1
. ’ Ppe Q S be used in place of or as

the latter in Srrq 0.5 above The former occurs in the Punjab and

K ‘
Th(:gell::bmdlea' Wight, (Dict. Econ, Prod., Vol. 1V., page 367).
aceous plant occurs from Delhi to the Indus also in the

Deccan Peninsula on i r P now
salt soils i is i 4 i J
; ‘ {Coimbatore), It is in the unjab known

A. 758,
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. - INDIAN SALT-
Salicornia brachiata, Roxb. ; (Dsct. Econ. Prod., Vol. I, page 387). WORTS.
This small shrub is found on most salt marshes (in Bengal, South
India (Tanjore), Xc.). Itis one of the pl.an‘ts specially regommended for g%‘i'?ge‘&
experiment by Roxburgh. He says~that it is found plentiful on low wet g5 Trial,
ground overflowed by the spring tides. He gives it the Telegu. name

of Quoilu or koyalu and in Tamil Umari-kirai.

Salsola foetlda, Del. ; (Dict. Econ. Prod, Vol VI, Pt.I1., page 392).

A large shrub plentiful in the Central and Southern Punjabor from
Delhi westward to Sind and Baluchistan, 1t is the Land, mdti line, gova
lina, or land gora of the Purjab; Shora or shorga of Pushtu; Lanan

na, d and Ellakura of Telugu. Itis a saltwort much valued as a Chief

of Sind and L.a-Rur - : X f barill Substitute
fodder fer camels and sometimes employed in the manufacture o a’rll 2, for the Khar
especially in the Hari-rud, where it is used in the preparation of kkdr or Plant.

ishkhdr, as it is there called.

Silsola verrucosa, M. Bico. . . ’
A stout hoary shrub or tree met with in the Punjab from the

Peshawar valley South -West \\*agds.

sueda fruticosa, Furst., {Dict., Zeon, P::od., Vol. V1.,-1’t. Ill.,‘
" s 0 & ) i e ok e
il::jbilbntlz‘s;nd This is used mainly as an adulterant in the manufac-

chotislant, usak idnt,

ture of barilla

-

mda monoica, Forsk.  con comet i
SAushrubb\‘ specics met with on the sea coast I

('I’uticori“)-

n the South. Deccan |
i

Susmda nudifiora

pag; ‘lfiix);b met with on the coast of Bengal, Bombay and South India.
S

A ( . of the )xahratt&;_lhe Khéri-lind of Sind; the
éhng:zf)lg:?:sz; .m:;t(l; the Afray of Tamil ; and Rava kadq or reyi kada |
erie 4 :

of Telegu.

I

Susda maritima, Dumort, Dict. “ Econ. Pro., Vol. VI, Pt., 111”
[’a;,;; iiﬁ).accous species occasionally b.ccom‘mg shrubby, met with in . A useful
(he "Upper Gangetic Plains from Delhi to the sea coast of ‘Bengal, | Vegetable.

Bombay and the Deccan, on 'salt_xmpregnateq soils. The leaves are
universally eaten, specially during umes of famine (Roxburgh). Accord.
ing o Drummond most of the references by authors to Suzda nudiflora

A, 758,

. |
Mg, (Dict Econ. Prod.,, Vel. IV., Pt. Iil.,,

|
i
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should in reality be taken to denote this Plant. It is the Lans of the

A Punjab ; the Khéri lani of Sind ; the Lané of Mahratta ; the Yella kivay

of Tamil ; and the Ila or Ella-kura of Telegu.

L4l .

{B) BORAX or Sopium BI-BORATE.—Dict. of Econ. Prod.,
Vob 1., pages 504-11.; The Mineral Industry, 1goo. pp §7-59.
This salt is known in India under an extensive series of vernacular
names such as Sohdgd linkdl, kuddia khdr, tankankhdr, venkaram,
velligaram, billigdri, lakhiya, vavul, etc. It is known in Sanskrit
as Tan-kana and in Persian as Zinkar or tankar. 1In some parts
of the Punjab frontier and Tibet it is khown as Zaslé or sal (shal)
(one variety being chi fsalé os watér-borax, the other laslg mentog or
flower-borax.) .

History.—This substance was known to the ancient Sanskrit
authors and js mentioned by Susruta. From the Sanskrit is derived
doubtless its Persian and most of its Indian vernacular nawmes as
also its“old English synonym 7/n80AL Perhaps the carlicst mention
(by a European writer) of this substance, in connection with India,
is the reference by Garcia de Orta (in 1563) in which he says it
is known to the Guzeratis by ts Arabic name ot simca-. It is men-
tioned by Abul Fazl in the Aini-Akbari (1590) and is called tanzgar.
Hove (a Polish savant who visited India in 1787 deSeribos
tke salt as refined in K4thidw4r. Ainslie (Materia Indica, published
1826) gives a good account of it as a drug and says that the process
by which 7/NCAL was refined into borax, was kept a secret by the
Dutch. Royle (Productive Resources of India) gives a Lrief notice
of the substance, but by far the most complete statement hitherto
published may be said to be that given by Baden Powell in his
Panjih Products (published, 1863). Thisreviewed the reports of
Cunningkam, Hay, Edgeworth, Marcadieu and others. Bali's.
Economie Geology brings the Indian literature to the date of 1881
since which time little of importance has been ascertained except
that the foreign exports from India have dwindled to insignificance.

Sources.—Borax proper is a native borate of sgdium found,
alorrg with common $alt, on the shores of certain lakes in the Panjdb
and North-West Tibetan Frontiers and within Tibet itself, and
possibl; beyond in Persia and China, The Indian area may thus
be said to commence in Puga valley of Laddkh and to pass East
to the lakes of Rudokh. To the South of Lasha, at the Yamdok-
cho. borax is also obtained. Ioles are dug in the ground in many

parts of the deserts of Tartary and within these tincal is said to
collect.

The Western supply (s,
and is refined at Sult4npur b

"A. 1758

from Puga) eaters India by Kdlu
efore being consigned, vi¢ Mandi and
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; ~ AX.
Bhaji to Simla or zid Rémpur in Bashahr to Jagddhri and t;esr;ceﬁrfg BOR

the plains.. Smaller quamitief from thlf sz;{xz:h;?;uzc;d e
their wav through Chamba to Nigpuz or 1o e Prouinces.

. EY— India across the frontier of the United Provir tned
1 'b?mn borax ?Ptcrs an interesting account of this traffic. ,‘T}?c Rofined
Atkinson ~f1:m"sbhz(s)llected in June 10 September and sold at certain .
bora]:' thse \;zslsl brought by Bhotiya traders dnd purchased by the
::*c;a:].ns at Rimnagar where it is refined.

Econowic and Indusgpial U.f('-'{-“BOYax(j"s ““{;i‘::‘:::f;(’; ‘;d‘}'%%: :‘

as a mordant in dyeing and m‘l-c,o_pn-ﬂilmfi.nful;lfi}'l:};:;%izt and also Medicine.

' . ~ etite and ps sia, ‘
as a t(,;mk‘\,’q;cfu.l -1?11‘(::})?; zgﬁl:;:m o :E.)ffections of the okin. The

a> an exeeet mg"\i'""x;fecliﬂ‘* .property of borax, although fully kPown.

antiseptic and disi be much more éxtensively taken advantige of ' Antiseptic.
might, as u‘ see;:&h;we For household pﬁrposes, its uses cre . pet ergent.
than ?m‘wc.:xr:lo'ﬁcclc ° \S‘ ; substitutg for soap and soda ctystals, it ;
practically ‘mn‘].jm without destroying colour. As a preservative | Insecticide.
may be ’m_d e Lénw r-];ve “and it is psobabléd that as an insecticide |

o e anden)" it wuld be feund unrivalled. Its | Glaain
(e ecially i o ;;e‘m ;\ be said, however, to be for glazing pottery | Material
most “npf‘”“‘;l‘z'u"' Cm;\tenie“‘ ename! for' metallic surfaces, such|

and as a P Lfalzt tehes and clocks or domestic enamelled metal |

as the (lmAs‘ ?‘ ‘aﬂx;\'lin the formation of a glass which has a )
i nd;(;?xtaalxd thus affords a material tha® may be employed |

wares.

w melting ploye
IOen in the ;rmmemalion of the surface of glass or glass Vessels,
cV E

ince it can be fused and fixed ata temperature- lower than whatl

e rem It the olass on which it has been painted. Bult orna- |

o e roiucc% ‘bv borax glass are generally held-to be |
AR N ~( of the fact that borax is rendered anhydrous by
Gﬂ§1411110, \>§C31{>0§ craduallv absorbs moisture and Lecomes hydrated l‘

e eoresc UmL'ht-n the g'iaze made of it splits and crumbles tv |

ﬁf‘d CmOTC‘SCCw.,“‘} 1:1 0'shaughnessgy was instructed by the Govern-

picces. Slf‘_ ! laS ) to investigate the question of the production glazed
fnenltn%fiﬂ.l nodfmé]g::dl p309ncry suﬁ]cic;ilt for use at Indian hospitaIS.' His ’ Pottery.
:'2;\01'1 \\till be found in the appe.ndix to the‘ Bcnga.lw])lwp”_’s‘?to”y%

and on pages 7io and 711 he gives a most instructive desc:iption of ;

the lime-borate that he employed.

Borax mav be said 1o be invaluabic ir‘n weiding and is .empl(”ed
by Macksmn'hs, brass-founders, and cAccn’nphteTs.‘ }1 15 H-.rgel)‘
- { in th® manufacture of glass beads, imitation precious  Glass Beads.
COI)E“,}lle;criai‘] qualities of glass and descriptions of ccments. It is
stones, :

. . TP g ; i in the Precious
fact fairly extensively utilized by the Indian jewellers . Freciou

Meotal
Welding.

m facture of artificial gems and with shellac it forms a most
mopulac. b

A. 758,
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In'soldering oxidisable detals its action is to
clean the surface by fusing away the oxides into a borax bead.
Similarly it is employed by the Indian jewellers to, cleanse pold
and silver ornaments. Plumbggo pots are found to last very,much
bejter if after being annealed in the oven they are painted with a
stgltion of borax. Lastly borax is emploYed as an ingredient in
certain toilet soaps and cosmetics and one of its most curious and
interefting uses is that of its employment in the production of a self-
trimming wick in candles. For this purpose the wick is saturated
with borax, then made into a candle. When ignited an incandescent
bead is formed that greatly improves the light-givimg property of
the flame, while at the same time thedwick, being weighted by the
bead, tutns over to one side and thus protudes sideways out of the
flame. In that position it is reidil‘\‘ oxidised and passes away ase
carbonic acid—thus dispensing with the Recessity of snuffers.

. Trade’—For some years past the forcign demand for Indian
boraxs has been stcadiLf declining, m cogsequence of the Italian
manufacture from boracic scid .and sodium carbonate,, as also in
consequence of the discovery in California and Nevada of limitless
supplies. So receptly as 1.886-87:1}\0 foreign exporw of borax were
24,273 cwts,,, valued at R°5,80,637. During the past five years they
have shown #n average of 4,300 cwts, valued at about R'S5,000.
Jhe internal consumption has not, howevér, deciined materially.
In x§97—98, the imports across the land fronticr to India were
15,373 cwts.; o 1898-1899, 16,564 cWis.; in 1899-1900, 20,315
CW®. | in 1930-1901, 18,621 cwis.,, and in 1go1-1g_2 they were
31,085 cwts, valued at R3,61,346. It will thus be scen that borax is
ansariicle of considerable importance in the industries of this
cowntry and it is satisfactory to know that the local supplies have
proved sufficient to check nm{eria‘d)- imports from Europe orAmerira

(C) CausTIC SODA.—E=K-"‘“’A in Sanskrit)‘—S'o mu?h space
having been devoted to carBonate of soda and to Sodium bi-borate,
the present salt must be disposed of in the briefest possible manner.
At. the present day it mayebe said that India’s supply comes entirely
from foseign countrtes. One of the Indian paper-mills is believed,
however, to have attempted the preparation of its own supplies from
the rek salts found in the neighbourhood but it is not known whether

’its endeavours in that direction were successful,

The greatest possible interest has been aroused in Europe and
Afterica, through the discovery of a method of direct delomposi-
tion of comimon salt into caustic soda and chiorine gas, by means of
electricity. With regard to Electro-Chemistry the reader might con-

sult The Mineral Indu:lry for 1900, (.V{w Yor&)’ pages 763_773.
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. isct i o' CAUSTIC
The Indian press hgve hailed the discovery of the dlx'retct ?}?e AUSTI
omposition of salt as bringing a cheap supply of alkali oI the ,
f!oorfoof our Indian soap works, paper-works, et'cr.;‘owmg to t:) nlla\]
‘ ! ' : ide. The great recom-
possessing a limitless supply of sgdium chloride g o

mendation to India

id i uire
1:0;(: o)fgs:g; ;:P?could not be brought to bear on our supplfes of
u -

mmon salt or of rék emorescence—h}tnc’e in al} probability, the
;gckwardness of India in chemical enterprise. . But it must not be
forgotten that India's total .demand for alk.alls could (;mt‘ at ﬁ"’f‘?‘
support chemical works on a scale of magnitude to a ;‘I'lllt }? their
under-seliing the chemical wérks of Europe, :;.ve.n while these are
burdened with heavy freight charges and import duties.

(D) -COMMON SALT*OF SopIUM CHLORIDE.—Subject toq large
to be dealt with }Eere. -

(E) GLAUBER'S *SALT Or SODIUM SULPHATE.—Thifis gene-
rally known in India imdef thes pame I-LIzari or Kharinun and as
already explained (page 117 ef. seg.) it & met ith as one of the effio-
rescent salts fhat constitute Rékh. It has beem shown (page 125)
that the chief use of this salt mlght !)e regarded as the preparation
*of carbonate of soda. Its production is, at all events, the first stage
in the Le Blanc process of soda manufacPure z?.nd where‘met with
;T: all abundantly as a surface e{ﬂorescence. it mxght be viewed as
first stage of the Le Blanc process accéomphshed mtho'ut the expense

ric acid having been incurred. .
. SuTlﬁit;uisinaIndia dergived from réh efﬁ'ore.scence, either b{éisolar
cvaporation (a4#) or by artificial heat (jaria) and by a meth (fvelry
imilar to that pursued with crude sa}tpetre. The quality «of the
arth lected is of course different in each case but the nature of

sf this new method lies in the fact that sulphuric

earth co!

the filters, boiiers and pans employed is the same ; and for evapora- |

i i he brite, boilers and chunam pans are
1101;1 ane(; ct(})\reldf?;f::ro?n %fel:ér and the latter in the United Provinces
z?tAgli and Oudh, where prolopged gry hot ,wea;?er may t;]e °/$zore‘
confidently reckoned on than in Behdr. Paina- hari, a.sh? e-khari
produced in Bebdr is called, is used chiefly for preserving hides, and
also as a cathartic for cattle; it sells a;\from. 8 to 12 annas * maund.
It contains very little sodic chloride. Klzar} produced up-country .by
solar evaporation is much used as a cathartic. for cattle. It confams
a comsiderable percentage of common salt (20 to 30, and sometimes
cven more), and Yealises fm 12 annas to one rupce per maund'.

Industrial Uses.—The chief economic use of Glaubgrs salt
may be said to be (as already remarked) the curing of hides for

A. 758.
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GLAUBERY | which purpose it is Retter suited than common salt. owing to the
! tendency® of the latter to absorb water and soften the hides. The
khari (or chamra-khari) of Behir being, as a rule, purer than
that of the United Provinces is in greater demand. Br. Buchanan
Hamilton in 1809 drew ‘“ttention to this circumstance by h!s
hawing pointed out that the Pasnu-thari was fhe best procurable in
Igdia.  According to Y. . Dutt this was knownto the rcent b.nr.15~
knt writers under the name of A'chirs JLivana and was useld medicin-
ally in combination with other saline substances. As m:\ml'f"»mm‘1
in India it is an impure salt but may be empioyed as a medicine for
horses and cattle.

ledle’ne.

L ]
L] .
K i s erna :\!k:’dls
Al'fAKA'l,"lll};E ALI.(ALlNE EARTHS. +-ila¥ing dov ‘(‘hsg,‘u;sed‘lhg':‘l{‘.‘lchn“ of
(cf;‘,!a;:‘"')" : findthexr salts with as much detail ..‘n‘&h}‘ f”‘"“"c spm?t- “_:; r Liny Lhe"
it becomes necessary to recowd the c:ncl facts known resarding
AMaline E.'arflu and their saits as met with in India.

L
BARYTA.  * 4. BARIUM and BARYTA — Thg exidg of this meted (hartta) 13
an extremely caustic, p8isonous and S'\rung'.: akaline \H.lm‘::m\ ¢ x}gl
M Baram forms a hydrate | with water”« {4) Barium Carbonate. ~Thi~
Used in is imported into India tosa, very Jimited extent. oo 1.i;?\l}'hT‘9‘;
Pottery. sonous. In Fardpe it is emploved as an inzrediznt in certut

forms of potgry and plass.ware and iy the basis ol cerien sletigate

Defecation of  colours.

Beet-sugar. InA France it is used in the dofesation of best root \511-:3;
Nitrate of \(anthc ?f l“"c'_ (Con/. '/:Iz‘e Mine r«fl Indusiry, 14 . .;v.\':c}s ,5 f‘ig(;.

. u’i‘;ﬂ“g“a i ) l'll"lum }ilu’{lt.e.—"l his is 9!)ln:l\c i Ah_\.' d«-cmnpnTm'_ l.\.L 4 ]
petre. ¥ natg by means Bf nitric acid, [t is the chief salt emploved in pyro
Green ‘°.°‘"‘-Y for the production of oreent fires. It i< also the tinctarial m:n
Flames. Cl‘pxe N BARYTA GREEN—a pizment of some value. Recently h.u'mlm
Baryta :}\:l‘;te‘has bee‘n sub\('itulcd for mltpctrc'i!x .11\4‘: prcp:\min.n of L"c:l'll.ll(:‘ .

Su{i;}e\:?é of plosives, (C) Barium Sulphate.—This is the most important of_

Bag“““" the barium salis and is known as BARITES (BARUES) or HEAVY'Spﬂ“'
S. o
.

. It is found inemineral lodes and usually constitutes 4 distingt portion
~ of the gangue there present, I the K;\}ndl_l)islricz, Madras, it ocours
algng witn galenay within veins of quartz,  [f ever worked large xup°
Gecurrence | fh'es <_30U1(_l be obtained from that locality. ‘\l‘u in the same way 1‘1‘,":

in India. €3 €x1s8 in the Cemiral Provinces in assocition  with copper such a3

at J"ﬂza\pur and in the Rew{ Stite. In Rfjputdm Larvtes has been
Teported by :

Ajmi Dr. Irving as gccurring at the lead mines of 'l":-m:lrh»‘:
]lent. In the Panjgb it hus also been found 1n association Wit
Aéumuuon ?’}:t 1:::‘1 S(;‘_bdthu ithe Simla District. While it wou!l thus ::{’]‘1'35:;
with White. ] ndan sources of this aikaline . L been® workeds
Jead. | barium this aikaline earth have not b

A sulphate ig nevertheless available in ezcr)- bazar and seems
to be very largely solq as

A. 758.
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qut;stance. '}h; réader \\:ill find an exampleof the extent to which this ? Conf. Agri-

sulphate is employed im India by consulting the account given of the
Afridi Wax-cloth industry under CARTHAMUS OXYACANTHA. Barytes

is also uged by the paper-makers and to a limited extent as a cheap !

sibstitute for barium nitrate in certaln forms of fireworks.

5..CALCIUM And LIME.—L/ME does not exist natu.ral.ly,:but in
the fo;'m of the carbonate, it Constifutes a by no means msngmﬁcar‘lt
porticn of the earth’s crust, e.g., limestone %ocks. LIME-3URNING is
the operation of driving off carbonic acid from the carbonate_ with t?\e
production of the oxide of calcium or QUICKLIME. _T}ns readily
absorbs water and becomes*8LAKED LIME or hydrate of lime.

Canbonate of Lim’e; (Dicl. Econ. Prod‘., Vol.. II.:I42-I 52, V.,
185-86). This is known indngdia bv an extensive series of names that
denote both the condjtions (qmckl‘lme, slaked-lime, etc.),dand the
source (limestone, marble, ch;.lk, shells, et‘c.)'. Thg most general
nam.e may be said to thf.: Hindustani Chind a word which in the
various ]a'nguages of India assumes numerous forms such as Churna,
chimih chin, chino, chiinak, ch&nimbu, s/z.wwmambu,' :unnaim, sunna,
hunna, hunu,etc.  Its maost ggner?.l _hame in® Sansknt wo’u d appear

be Sankfa bhasma, but cerain writers give also chiirnd, (=_a
}? der™, suidha kapardaka-bhasma, sukti-bhasma, etc. Its Arabic
na}::::‘s Z;pe;r 10 he Ails and ahu and its Persian Nurkakh and akak.

The word chindm, by modern usage generally denoted the
beautiful plaster or cement characteristic of many localities of India
(more especially of South India) ; see below in the paragfaph de-
voted to cements. One of the earlicst European writers to use the
word china appears to have been Garcia de Orta (A. D. 1563), al-
houch hity years previously the Italian Traveller Varthema des-
t 'Obgd the people around Calicut as eating betel leaves along with
cherhin lime made from oyster shells which they call “ Cionama.”

CHALK is very generally knows as K/zarz'-z.na/fi‘ or k.barya-mz'/tz‘.
Unslaked or quicklime is Kali—ka-clz.mxa. or simply kali or alai :
limestone is Kalai-ka-patiar ; QUICkllr‘I}e _is often called dkaky
lime from shells is S:‘;n’-ka-:luma, the iimg fl:Om hmfstone being
Katlal-ka-chuna ; marble is Marmar ; fossil corals” are Sang.;-
yahada. -

Sources —There may in India be said to be three great groups
of rocks or materials that aftord lime ; (a) limestone or marble ; (3)
concretionary ljme (Kankar) found in the ground ; (¢) Marine and
Land Shells; also coral reefs.

A. 758.
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WORRESIE. (@) Limestone, Dolo
| hardly any known o0

18hes, etc,

mite and Marble—I; may be said that
N geological formation in India is wholely without
m, although many of the examples are exceed-
ardly wqrthy of the name, The best known

B“""‘;‘:”-/ ;’:{b’ei are those of ]odhpurQ(r.\ krdna) and of Jaipur (Raialo), in
| mﬁ:ﬁ?a.and of Jabulpur, in the Centra! e Provinces. Within a
: hund e:l eight {nlles around Makrana there are something” like one

! Thesr quarnies but of those only 15 are at present worked.
Makrang, | marb]e vary in depth from 30 to 75 feet and follow the vein. The
| Marble is excavateq by blasting, and is then cut into the required

/ Size by steel saws, It is hauled to thessurface on wooden rollers and

Manual labour, Tpe quality, of the stoné is generally better accor-

I ding to the depth it is worked but owing to the crude appMances used
or hoisting to the surface. decp nfines are impossible. The dust |
and, fragments Produced dyrifg minihge operations at Makrana are

. bl‘xmt into Yime anq this quality ix much appreciated for the finer
inds qf plastering. . . .

'Y L
Tl]e white marbles of Raialg gre much*appreciated for filagree
Screens ( 4l ) of w¥ich numerous  fine examples exist at Abu, Agra,
Ralalo, Ahmadébéd, Delhi'.etc. #ﬂh blatk marble found« at Bairtslana is
used for statueg, toys, etc. " The blue and pink marbles of Nar-
Wwir in Kishetgarh Sige are much admired and largely uséd for
| Omamental purposes, !
’ ' Ballp in his Economic Geology, has the following passage regard-
ing Jabalpur fharble .« E;(cept locally, in some temples, this
marble has not beepn used for building purposes. The beds are
;, muc}.x jointed and crushed by the disturbance,, which has tilted
| them into their present vertical position and by certain trap dykes
wbich traverse them, But it secms probable large unflawed blocks
might be Obtained ; one which was sent to the first Paris F.x'hibi-
. P, 110 was said tq be €qual to Italian marble for statuary purposes.”

Burma, In Burmg there

Jabaipup,

iS an inexhaustible supply of Iirpe such as lime-
stone, raised corap reefs and marble. The beautiful  semi-trans-
'&i‘g‘l)?:‘ror Parent white marp]s so ettensively used for the figures of Gautama

is obtaingq chiefly from the Tsygen hills in the Madeya sub-division
of the Mandalay district,

Space €annot be afigrded to refer more than by name to g few
atery of the other Numeroug qualities of limestone and marble met wigh
erlo; ! H 4
Marbjer, ; in kdia,

. Ome are of nearly equal merit to those already spezialised
Bufding - | and still others gradua

as at most on}

A, 758

lly decline until they ha\'g o be characterise
¥ good building limestones. The limestoneg procurable
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in many parts of ‘Bopbay and Sind, fof example, #re admirable o riiss

ildi where exists, The Porbandar miliolite
povirading moz&::bo?gohngadm dare perhaps the best known. .
Tadthe greal san prw Kdthidwér to Bombay and even
The former has been conveyed fepme o o e e o e
to Calcutta and is employed in the construction of some \ % dis it
; of the relent buildings of these cities. In South Indi
ey ba '(:l that crystalline limestones occur in Trichinopofy and
Con ::m?e bat of very inferior quality ; gdbd building iimestones
lefn“nd ir; Cuddapah, Karnil and Guntdr, and marbles at Palnad.
?;ct:e Central Provinces there are numerous examples of limestones
and admirable building_stbnes, such as those of ar;lh;.a b{‘zpug

f the Vindhyan formafion #uch as the limestones o y h;n:;d an

?n the United Provinces ghe crystalline limestone I i _I")‘:;
. in the mmmpgpiﬁc rocks pf that district, In var

wh;cl_a‘occ;rt;:\ Panj4b good limestorres and even marbles are-found.

E:;l;"?refmzce is essential to the limestones of Lakhimpur and of

the Kh4sia and Jainsia Hills of Assam. . - ® ' arbles

This brief indicition of gome of the more tmpomnd, br 1L
and limestones of India *may now be fittimgly BqntclndeE y i:
folloWving p#ssage contribut.ed‘tt:ngmqlly to the Diet. of Econom
ioott :— .

. Pr9‘¢‘ix£¢.:ts by'sM; ' :'c;&eh::gil?in many parts of Ind!a: Muclf of the
i sed i Calcutta is carried many hundred miles by riveg and
hn.1e usedT;’n want of a pure limestone flux at mode.ratgvcosthxts
railway. h'ef difficulty in working the iron furgaces in th? Ran_l-
been the cﬁ l;:d The most genéral source of building lime 4n India
gan) coal fe 'I:unlzur (meaning gravel), a granular or nodular stone
is kankar Or face and in the sub-soil. It is purely of secondary
fo}“?d e " fs , med on the spot by the evaporation of tht.:qground-
origin, being for in solation more or less of carbonate of lime pro-
water, c.:onta.mml%w rocess of soil formation by t.he. general decom-
duced in lfhe ik' ::ﬁcles. The production -of 1{" is very much,
position 0} TO pb alternating period of soaking moisture and

mater o e V\;here this latter conditfon” is most pronoum_:eds

extreme dryness. India, the lumps’ of kankar often coalesce into
as in IjtonhoWestzn%t for use as building stone, A stofie so fotm?d

a continunous masb; impure and variable in quality, as to the quantity

must of cou;fm; reign matter according to the texture and composi-

aod nachre p ghich the concentration of the lime is effected,
tion thm: :)}f;bma:t favourable an excellent hydraulig limi is the
but, whe

Limestone is, however, of widespread occurence throughout Bri-
[ 1]

andar
gt

of
i

ation
:mnhr.

Limcatones.

. . istanit froin the

i le the available depositsare ata dlstan'ccl:‘
tish India, but as a rule . n o
( 167 ) 58
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. centres_of ' demand, and. consequertly the price of lime rules high.

..The mosat important sourees, commercially, are :— :

. vip ¢ 18, Kaini.—in the Jabulpur District ; supplies a lime of excellent
qpuality, which-is.carried . as fas as Calcutta (737 miles distant), and

| . foxms a;large. propertion of the ljme used in that city.

,

+ 2nd. Sylhet—Along the southern foot of the Sy'het hills
there is an inexhanstible supply of lime in the limestone of the
nommulitic series, waich formerly supplied the whole of the demand

1. ol Calcutta and Lower Bengal, and still does 30 to a large extent.

. . “3rd, Rhotasgarh.—The lower Vindhyan limestone near Rhotas-
* garh i8 quarried to a small extent and exported down the Sén in
boats; it was largely nsed in tie works of the Sén Canal. |
- . " 4ih. Himalagas.—Along the foot,of the Himalayas, boulders of
limestone -are collected and bnmt in Jarge quantities every year;
the siaked lime is exported on camels, and supplies a #arge portion
of the Panjab, and the North-Western Provinces. &
“ 5th. Andamans.—There is a band o1 crearx-coloured marble near
+ - Port, Blair which may prove ok econgmic impoftance, as it is at about
- the same distance frum Cajcutta as Katni, and the lime is of equally
‘. mn“ﬁt’» I R y ' . ¢ *

* Bth. Other Localities where limestone is known are numerous,
but at present ‘of merely local importance, or in most cases of b
value whatever, A full list of them as far as they are known, will be
found in the Manual of the Geology of India, Vol. III., p., 449,
el. seq.”’ . ~

(¢¥) Kankar or Coneretionary Lime.—In the passage just
quoted Medlicott has explained the formation of this substance. In
the vast majority of cases a layer of 2antar will be found to underlie
: ..dsar colls. ; This circumstance has purposely not been alluded to in
* the passage.that deals with 144 efflorescence because, although doubt-
" less formed by the same physical forces, ré4 and hme have not been
- shown to be dependent on each other. Réh efflorescence may occur
- . without any formation of kankar and conversely famkar may exist

- within the soil without any,evidence of ré& eforescence or even of an
abnormal deposition f soluble alkalis, see page 119.

_ This is the chief source of lime in Upper India and it yields an

. excelleut and somewhat hydranlic lime. Mr. James Cloghorn

{(Indian and Eastern Engineer, June 1898, pages 3 56-57) gives the

results of his study of this substance and of its practical wtilisation as

mortar. Very often the nodules of kamkar aré so abundant, at

certain depths below the surface of the ground, that they become &

consolidated into block, Such blocks when obtainable are largely
employed for building purposes and were so used extensively in the

A..758. (et )
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. Ganges Cansl Works. , Kankar, broken and hammered” ‘while - water

is poured over, is the material mainly used for road-making in the

. greater part of India. This circumstance ‘gives at once a vivid |*

i iandance and estensive distribution of the sob-
::c;puo;:’f'::’e :a ‘been tried as & flax for iron on several. occa-
sions.;bug with vely ‘indifferent results, Its composition i3 too

ancertain and its liability to adulteration too_great to admit “of its |

‘ limestones are not available.
ue,(:)xc;:teﬁh::d lGoral Lime.—All over India shells are burned

for lime. Away in the interior of the country wherever annual j

i ation occurs, s marvéllous crop of exceptionally large hud
:llxl:l)l: fugnishes an abundant sdpply*for most local *nétgs;miea. In
the Murshidébdd District for example the following shells are so
employed :—Unio marginalis, U.flavidens and Ampularia globosa.
o y"co'tst tracts of India and Buria, immense, bgds of Marine
31‘:“ nd of rajsed coral reefs are met, with, These are regul_xrly
utilised as sonxces oblime,"and in South India have maifly given

birth to the prosperotis industry of Portland Cement manufacture—

an industry that 1 anderstand is likely to be very shortly organised

near the mowth of the Ganges, where Tich beds,of marine shells are
abundant

*Industrial Uses of Lime.—Limestone and’ Marble. Lime |

N ly present in the ash of .a.ll p}amg. Asa manure it plays
:an\?;\;::n{ gan, especially for soils rich in organic matger.. For

a similar reason lime is largely employed as a deodorising agent: |-

: ition of both animal and vegetable matiér and
ub h”l::?o:i:cuzﬂ;‘;::i:. In the form of chloride of lime (BLEACH-
a so;owDEm it as at one time largely employed as a disinfectant.
e hat ose it has, however, been considerably displaced by
For ¢ aﬁ l::‘:"ui;l and less objectionable substances such as carbolic
more ¢ :s < bltaching re-agent chloride of lime is extensively
e d, such for example as in the raising” of metallic colours,
F“‘g,&? Turkey reds, in calico-printing, etc. In India it is
in ad| moginf esiat paste with ordinary gum arabic and in that form
ma t‘elize d by the calico-printers. Lime in soree form is in,fact &xten-
13 “]‘ used y;n the dyeing and tanning industries. Itis for example
sxve‘y aniversally employed by the Native manufacturers of indigo.
;el:l; with sugar itis added to the dyer'sindigo vat in order to assist
in the production of white-indigo. The carbonate of lime is used as
an o} paint for in-door work and as a water colour mixed. with
latine. The Afridi wax-cloth workers add lime to their roghan to
;‘eeduce its liquid condition and ma}e it dry readily. Th‘e- tanner
utilizes it to remove the hair from hides. 1It, at the same time, alzo
A. 758,
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w greatly iniptoves the hides by softening their, texture, Lime is of the
greatest importance to both the soap and the candle makers, and it is

a‘&%‘fxs neceseary as a flux for iron smelting. Y
- Ime. Food and Medicine,—As an article of (what might be called)
food, it is largely used by the people of India. In other words it is
Pan. | . BDcessential ingredient in the preparation known as pdm. The lime
‘ obtained from shells is objected to, however, for that purpose, by cer-
tain Hindus, on the ground that it is derived from animals, For me-
, dicinal purposes, lime enjoys a well recognised position, more especi-
Lime water.| ally as the

bagis of the mild antacid known as “lime water.” It is
used in the defecation of the saccharine juice obtained from beet.root.
The coagulation of the nitrogenous thatter, by boiling, is less perfectly

‘ The addition
of slaked lime accordingly greauly facilitates that result by the forma-
tion of insoluble lime compounds,
. Mortar and Cement.—(Dict. Econ. Prod., II, 245) 8By far
the most important use. of lime is as morar—a cement which
consists of lime, sand and water. . If lime be mixed with, water, a
paste is formed that will rapidly harden or “set” as it is called.
When dry it will, hewever, be found to crack and crumble to pieces.
To prevent this it is mixed with sand (or in India with theZfine pow-
der made from bricks known as surkhi). To obviate a too rapid
absorption of water from the mortar, it is customary to moisten the
stones or bricks, when a much more durable cement is the result, If
mortar be properly prepared a thin layer will be found sufficient to
bind together the materials with which it is mixed.

‘There are commonly said to be the following classes of
cements :~(a) CarLcarzous ;

Resixous ; (¢) Mixep Materiars but Non-resinous. The first men-

tioned are those with which the present article is more immediately

concerned such, for example, as the mortar already indicated. A
~hydraulic cement of Portland cement as it is called, isin other words
a cement which

4 4 has the property of setting under water, This is
obtainable from certain limegtones that naturally contain from 10 to
.35 per cent. of aluming, magnesia and silica, or it may be artificialiy
‘manufactured by mixing 65 to 80 parts of chalk or other pure lime,
with 29 to 35 parts of river mud or clay, and a little oxide of iron, say
314 per cent. These ingredients are thoroughly mixed in water,
dried slowly, calcined, and then reduced to & powder. In India Port-

land cement is at present mainly manufactured in the Madras Presi-
dency but in other Py,

; ovinces it i occasionally pitpared and chiefly
from asgillaceous Aankar 1o which a certain proportion of fat lime-
A‘:";esés added, Butit is 4 striking peculiarity of these hydraulic

( 170 )
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i i ini ixture :rith TSES OF
*: adhesive power is diminished b m o
:::Lents“ ﬂ\l:ttedtha?: :éxc?o the ‘;nd employed must be perfectly free cglﬁﬁs,

i if that be 804
urface must not be painted over (if t
g;z:e:i(;awunti‘;dt;\hee :ement has been thoroughly dry say for some

months.

It,may further e added that if Portland cements have mors than | Magnesian

in. rapidly decompose when kept undér water.
N cen:' :‘i:gn:‘;st?s.{ﬁ ?hitg magnesia th place of clay, is some-
' A cemken wn as “ White Mortar.” There are large d?posm of
onesite. nd of magnesium limestones (dolomites) especially near
e ;omh India and‘these it is understood have recently. been
Salem)(;!} tage of by the Maliras Portland Cement C_ompany in the
taken agvan fg cheap, easily applied and rapidly drying plaster that
e e P lish )Thjs 1 understand is being made both at
ke e an dp(galic;xt.n Mr, C. 8. Middiemiss wrote in 1896 & most
Bang?m t: st on the magnesite areas of the Chalk Hills near
m%Seﬁ'he Agricfttural Ledger No. 15 of 1896.)° A paper
Salem. by Mr. Jame3 Cleghorp, Jndian and Eastern Enginger, May
w;xgt;enpa;“ 3;0-321) wil! also be found to cOntain much useful in-
1894,

inte

Cements.

fornfation regarding magnesidn ceinents. Regarding the industry o
or

he United States of America consult The Mineral Industry, 1900
in the °

~ pages 75-82.

’

Mention has already been incidentally made to the fact that an | Yolishing
en )

iohi edingly strong cement (sometimes
admirabl? pozfihr:;fz)si:(:n:::ein vagioyus pmsgoﬁ India. Tk:ere are
spoken ? ’ ce aring this sabstance, but these all practically agree in
melh?ds stanc thit some saccharine substance or other{)ls com-
th'e c“c‘fms‘l:ncfieme The substance most commonly employed for
b‘?ed e '2 the j'aggery obtained from the cocoa-nut paird; The
th}lskp(‘)’f" ‘:ﬁ:f ;alm is also mixed with lime in the preparation of a very
mi

superior white-whsh. R

Lime or some of its salt (such @s plaster of paris) is largely emn-

Cement.

.
A

pecial
. . . . h Cements.
loved in combination with glutinous and resinous materials in the
ploye

; ; luten of rice ds in India commonly
fo'rmatxopt: f ﬁ:::;:,ti;em'{:teage of pure lime in the preparation of a
mixed wlm;“ which is employed to join the various parts of musical
strong c:m in place of glue. Instead. of grice gluten the dough, of
mmﬁl mr may be kneaded in water until gluten only remains. To
?:i: sl(::uld than be added a small quamity of pure lime. The

ment thus prepared is largely used for all' forms of wood-work and |Suii Cement.
ce

has the special merit of resisting damp. It is generally known by the

/ Lae Cement.
ame suji. Lac combined with borax forms a convenient cement to
n .

be used where exposure to water or moisture is unavoidable. Cutlers’
e

A. 758,
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 BLEAMIS.|  AtkaMe, Alkaline Earths, Aikaline Ashes, etc.

R m xaor | cement consists of rosm, bees-wax brick-dust” o plaster of
- “paris, or gimply rosin and plaster of paris. - ‘
 narolionia. Cement Materials.—The following substances are mentioned

" ai'being specially used in India in gombination with lime, in the pre-
*_ paration of special,cements : —

1. Adenanthers  pavonina— | 5. Commiphura  Agaljosha—

the gum resin.

2. XKgle Ngirmelos-—glutinous | 6. Oryza sativa—the gluten of rice.

“matter of wild frisits. 7. Sugar—Gur.

- 3. Bokassus flabellifer—juice. | 8. Tritleum vulgare—the gluten
- 4 Coeos

nucifera—jaggery, of wheat.
© (crude sugar) and also the | 9. TYPbs angustifolia~—the down
milk of the fruit. from ripe fruits. -

For further information see Cemeals in the Scientific American

| Cyolovadia of Receipts, Notes'and Querizs, by Albert A. Hopkins

pp. 67-90. - -

Marble.~1s extensively employed in the decoration of p;laces,
temples and mosques, and ir the constructiod of idols, ornaments,

~ toys, etc. Perhaps one of the most pleasing and at the same time

surprising features of Indiaft architscture might be said to be the
marvellous filigree s¢reen (jalf) in sandstone or marble that take the
place of the gluss windows of European buildings. Keene (Stone
Industries of Agra) gives a very accurate and impressive account of
the screens at Fatehpur Sikri (constructed, 1581 A.D.). “The outer
screens® he says “are so minutely pierced that they actually look like
lace at a distance and illuminate the mortuary chamber with a solemn
half-light which resembles nothing else that I have seen.” Golonel
T. H. Hendley, C.1.E., discusses the uses of marble ir Rdjputéna in the
following passages :—* Jaipur supplies most of Brabmanical India
with its idols in white marble, plain or coloured and gilt ; in red or
black marble.”. . “ The purest white marble is brought from Makrina,
a short distance from the Jodhpur side of the Shambhar Lake, but

* a much-liked white marble, often veined with blug, of a cheaper kind,
. is obtained from Raiale on the Alwas border, and is especially worked

at Dausa, The stonemasons prepare in the summer enormons
stocks of-images which are brought by the brakers from Gujarit
(Bombay) and elsewhere after the rains and then sold by retail in the
winter. The Makréna marble is worked at Jaipur, thongh sometimes
very large idols are roughly hewn at the quarries to lessen expense
of carriage. Baldeoga.h on the Alwar border yields black marble, of
which figures of animals, besides great idols, are made. Tle red
marble from the same place is usually cut into the forms of camels
and plates. All these marbles are employed in architecture, and in
addition of late, green marbles from Ajmir. The boys learn to carve

5 758,
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T Atkalis, Atkakine Earths, Atkaline Aihes, otc. (6. Watt) { ALKALIS.
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by makmg ;xnall l.ﬁa.w from soapstone. These sell readily among
thef:of\gm a fairly extensive industry exists in the preparation of
screens, tables, fancy boxes, ;ict’i\re f'nunes, plates, vasfs, etc., &S
also models of the Taj and other m'xcwnt monuments. Thgge d’e
mostly done in whifle marble ‘inlaid ynth agate, car.l':uncle,,cgmelm‘n,
chalcedony, jade, jasper, lapis lazuli, topaz, Jurquoise and even with
bloodstone, gamets, rabies, sapphires, etc. This art is sypposed to
have originated with the Taj (A.D. 1627-1658) and to hgve gtgdually‘
declined until at the beginning of the 1gth century. it had dxaapp:ared.
It is said to have been sevived by Dr. J. Murray aboat 5o ‘years later.

It has flourished ever since, the goods produced in Agra being carried |

for sale by the traders in Indian artwares all over India.

(B) GYPSUN, PLASTER of PARIS and SULPHATE OF LIME,
Dict, of Eeon. Prod., 1V. pp- 195-97.~This’ i§ the hydrous

)

calcium sulphate which, when it occurs in an amorphous ‘state, i}

; when in & more massive condition is ALABASTER ;

:.:gegvhakzpfg .transpaxent .crystals is 8§LENITA. - On being chicined it
.pang with its water and then constifites PLASTER OF PARIS. ThF
powder thus produced on additiop of water %radgally sets and as it
does so expands slightly. Itis this property ‘]'_‘at has made PLASTER
® OF PARI8 so. exceedingly valuaple fo_r making casts and moulds.
In India it is known by an extensive series of names such ag.Kalnar,
kurpira-silasit, kdrsi, mng~i:]'le:difial, ‘;ur;a safed, makol, jirah, etc.

is i erally called as Gaca. o

I:m:f:c?f,.ir:c;s,f; they Madras Presideney it has been met with
abundantly, but in an impure form, in the cretaceous rocks of STrichi-
nopoly. Masses of gypsum and crystals of selenite are occasionally
found in the clays of Chingleput. In Nellore crystals of -grca.ter
purity than thosg found near Madrés have been recorded as fairly

p“?:nat;mbay» gelenite occurs in fhe marihe deposits about Bombay

and in Kéthidwér and in some parts of the Deccan. Very excellentd

- g i . In Sind deposits frequently 3 to.4 feet
Sﬁ“rcc:r S:;:dminmiu;?hme Gajbeds of thie Kirthar range, The
Mud Gorge on the Harnai route to Quetta owes igs intractable
character to the circumstance that mueh sulphatfa. of lime is thare
present and very largely in the anhydrite cond_mon. This absorbs
water and thereby expands 33 per cent. The adjacent materia‘(s are
in censequence continaonsly displaced and the Mud Gorgé may,
therefore, be aaid to be in a state of constant change. |

In Rdjputdna, at Nagor in Jodbpur, a bed of gypsum- propz’b!y
not less than s feet thick has been worked to some extent. - It is not

A. 758.
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as a rule of good quality and is mined in a vety crude fashion. While
excavating a well at Falod, gypsum of a very pure quality was found

- but at too great a depth to be of much value. o

- In the Panjdb (Bannd District] the mineral is found in Kélabégh
sand in Khasor but not utilized, The Koh4t District contains gypsum
in great abundance. Ball says “It might be obtained by open
quarrying in any quantity but is not worked.” The Salt Range pos-
Sesses gypsum in enormous quantity associated with rock salt. The

Spiti Valley contains gypsum of snowy whiteness.
In the United Provinces, deposits of gypsum have been reported
as met with in Dehra Dun, Kumaun snd Garhwdl. Mr. C. 8.
Middlemiss (Records Geological Survey, XX1I, P1. 2, 1389) gives
a full account of the gypsum of Nehal Nuddi in Kumaun, The
“Pigueer ? (July 27tk 1888) announced that gypsum had been
found at a lecality some 19 miles distant from Haldwani, a station on

tke Rohilkhand and Kumaun Railway. ‘
In Burma gypsum has been found but not"in quantity to be of
much commercial importance. * - )

Industrial and Agréicultural Uses.—For a great many yeats
gypeum has been reyarded a3 a manure of exceptional merit especially
for leguminong crops and for certain soils. It has recently been
found to vastly increase the yield of indigo co that a large demand

~ seems likely to arise for gypsum. The reader should consult the
observutions already made (Page 120) regarding the use of this
salt ip destroying injurious alkalis and at the same time so modifying
the physical conditions of the soil as to bring it into a culturable
statg, Gypsum might be viewed as an important constituent in the
much admired manure known as  Superphosphates "—a manure that
might be briefly described as prepared by the treatment of phosphatic
minerals with sulphuric acid. ,
The next most important use for gypsum may‘be said to be the
numerous methods of utilising plaster of paris. In 1852 Dr. Buist

L3 drew attention to the interesting fact that the Natives of Sind had,

from ancient times been in the habit of casting lattices and open-
work scrzens to be used within houses to allow of free circulation of
air. . The Marwaris very cleverly make what might be called stained
.glass windows by taking twn laitice screens, made of plaster of paris
and of identical pattem, and placing between these fragments of
coloured glass so arzanged as to bring out the desired colour design.
The screens ate then firmly fastened together and the fragments of
glass secured in their positions by a thin layer of liquid plaster being
ran over the lattice upon which the glasses have been arranged

before pressing home on the top the second lattice.
A 758,
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Alkalis, Alkaline. Earths, Alkaline Ashes, etc. (G. Watt) . ALKALIS

IS _ .

In many parts of Rajputana and of the Punjab ‘the wa1!s and | GYPSUM.
ceilings of palaces are richly ornamented, in arabesque design, by Ag:illaiansg:e
fragmenss of glass. These are silvered behind or backed with plated
metal discs or with coloured tinoil ‘or they are painted on the surface
and imbedded singly or collectively in Yooden frames, within « plaster
which consists mainly, if not entirely, of plaster of paris. Tpis work
might be described as a kind of mosaic and,from the fact of pieces.of
glass (shishdh) being used has come to be spoken of as shish-mosaic.
The famous Shisk-mahal (the Palace of Glass) at Agra, the Shish-
mahal at Lahore and the Shish-mahal in tlhe n;inﬁd ci]ty of fAmbir

ar Taipur) are perhgps the best examples ol t is class of work.
gﬂn: "‘|r(i|])?il,§)g \?er_v 1r§lyh§;s « The effect of the shish or .rrgilj’ror mosai?, Shish-mahal,
though brilliant, parrowly escapes the charge of vulga.my,‘ so that it
is not much to be regretted that the art may be said to be hardly
practised at the present day. Dr. Fleming in his “‘{Account of the
Salt Range,” -says the Natives use plaster of paris mixgg with pure
lime to produce thelr finest qualities, of shining marble-like cidndm,
PLASTER OF PARIS is also largely employed as a white-wash..

While it would thus seem that cerain uses of plaster of paris have pl;la:t%: o
beex.x well khown to the Natives of India, for @ considerable period at .
all events, a knowledge in the art of casting ﬁgungs,. ornaments and
toys in that material would seem to be of comparatively recent date
and to have originated with the School_s of Art: S.o late as 1885,
while engaged supervising the preparation of life-sized -statues or
models of ethnological subjects that were required for the Colonial
and Indian Exhibition, I experienced the grez}test possible diﬁﬁcu.lty in
inducing the Kjishnagar modellers to substitute plaster of paris for
clay. 1 procured a railway wagon load of gypsum from v‘the Salt;
Range, had it fired in Calcutta and found that it yielded a most‘:
cxcéllent modelling plaster and at a, cheaper rate than I could pur--
chase the impo'rted article, which alone was then procura!)le in | Modelling,
Calcutta. But my clay modellers struck work and I had to import
others from Lucknow before 1 could induce the Krishnagar men to
resume work. I mention this circumstance.as showing the quality
of the Indian plaster of paris. to .

Alabaster where met with is largely utilized in the maanacture of Albaster
ornaments and tovs. The dark green form procured from Garh}vﬁl oys.
is regularly made into elegant cups andvsaucers and even large bowls
that are much admired by the richer Native gentlemen of Northemn
India. The same material, drawn from vhrious sources, is to some
extent utilized by the stone carvers in Agra and other centres of that ‘
industrv. To a very small extent gypsum is used as cooling med?cine Medicine,
in fever and when burned imq plaster of paris it is sometimes Food.
cmp‘myed as a substitate for iime in pin,

A. 738,
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STRONTIUM. 6. STRONTIUM and STRONTIA.—Tke oxide strontia does not
Production.

exist in nature, but it may be produced by burning either the carbonate

Celestite. or the sulphate. Celestite, the sulphate of strontiumg has been
reported as met with in two lochlities in India. »iz., in the Kirthar
limesfones of Sind and in the red clays of Surdag in the Salt Range.

Sugar . | In thq sugar refineries of the Continent of Europe the native carbonate
Refining. | .20, : ] S
Strontianlte.  (Strontianite) was fogmerly used in place of lime. (Journa Sec.
Red Fire. Chem. Industry, Nov. 1901, p, 1092) But this metal is chiefly

known in India in the form of the imported nitrate which is largely
employed in the preparation of red coloyred flames in firewcrks.

A, 7s8. ]
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ASPHODELUS TENUIFOLIUS.

*(SYX. A-FISTULOSUS.)

-
.

U Dicks e i of Eoonomic Products, Vol 1., A, 1581 a. !
, - -

Asphocelus 'tenuifoligs— An Indian Famine Food.
*+ By A. GHOSE.

»

. .
o e

*Early in the present year I was asked by the Oiiciating  Reporter | INTRODUG.
on Economic Products to the Government of India if 1 would TORY.
analyse the sceds of Asphodelus tenuifolius and report upon
their value as a fnod hence the fO'l()“’in" shorl p"xpe\r The
malerial for examination was collected in the IIo~lmrpur district
h‘ him and by Mp. R, Sykes, the Director of Lund Records and

Agriculiure, Pangib,

Asphodelus tenuxfphus is a small weed of the mtur'll‘ DISTRIBU-
order LIL1ACEAE. excessively common in Northern India, extend- Tio
ing right throuzk the warmer parts of Western Asit, Europe and |
l\onh Airica to the Atl-mic Oceun. It is hardly *to be found 1nJ
India. South of Guirii. Itloves sandy soils and is almost as common
as the wheat ctaiks on some of the pocrer cultivated lands in |

in the pudas of the Panjdb it is vcry.‘

the Southern Siwdliks: ! E ] 5 E
v .

prevalent.
The European form of the plant is somewhat larger, and on this -

account is sometimes distinguished as 9 separat: species under the |
name of Asphodelus fistulosus.
The vernacular names of A, tenu1folxus iu Indiaarve prazi, bokat VERNACULAR
NAMES.

or [wu)’ and the \k\\ i~ known as [/1)1(7/1 r [1/

In Indic plantand secdsarc alike eaten in time of need, In "F Pse% .
N . . S . . . amin 00

(he last fanine, the sceds were much caten inwie Jilandhar district. v Foods
Mr. Sykes las sent 10 he Indian Museum specimen cakes made of

A. 1579.
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ASPHODELUS
tenuifolius.

Asphodelus tenuifoli.us

USES. t .

Glue.

o
©

NATURE;QOF «
SEED

Analysis,

the seeds miked with wheaten fiour. Stewart

(I’:mjéb Plants, p. 334)

puts forward the view that this is the plant which Geiffith describes

the ‘camp-followers ag eating,
Kandahdr force ran scarce.
used a5 Famine Foods (1896
as a vegetable in the famine
cooked and eaten by the i
the Panj4b its seeds afe giv
The piant grows like
onions is very mucilaginous
which have been investigate
P- 145), and from its occurren
Damascug, where it is abun
the ¢ British gum ” which is
grinding the bulbs into 2
makers, etc.,’ (€, D. 8mith,
Landersr, a French Chemig

tenuifolius (fistulosus) *and,

prepard an excellent glue b
them, grinding them gnd
(Watis' Dictionayy of Chemistry, Vol. 1)
Asphodelus tenuifol;
Mgrch and April months when,
i growing intense ; it is then th
collectdd to supplement the
produced in considerable aby
1% in diameter,
and they cannot

ina i:om.r the result is g r
The followin

oil seed :—

L ]

Qil

LY

® Albumenoids .
. Cagbohydrates .« . -
Crude fibre

t Ash

‘e Containing Nitro.gen

+
¥

A, 1570,

Moisture

]
»

»

Sand
Lime . .
Phosphoric Acid

( 286

us in Ind

t, found it po

* © & o e o
.

ToTaL

® & o .

ndance and are }”
three to each pod. The shell
easily be husked. When poun

4

when in 1839 the provisjons of the
Inneg in, his List of Jungle Producis
-97) has named it as boiled and eaten
of 1896. It is skid to be otdinarily
nhabitants of the Bijnor district : and in
en to pigeons.
an onion with a small bulb and like the
. The mucilage occurs in special cells

d by Lanza, (Malpighia 1V, 1890,
oe the*plant*finds a peculiar use near
dant, and where something an'alogous to
p;epar‘ed from potatoes, is made by
wpaste for the Yise of book-binders, shoe-
,Dictionary of Economic Plants, . 28).
s#ible frpm both Asphodelus

Asphodelus racemposus to .
washing the bulbs with water, dryin

mixing the resulting powder witl water.

ia ripens its seeds in Febfuaryw
if famine condifions exist, the scarcity
at the black angular seceds may be
available supply of food. They are

in length and akout

adheres very tightly

‘18

‘49

P

740
25'25
2595
17°32
19°78

430

100°00

ded—shell and all— .
ather greasy black paste,

g analysis which I made shows the seed to be an
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An Indéan Faméne Food.
2

(]
ASPHODELUS
(4. Ghose) ¢anyifolius,

he allied onions, squills, etc., and is not really detrimental to its
* by the *

tracts o i t gave nQ
* re tested for alkaloids) but gave ng

- nmw'gd;:h jodine solution failed to mclxg:ate vthe. ]
i e

l:x:;of starch and no sugur could be found.

i ed is empirically by no means
: Th.e_ analysu. ﬁmﬁﬁmﬁ in thel.aglore bua.:s. and mbaﬁ-t
innotrlots. !t }:u:tion. Indeed Diosoorides, who flourished & h:r
pareRty dmiuretwl ded the plant as a diuretic ; and the s‘ends 8 3
SOB.C';)eny wl‘:;ntbe bulb and leaves. R isa property possesse
this pro

use;; foofin;xlzbn of th oils—A weighed quantity of the powdered seed
xXams

was extracted in 80 pal i lear oil was
: i ratos with dry ether, and a ¢ .
n ed afger 'ihex :::::l:ign of ether and moisture. X was reddish
obtaine §

liow in_colour and posse ue was 108°72. . .
mosard il Lis sapolifcation sole W8 S, i was conted with

*Totestfta que lt’:: the air at the tgmperature of theLabc:lratfo ¥y
it and left exposed riectly, dry*on the third day at the end of 54
This was found w;&:e sticky at the time of drying. A To f‘mh";
bours. It did not ality five grams of  white lead ” were taken ?r;‘
tesp the diging qu |fy the oil. Zinc oxide of the same weig ;
mixed Witg S'Idhr ﬁ ‘<)1rops of the oil. Two glass “plates were coated
was mixed wi

: following results :— R
with these pasics Writh the st hour 18hours. - 24 hours, o 42 hours.
1 -
tead ﬁ;‘ very sticky Dry. gerfectly dry.
. White coal . X . .
l “d”m Y Veiy sticky.  Sticky Dry.
o 2 Zincoxide » .

» . - .l..
i s that the oil is a good dryingooi
From the abot® f“wft:r?ﬁ;;x an alcoho! can be pr?pased. f.rf)m
The I;r;“ﬁ,h h:; samples were exhibited in the Paris Exhibition
Asphodel bulbs, . i
of 1855- ® Pari ibition with the samplés of alcohol Were
In the same Pm;g:;_;aper, cardsand writing papers of.vanlous
exhi_b:lted Spem?ir:;red from the leaves ‘and staiks of the pt:«;t
qu_ahuefv maf’;‘: proportions with Yags agd co:xlxm;m nga;:rdse lus.
mixed in Vﬁ'“ce that date, little has been heard of . pf 01 lus
o s i s paper-material o for the preparation of alcohol,
tenuifolius eitber as p A

(4]

] o

d a peculiar smell rather suggestive of )

TURE OF
A SEED.

Medicinal,

URR OF
“‘TOIL.

*

Aleohol.

Paper
making.
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ASCHYNOMENE SP.
s, " . (SOLA)
X [Dicticnary of Economic Products, Vol. I, A 559—65.]
- THE SOLA-PITH PLANT: .
. A R.EVIE\V QI:‘,EX]STING INFORMATION. )
By Dg, Georas WATT,' M.B., CM F.LS., C.ILE. o

e i e o O

ESCHYNOMENE ASPERA, Linx.; (Fl. Br. Ind., I1, 152).| TRUE SOL!
This is the Shola of Hindustani or as it is pronounced in Bengal the
Sola—a word whigh has been still further corrupted into S0LAR b'y
English writers and manufacturers. In order to distinguisp t_hls
from the next species it is often designated in the various »dxstncts
of Bengal and Assam as the BAds (white or rice-like) sila or the
phul (flower or soft) ssla. It is also known in the other provinces
by the following names :— Korhela, kodhila, kathua, kurdhela, fulkur-
dhela, khokhrt, bhakhra, kukila (or pam’:water-&.uln'/a), shupra or
hupra, dotla, bhila, dhendas, dheudar pola, soal, sul, pangasadver or.
siver, dhendor, kagdia, jiluga lendu, Jiluga, atunete, takke, -suddai

kiras, benda, pau-bin, thaw, thaung, efc. . .
Habitat.—A floating bush, with sensitiye leaves, found on land | an Aquatl
annually inundated or within the margins of tanks or lakcs; weed.

throughout Bengal, the greater part of Assam, frequend in Burma
and also present in South India, but represented in the other pro-
vinces by the next species. .

Cuttivation : Season,~—It is not systematically cultivaged but, | CULTIV A
after removal of the stems, in November and December, the upper Nse?’sgn
portions with ripening pods are thrown on the water where they | NoV-—Dee.
float until the seeds are self sown. The roots are also perennial and

. 559-65.
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produce an annual crop of shoots. These begin to appear in April
and May, the flowers set about August and September and by Feb-
ruary and March the pods are ripe and the pith-yielding shoots
over-ripe. If left until the séeds mature the stem becomes dry,
shrinks, discolours and a large cavern forms along the centre, which
corresponds with the true or theoretical pith‘. While the sola can
exist ¢ the banks of tanks of lakes, above water level, it becomes
reed-like, the shoots are then rarely thicker than the little finger
and the plant is apparently unhealthy. It is essentially an aquatic
species and normally grows in from 2 to 4 or 6 feet of water; the
stem below swells greatly, in the middle thifd (it becomes perhaps
2 inches in diameter), in the lower third it tapers towards ¢he roots

or muddy bottom of the swamp, and ix the upper third towards the
portion that rises above the water level. » It,

of rice field= =nd, where a demand exists
source of revenue and is thus
however, it is viewed as
rooted. It may generally
tions of the fields—those
the year.

__Pith Manxfactures —In Bengal and Assam the workers in
pith as a rule belong to the Hindu caste of garland-makers, the
Malakars or Malis. They have usually acquired the exclusive and
hereditacy right to manufacture the garlands and decorations required
b'y .the families ofa certain locality for marriagey, festivals and re-
ligious ceremonials. The stems are cut into lengths of two or three
feet—only the thicker portions being sclected—~angd tied into bun-
dles. " After being stored until quite dry, the brown bark is first re-
moveldl and the pith thereafter cut up in various ways according to
the necessities of the article fog which it is required. If, for example,
intended for the manufacture of hats, caps or frames of pugries, it is
:pli% into thin sheets. For this purpose the stem is held in front of
the ‘operator and with a long sharp thin knife is stripped spirally, the
knife being made to fravel raund and round within the thickness,
until the whole stem is reduced to a sheet not much thicker than
note paper. To perform this feat expeditiously requires great skill,
smce‘the slightest excess pressure will compress the pith and pro-
duce inequalities in thickness or sever the sheet into useless pieces.
Hats, etc., are worked up on wooden or clay mou'ds of the required
shape and size and, if honestly made, are built up layer upon laver of
sola sheets, pasted ope on the top of the other. By( dishonest makers
a large proportion of Paper is intermixed with the pith thus adding
greatly to the weight of the hat and lessening very materially its

&. 550-65.
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T s
insulating power (t0 the rays of the sun)—the property which makes

i ats made of felt, cork or any other
e :S’OL;;ZZ;} Slilnpc:ll::hta(i t:]ade. In Assam the idols of AMandsa
l({;;;::m, ‘the Snake goddess) ase thade of pith: sm'rlﬂarl‘);) in s(())::;
parts of Bengal both Hi}‘d“.s t‘:“% }]Iuhamxlxadans, during the m
i ala-pith 1dol.
of Alrﬁ?:‘;,:}? r[j?fezu:iredgor the manufactyge of flowers . to be
into mats, the debarked stalks are drawn between bamboos,
e ld right ’in the ground at various distances apart, or arc flat-
:astcl;eb l:xlje:ns of smooth stones, a stone being firmly drawn over
enec by hile the soq, résts on a smooth stone floor. By either of
:\]::sct?x?cxl‘:oé; the pith is compresséd and drawn out. It will retain
. oiven it unti» moistened, when it again expands. To
the form tf!lwb gr the stips of sola are compressed in such a manner
mak? '?ran::’:;‘e section they are mofe or less triapgular il’l. shape
thadt’mlon the surface corresponding to the basc of the triargle,
and. ® ‘.g s are cut.  To make a flpwes, strips of sola (prepared in
paraliel '.m(;:-b ted) are cut wiW & sharp knife transversely into very
the way=in lc%l‘th . pointed ends of the triangles are inserted into
thin pleece. :nglhcr stick of sola, inten-led as the stalk of the
slts madq o h required parts have been thus ixgerted into their:
floser. he)n 1meoisx:alned in water (previously coloured green) is
places a bruSP:,mc outer whorl of triangles.  These instantly expand
made to touc} sepals of the rose or other flower. A brusk, moist-
and be cor.nil‘c Nﬁfe‘r coloured water, next touches the inner whorls
ened in pmb O,-rno the magician’s wand expand into petals and are
and 1hcs-c‘)0 C?,l} gﬂ‘xccid into the desired positions, The sli}ts that
bent while S“}‘] tise along the compressed sticks of sola are now seen
were cut lengln :et;loid tceth. Stamens are formed of thin strips
to open ot mt}? pc\tremin’es of which (from a coloured saccharine
of pith, up_o?} S‘ ;u"’\r have been made to crystalise, thus forming |
fluid) partic.cs :I. T;"(»ral buds are constructed of stained grains
glistening amllt‘l:- wi&l;in green leaflets of gola.  But to write a full
of rice f?stﬁnlchc simpie and efiectiva contrivances adopted by the |
account o a‘ would occupy many pages. The few illustrations given
pnhl\:;ﬂ;?cbcpted as deno{ing the hLigh proficiency attained 'by these
mus A o ) )
sim})}e yet amsucetrttlli;zrtsr-cs of this art may be said to be Daeca for
I?’? tll.aizch;z':c fowers ; Mandalay for graceful sprays of small
cameilia-1 d :1‘:njore for models, such as temples, carts, eter But
flowers an.‘ lie ma.akars are to be found making marriage crowns
all over I‘ndm 11w .ar of Bengal, the wawr of Behir and murial of
. J;“t‘(;‘rj I()ll;ll\i;/bfi&IC: and bridegrooms ; the SeAra or bridal veil
Assam

Z. 550-65.
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The Sola-Pith Plant,

or chaplet %orn by Muhammadans ; the decorations for idols such as
the Chhar, Jhulan and Rahan ; or the Gerua to be worn during the
worship of Satdeco ; as well as children’s toys, such as crude artificial
flowers, fruits, dolls, birds, cte., all contain sola or are entirely wade
of that substance. )

- Some quarter of a century ago sola held a tiuch higher place in
the domestic life of the pecple of India thanat the prescut day.
It was then in universl use as a tinder; a stick of soli burntat
one end was held in the hand alongside of a flint ; by a stroke of the
steel a gpark was conveyed to the ashes of soia and could le
instantly blown into flanfe. The introduction of matches may be
said to have driven sola tinde: front the homes of even the poorest
inhabitants of India, but sola still finds a place as a uscful and con-
venient cork for medicinal and other bottles and as plugs to widen
the perforations made in the cars to admit of large and il larger
earrings. If is made into botte cases within which boules or other
vessels'may be placed so as te keep water cocl. Itis employed 10
line the tops of palankins and thus prevent fhe penctration of the
sun’s rays and keep the interior cool, it is also used for the lining
of seats and cushions such ag elephant pads, and in Bardva” viliage
in Nowgong, Assam, it is cven woven into sleeping. mats or &u’s
as they are designated. By the Mubammadans it is wiized “as a
liring to the more highiy ornate Z'azivas used at the Muharram.

Medicinal.— In surgery a compressed and pointed piece of
pith may be inscrted into the apening of & sinus or abscess or the
rigidros uteri. It rapidly absorbs moisture and expands, thus wilen-
ing the cpening. Flat pieces much compressed and with & circular
holein the middle may be similurly used as corn plasters.

Chemical.—A long and interesting pager on the Chomistry of
Sola by Hancock and Dahl wiil be found in Chemical News of July
12th, 1895. These authors show that the so-calied pith is in reality
the true wood of the plant and that the pith proper is the softer
ceatral core. They identify the so-called pith as a ligneceulose
devoid of free aldehydic groups and characterised by colour re-
actions which show a close resemblance to the celluloses,

.Footl.-—By way of concluding ﬂ.xis summary of the information
available r.egnrdmg the so!a‘.phnt, it may be said that the leaves
are sometimes caten as a pot herb.  Frow Hoshunpdbid comes
the information that zn oil is extracted from the seeds an | whicl: is
used in the treatment of cramp and pain in the side.

Trade,—There is practicaily only a local demand for SgLA4-PITH
and in its unmanufactured condition it is Lardly if ever exported.
The best quality is ebtainable in Bengal and from there is carmried all

Z. 559-65.

No. 6 .

Indian Asehynomene.

of 1902 .

¢ ~

I 3 ioia
over India.  The marmiacture of SOLA-TOPIS appears to. hﬂ\"c orig ,
Lt d in Calcuttn, The name 2:p or fopi is Hindustani v origin and
ate Calouu 2 4 . ' ¢
) curs alt over India The expression TOPIWALA which \.\as‘ﬁrat ‘
o [‘o“ iy siven 1o the Portuuecse. became in time applic:bie to
very poss ! Jives

a!l [luropeans and simply meins - h‘\t-'\vcarcrs.’.’ ‘ It was SPC::ih'SC(?
voear dafe into the hats ‘m\\de of pith and, as suggested,
o m.uch ‘du‘;‘.Y i first mad: thair appearance in Bengal. To
R Y PTO‘.‘J h’f thé trade may be said to bein Calcutta and,
this day e e in 1:"V\'p'. and Luro pe, these hats may
although 13 over Inliaand even:n &3, ' 5o hats may
C d hoar th: names of local makers, the bu' of th
ve purdn%‘d " 'l <ported in that condition to be
frames are mulc in Iicﬁf\g‘ ;1‘11.1 nre_ci.)p‘ L(Fl hat conchion
covered and finished oft b}.' local traders. . Dbr. .
AE. INDIC‘}F'] Lcl:,t‘”m wmuch leds ;zquatic form than the prgceding.
Hablial I:;\ir t1e United Provinces of Agra and Oudh,
1t gccurs 1hrou§:1}omhnel-‘~ i e Paniib, Rejputina, Sind, Bombay
4] Provinces. beyar, the Panyib, ip
the Cent Yy is also met within Bengal, Assam, and Burma,
and South Indm... ih E\;;vs' on the marging of camals and rivers, |
but in these N\():.u.]\m;ra ini' low-tviny land that is but temporarily \
abose WAL Ai\fz‘"gr more bus}'\y b'.ant, theai the preceding specics
foo fer: R “;A}n.rlcr and more woody stems? |
and asa e form N olowing names :—Auf or kath (=hard) sola,
It is known 7 o 59.}0‘\;1?;/'11)(1(1. kothela, chauchi-sola, khukhrt,
kubri, /'df”".’. :5},,«4(‘11"""';1‘:‘1_;1"”}‘ ete. It is the kuhila *of Assam |
pentu. fixe et ,,ni.“-lv/er.;b.i'.:u'l:'lxl being the preceding speci?s: ;
gonern, ﬂ!'l. ,«"ﬂ,”‘!-;—; o~f‘thc Central Provinces, AE. aspera bem.gg
i the }1\':7/7;7'-1”'];’"’- "I"n* hmiilioor sirm ;1 of these Protinces is
the fazhie ol L ynomene. .
Nommy Sesoantd il‘f'?:liififiuch like names contrast this with
Manufact 1”?: resent being the hard sola. It is, however,
the othier specis L l'j pmle< to which the soft sola is put, though bc_ing ;\
used for most ofihe mri ;i‘;- cut Tor made into such beautiful thin
harder it ca_nnut 1\01:0:3“1{1"&1-‘{8& Sor flower-making ; but at Sheikhr .
sheets. .h 18 a.ccoaalnlsgorki District, " a large trade h.as recently .bccn i
purl, & vm]'gc o \f’cture of SOLA-TOPIS from this form of pith—
developed in the mant of Bengal-pith being given, The SOLA-TOPIS .
a surface dreseing O.n\io,-dm.r:{- now very largely derived from Roorki. |
of Lpper India are B0 1‘ nfb[;i:h it is alzo the quality most generally '
Being 2 cheaper m? shine nets, for fishing baskets (&halor) and |
as flo® '{Or {br‘ :upport.s to persons who have to swim !4
and a0 hyis believed, moreover, to be more durable |

cmploy ed
shing rafis,
scross larae rivers, etC.

in waer thay txs Qince it is an abundant weed it is a useful fuel and
Ale nt pads. -
o clepha

T¢ : of i Y i ﬁﬁ“" potte y. hc
X f b g of specm\ \.ﬂuc m g T I
has \he \bﬂl.ﬂ.lon Qo S ‘ .
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ornaments donned during the cold season gennas or pujus It is also
employed in the construction of a sort of halo placed on the head during
special occasions.
MIMOSA PUDICA, Linn., (Dict. £con. Ured. Uy 248y The Lajius
of Araria in Purnea, Bengal, used as fluats.
: PENTAPETES PHENICEA, Linn.—~The Auya-cola of Midnapur.
AS%}l‘:ap | SESBANIA PALUDOSA, Prais, (Dict. I on. Prod V91, Pt 11, 542).
' In many districts of Bengal, the United Provinces and the Central
i Provinces this hears the same vernacular names as have been given
for Aschynomene indica more especially &ath=sola. The pith of the
. two plants is certainly very much alike, only that the term Lufi or
<hard is cven more app-opriate to the prosent plant than to &. indica.
It is the Fuinti of Purpes, a district in which both plants grow abun-
. dantly and-are separatel,; distinguished. For all the ordinary purpoces,
- such as floats, padding of clephant gudis, lining to palankins, ctc, the
pith of this plant may beused in place of the true ~ola.
SONNERATIA ACIDA, Liun. f, (Dict. Econ. Irod. VI. Pt Il
i 275). The Lama-paw or Nyanstiva-pase the “inferior-wood-sala™ as the

last mame denctes; the' \mucl 15 uftun (in Rangoon) used in the manu-
facture ol toys, etc., in place of sola.

Shan Sola, ; TREVESIA PALMATA, 1is—The Maifany of the Shans. Pith
|
|

sometimes made into artificial flowers and other decorations for religious
offerings and mostly in zig.zag patterns.
sort of soup.

E. 559-65.

ESCHYNOMENE SP. The Sola-Pith Plunt.
,;’%%‘CE“NYE charcosl madc of it is hmhlv prized in the manufacture of gun-
GuanrcA. . powder and ﬂrev works. ‘ ‘
rade. Trade,—No information can at present be furnished ¢n this sub-
ject, butit may be explained tha. the pith of AE, indica may be
l%lﬁgl:;ctgs recognised by the circumstance that the stem is curiously striated
estics. on the thin bark and has wart-like formations alony the striations.
The certral pith is always prcscm in the form of 1 hollow surrounded
by a slightly hardened laver. In AE. aspera, the bark is not striated,
the stem, unless when over-ripe, is quite solid, very soft and of a jure
white colour.
S%%LS‘}‘I_ ; SOLA-SUBSTITUTES.—The following are the chicf plants, and
TUTES. localities, where used, of the substitutes for S0LA, communicated to
1 me in connection with the above wmentioned correspondence 1 —
k ARALIA ARMATA, Sezm. The PBun- thivh land) iuiila of Sib-
sagar, Assam,
‘ CASSIA MIMUSOIDES, Y.inn. (Dicts Econo DProd. 11, 2:00. The
‘ Bam-kubila of Jorhdt, Assam.
Mgnipur 5 CEPHALANTHUS GCCIDENTALIS, /m» The Chonggang of Manis
| pur, Assam, used in the manufacture of flowers and other fdecoratiens,
Nangaml ; HEPTAPLEURUM HYPOLEUCUM, Kure. (Mict. Econ. Prod 1V, 222).
i Thisis the Tirrhu of the Angami Nagas, the pith of which is used in.the
| construction of a girdle worn around the knot of haic and as the ear-
t
]
|

f.caves builed and eaten as a

( 284 )
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®  Acacia leucophlcea as a tan, 2, 3, 13, 20.

melanoxylon, ‘Australian Black-
o . _ 0 . A 4 - wood? 58. .
. .. ' ir F. A., 50 . o as a tan, 23.
o . e ‘ :1‘,):"135;; see SB?iium Sulphate. e mo0desta, 58, 76. I
¥ o AGRENTS, Abies canadensis as a tan, 12. . asagum, (3,706
. . ) —— excelsa as a tan, 12. T~ timber, 62,
InBrir, Acacia arabica, 57, 58, 60, 63, 68,76. . | = pennata, bark, 62.
. AIN, gt i 1, | ~=r==—-—— 2as & tan, 26.
. ———-- gnimals eating, pads, 71,
B A hrnold, < © Messt$, - 72 “an [ Bnegel syree e 23
. A, Arno . o . negal, 57, 6o, 62, 74, 76.
Londet, W.C .d: 37 Bedford Street, Strand,| Luzac & Co., 46, Gfeat Russel Stroet _.__: ﬁ,i‘::;l,;:&?é;:.’z?. e ' gum,*India’s tr7ade in, 78.
Constable & Co., 2 Whitehall on, W.C. ' PR in medicine, 70 value of, 77.
: Lms:non Sy, ~ * ° Trhiehall Gardegs, cKeg Caul, Trench, Tribner & Co, value of, fo. | s Suma, G2
L o aring’ Lross Road, London, W.C, — ivati X —— gamy, 78, .
tan's Ifmoﬁse', g&m ft‘to (;‘o., St. Duns-! B, Alfred Quaritch, Esq.o nl 5w giccadm : . ec?fgclra:‘fo "agi ég'f tree on | —— Sundra, 78, 81. .
P. S. King & Son, * ndom, B:C.  London, E. © T ys - tannin i bark, 23, 65. | ——w————— red cateéchu, a form of
Street, London, West mi t4' Greac Spith i Williams #nd Norgate, Oxford. v gum in medlcine, 67. * cutch, 79, 8o. . :
2 nster, S.W. o .Deighton'Bell & 0., Cambridge. - i value of, 60.. °°° | Acacias, Australian, in India, 58. »
. . ) — in grazing lands, 74. Aehras Sapota as a tan, 46. N
. . ' . — in relation to alkali soils, | Achyranthgs aspera, a source of Indide
. : ® Ox trRE ConrtiMant. * - 124 Apea‘.""“h' ”03 | o of .
Mesers, P . - : H conite root, adelteration of, g3. .
: i{ Friedlinder & Soh - el e le:«g:ls us;e;.i in  making Aconitine, an organic alkali, 107.
Begin, N.Ww. n Carlstrasse, ”ri g"‘" V\{ Riersemann, Leipzig. ‘ e e podiS - vegetables, 71. Aconitum, & 54, 96, g8 *
tto Harrassowitz, Es - rnest Leroux, 23, Rue Bong i value of, 71. - 8.T0X, 94, 99, 9o
q., Leipzig. Marti Pronday aparte, Paris, e e disggctum, 100, 101. -
. A 1 Martinus Nijhoff, The Hague. JE S — va::x:s ?1'6 Sl?ark of young X fergi, 88, 90, 91, 92, 93, o4, 98,
. value of tree, 63. 99, 100, 101,
‘ In IxDIA. ‘ Catechu, 57, 58, 78. 79, 80, 84- —_—— var. crassicaulis, 94.
M. . e . ) Pemaamd a3 4 tAn 1,2, 3, 4 13,13, lacnﬂata, 04.
Thess”ack.:r Spink & ; . i _..__-—— s Mosghatum, ¢3.
Simla Co., Caleutta and | Superintendent American *Baptist M; ——— catechuoides, Pegu cutch, 79, 8o. " T spicata, 94.
Newman & Co., C.a]cutta E sion .Prssg Raﬁ,om, P e -— CONCINNA as a tan, 26?3] Wattle, - N ete;‘;p QZ um, 88, 89, 9o, o1,
R Canjnarama Aifar & Co, Madras, | Mybaanl pe, Cobore Singh & Sons, —— dealbata, A‘éftrana" v | hians’go, o1, .
S. K. La;hir)i'& Cg" g:llccl‘:ttm. ’ A. 1 th'idge'& Co., f'lomln as a tan, 2, 3, 23 .____.: ll;xrédug;gﬁ-‘ 89, ¢
: ker & Co Ld' B 6‘3' Radhabai Atmaram Sagoon B‘o)r,t.tba e decurrens as a tan, 23. N {;h‘}% dum, ¢ 19’ 92
Higginbotham & Ch. Moo D. B. Taraporevala Sons & C . e Farnesiana as a tan, 26. . -g} 291 02, 94, 93.
4 Co, Madras, s & Co., Bombay, " cassie flower, 59. — Napellus, 88, 8, "92,"98, g,
T e P - ﬁ_’ " 26. 100, 102,
—_— gg;j“;g‘_’e o —-palmatum, 89 9o, g1, g2, 93,
e S 90.
——— ferruginea, 58‘-“ " — i idum, 89, 94, 100. *
——-——-——_ Treiaas 3 tf:, 2’6. —— ;ogznglfollilon;. 91, 92, 94, §9-
o ; , - spicatum, 101.
e Jacguemontii, g°°d7 6‘.’d'bl¢ 8""." . u‘;cinatum, on L .
s irit distilled from | Aden Balsam, 129 ; see Suda nudiflora.
- P root bark, 60. Adenanthera pavonina, seeds, in relatiowr
. to cement, 144.
RS Latromllm» 8“8“" 78. Adhatoda Vasica, a source of Indian
——— leucophlcea, %l;re, 61. pearbesh, 110.
____..-——-—"”__. food. 61 Adina cordifolia as a tan, .

— qum, 61, 26, 78. /gle Marmelos as a tan, 18,
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.
‘Eglg Mafmelos, glutinous matter in re-
lation to cement, 144. '
/Escliynomené aspera, 149, 153, 154, o
A — eaves eaten,el 53,
indica, 153, 154.
Agla, 625 see Acacia pu.msnsata.54
Agrg, marble carving at, 145,
Agrimonia Eupatorium as a tan, 3o.
grimony as a tan, 30.
4sla, 58; ses Acasia concinna.
Ailanthus e:lacelds:l as a tan, 18,
~<—— glandulosa
Ainslie, Dr. W8, 133? tan, 18, *
.;ﬁtch‘g‘s'ol;,!Brig Ae Surgeon E. @ T, 63.
) 71 o0 i i .
Ah\gagter, o cacia arabica,
Albizzia Lebbek as a tan, 26.
s> Procera as a tan, 26.
Alcohol “prepared from foot bark ; see®
: cia Jacquemontii, 6o,
=== prepared from Aspho
Aleurites moluccana, as aptan, 5L

ﬁﬁr_obilla, 93 see Ceegalpinia brevifolia, [

li, d ndi f
Alkaline ashes, ;?zyl.nd‘a for, 135.

. -_'Alkalis, l(lz'.;rths, (107. 136 ;.see Alkalis,
A_!kaloids, 107. ¢
Alnus glutinosa as a tan, 54 o
= nepalensis as a tan, 54. © )
m— titida as atan, §5.

’ ;s ?It’nla‘:hplans, a source of Indian pearl-
maranthus spj i
pearl-_ash, ”88.12083, a source of Indian

Ammonia, 107 ; see Alkalis,©

~==——-and its salts, 108.

ﬁmoon;a l'!ohituka_ as a tan, lg.
l;ni\%t;'a:;al 'glob_osa, aland shelt yielding
mritsar gum, %2 ; see Acacia modes

Anaca.rdmm occidentale as a tanOdzsam'

Anami, tans of, 42, 51. T
naphrenium argenteum, a3.

Andropogen annulatus, grass for partially |*

reclaimed r¢h lands, 123. .
nogeissus acuminata as a tan, 37
Z——~,—-— latifolia as a tan, 37.¢ °
POCYnuUmM venetum as a tan 47.¢
Aporoes villosa as 3 tan, §1,
Aralia armata, 1565 ses Sola
Arar,62; s2¢ Acacia pennata,
Areca Catechu as a tan, s6. '
Arjfu, 62; see Acacia penna'ta. «
.(rs_ddrum, 104; see Orpiment, .
ﬁrgmeda, 59 see Acacia Farnesiana,
Argm_cdamu, 59 ; see Acacia Farnesiana
A:'i:gt.t 31 l, see Acacia leucophicen, '
rtenie u:;’ 200 Qarbonate of Potash,

TG.- medicinal and criminal u:es of,

substitutes.
<

Arsenous Anhydride, 103.

Artemesia, t11; see Pearl-ash.
Arthrocnemum indicum, 130.
Artificial femss 133.

Asain, 41 ; see Terminalia tomentosa.
Ashton, Mr. F,, 112,

Asvka tree, 29 ; see Saracp indica.

. Asphodelus fistulosus, 1 156;30.4 Aspho-

. delus tenuilolius.

- racemosus, 156.

~— teguifolius, 155, 156, 157.

as a paper material,

157.
Ah‘? : se¢ Aconitum heterophyllum, 92.
Napellus, 89.
Atisine; see Aconitum Lycoctonum, 89.
Ativisha ; see Aconitum heterophyllum, g2,
Atdplex “Orth

tiiplex Griffithii, 130; ¢  Atriplex

Stocksii. 303 o P

——2_% repens, 130. .

e = Sgockesii, 130. .
Atunete, 149 ; see /éschynomens aspera.
Atwika ; see Aconitym heterophyllum, 93.
Australn Blgckwood, 58; sce Acacia
— S'l. me{%noxylon.
ilv : i

e el: attle, 8 ; see A.cacm
Aytrrheea Carambola#s a tan? | 7
Avicennia officinalis as a tan, 48.
Awal, 62; see Acacia pennata

Bdbul, 1, 23, 03 see Acacia arabica.

——= bark, 65; see Acacia arabica,

=== atan and dye, 69 ; ses Acaaia
arabica.

== =——-an astringent medicine, 70;
se¢ Acacia arabica.

———-®mpleyed in fermentation,
703 .md Acacia arabica,

price and supply,

. Acacia arabs:g.’ o8 ;’“

——=—grown for fuecl, 66; see Acacia
arabica.

- leaves valued as fodder, 72; se¢

. Acacia arabica.
= minor uses of, 73; ses Acacia

_ arabica.
—= Plantation at Abbaspur, 74; se¢

Acacia arabica.
——=pods, a dyeing materiak 71} see
Acécia arabica.
= e~ 3 useful r. fodder, 72 ; see
Acacia arabica.

—f;‘—-. young, caten as ftable,
71 ; see Acacia arabica.
= timber, uses of, 73,73 ¥¢¢ Acacia

RN, M

arabica.

IND‘EX'..

Babul toothbrushes, 73; se¢  Acacia

grablc?. 6§ s¢e Acacia
- rice of, 3
e P rabica.

Baccaurea sapida R, a !:nr’nsf‘e‘rox
; see Aconitu ..

g:cd,;:- ’o?vsell, Nir.; see Powell, Mr. Baden.

Bael frust, 18 ; see /Egle Marmelos.

Baga, 79; see Acacia undra.

Baggi-lana, 131 ; ses Suzda frutl:cosa. of

Bajra, 6.1 ,‘:om;‘r?;eatel with gum

Bab‘::n;z. ;;o;p”‘ Ceriops Candolleana

and Rhizophora mucronata.
Balanites Roxburghii as a tan, 20.
Bal, Prof. V., 125, 138, 140.

boo ash, 110. R P
g::—k:hila, 154; See Aralia arfnata. -

e 184 ; st¢ Cassia .mimusoides.
Ban rita, 58 ; see Aca}cia concinna. ¢ o
Banni, 63 ; see Acacia Suma.
——— 793 Ses Acacia Sundra. .
Baonls, 60 see Acacia Jacquemonti. N
Barbosa, early European writer on c;c 0

(kacha or cutch), 81 ; see A. Catechu.
Barburama, 63 ; see Acacia drabica.
Barilla, 126; se€ Carbonate of soda.
Barium, 103 136 .
Barium and its saltd, 136.
Barringtonia acutangula as a tan, 42.
Barya, 136; se¢ Barium.
Bassia latifolia as a tan, 46
~—— longifolia a8 a tan, 46.
Batis ; see Aconitum heterophyllum, 92.
Batt, 123 ; se¢ Dyplachr:: fu;xs:a.

inia purpurea as a tan, 30.
Bauhinia szrﬁrgata as ; ta::s 28.
. ses Acacia Famesiana. )
g:lz::’, sgr,epa:ation of Glauber’s salts in,
135

wda, 149 ; see /Eschynomene aspera.
l;:ndu’, lg: see /Eschyngmeli;ndlca.
Bengal, tans of, 32, 34, 42, 31,9%
Bernou, Prof., 46.
Betel palm as a tan, 56.
Betula utilis as a tan, 55.

ads, 117 ; see Reh,
g:amsunz, 62; see Acacia modesta.

Bhanwa, 97; Se¢ Aconitum ferox, var.

Bh::‘::x:';s; u; Rhizophora mucronata.

Bhida, 149 ; see schynomene aspera.

Bhiwani, manufacture of black salt at, 126.

Bhurburos, 123; se¢ Sporobolus coroman-
lianus. .

B}ﬁ:et::a Parganas, yew bark as a dye n, 56.

Bicarbonate of Potash, 114

Bichromate of Potash, 114

Bikh, 98, 100; se¢ Aconitum ferox, var.

Biz&rox. see Aconitum'palmatum, 90,91, 98.

Bili-jals, 61 ; se¢ Acacia leucophleea.

.
.C

® ']

Billigaru, 132; see Borax or Sodium
Boborate, .

Blughgr bij ; ses Izsphode!us tenutfoliug,

Binoxalate of Potassium, 114.

Bischar tea, 50 see Osrris arborea.

Bish ; see Aconitum palmatum, go. =
JBishma ; see Aconitum palmatum, 9o.
Bistort as a tan, 48. |

Bisulphate of Potassium, 115,

Biswul, 62 ; see Acacia pennala. o.
Bixa Orellana, 110. , -

Bokat ; se Asphodelus tenuifolius, 155. 1.
Bone liquor, 108 ; see Ammonia.

Borassus flabellifer, 110, 144.

Borax, course of trade in, 133.

~— industeial uses of, 13%. :
— 133; see Sodium Bi-Borate.

'‘Botla, 149 ; see /Eschynomene aspera,
Bourdillon Mr. T. F.,'49.

Bowman, Mr. H. K, 48.
" Byandis, Sir Dietrich, 63. .

Bridelia montana as a tan, 51.
——=--retusa as a tan, 2, 3, 5%
Bromide of Ammonia, 109.
Brown, Dr., 119; 120,
— R. B., 8]51. *
Breguiera gymnorrhiza as a tan, 2, 3, 31.e
.ag Réyx?edii as a tan, 31. °

Briihl, Prof. Pay, go, 94, 97, 98, 109, 101.
Buchanan, Hamifton, Dr., 136. :
Buchanania latifolia as a tan, 2o.
Budide-vuppu, 109; see Carbonate of

Potassium. °

Bui, 130 ; see Gochia indica.

Building stone, 139.

Buist, Dr., 146.

Burma, tans of, 40, 43, 47.

Biisse, Dr. W., 19, 31, 32, 36, 44.

Butea frondosa as a tan, 28.s
110, 124.
Bye-gyin, 21 ; see Rhus paniculata.

- R o
-

s 7 C -

Cacho, 81 p see Acacia Sundra,
Czsalpinia Bonducella, 110.
——w—— brevifolia as astan, g.
——s—— coriaria as a tan, 12, 96.
e diﬁ a as tan, 26.
Calcium, see Alkalis, 107.

and lime, see Alkalisy137.

Calico printing, use of Agle Marmelos in,
18. .

lime in, 141.

Calotropis gigantea, 110, 130

Calycopteris ﬂqribunda aga tan, 37.

Camellia Thea as a tan, 15.

Campbell, Rev. A., 4I.
Canaigre, as a tan, 9, 12, 18, 48.

161

-
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éarallia int%gerrima as a tan, 32

] 33
Carbonate of Ammonia, l?" s¢¢ Alkalis.
8

—o—sim— lime, 337

Alkalis,

Careya arborea as a tan, 432.
Carisca Carandas as a tan, 47.

INDEX,
r

Chirmilli, 1533 see Sesbania.
Chitral, orpiment in, 104.
Chlorate of Potash, 1

14. )
Potassium, 109; se¢ Akalis. | Cho 1548 é halan thus _occi-
. Soda, 1153 s#¢ Alkalis. nggang, 1543 see Cephalanthus .

dentalis. ,
Chotakikar, 60 ; ses Acacia acguemontii.

Choti-lanf, 131; ses S ticosa.
Caroxylon Griffithii, 130; see Haloxylon | iold 313 see Suzda tru

recurvum.
Carr, Mr. Francis K., A.LC, gs.
Carthamus Okyacantha, 137,

Chén, 137 ; see Carbonate of Lime.
Ctdna, 137; see Carbonate of Limt.
Cheéndh, 137 ; see Carbonate of Lime.

Chénak, 137 3 f Lime.
Ca uthers, Col. H. St. Clare, LM.S., go- Knak, 137 ; sg¢ Carbonate of Lome

Caryophyllus aromaticus as a tan, 42.
Casearia tomentosa as a tan, 44.

Casein for decolourising tannin extracts | Churna, 137;

as a tan, 11,

[

Chunam pans, 135 ; see Sodium Sulphate.
Chéndmbu, 137 ; sse Carbonate of Lime.

| Chiino, 137; see Carbonate of Lime.

see Carbonate of Lime.

: . | Chétsalé, 132; see Borax or Sodium
Cassia auriculata as a tan, 1, 3, 3, 12, 27. 3

e Fistul'a,a source of Indian Pearl- | Cingho

ash, 110,
N asatan, 2 3, 28.
~——— florida as a tan, 28.
- marginata as a tan, 28.

Bibgrate.

& a tan, 44.
Cinnamon bark as a tan,

40
Clay models by Krishnaghur workmen, 147

Cleghotn, Mr. Pames. 140, 143 .
Cleistanthes collinus as a tag, 53.

e mimuspides, 154, s#¢ Sola subst | Cloves as a tam, 42.

. %m ]
—— Roxburghi as a tan, 28.
—— Siimea as a tan, 28.

Cocos nucifera, 144 *

« | Ceclostetna's nata, 64.

¢! Collins, Mr. 5 H,, 84.

Cassie flower, 58 ; see Acacia Farnesiana. | Qolpoon compressum as a tan, 13, St

—— pomade, 59; see Acacha Farpe:

. . siana, .
Castanea vesca as a 1an, 41, 55

Castanopsis argyraphyllaeas a tan, §5.
Casuarina equisx’tifolia as a tan, 2, ,3,5554.

Catechin, 13

Acacfa Catechu.

active grinciple in kath, 84 ; see

% |\ Columblne and monk's-hood acongc as
| ‘garden plants, 99. ¢ * .
| Commercial gum arabic, 74; see Acacia
| Senei‘al.

Commiphora Agallocha, 144.

Common wolf’s-bane aconite, g9; se¢

Aconitum Napellus.

Catechu-tannin, 84; se¢ Acdtia Catechu. Copper vs. irun cauldrons for preparation

_ Cathedrol, 12.

Cattle, killed by eating b4bul pods, 73.

Caustic potash, 109.

Cawnpore, use'of b4bul pods at, 71.

- Terminalia bark in use
Cay Day, 31 ; see Bruguiera mnors

soda, 134 ; see Sodium Sulphate.

| of Cutch, 84; see Acacia Catechu.
i Copper pyrites, possible use of, 116.
| Coorg, tans of, 19, 20, 22, 38, 40, 51-
| Coriaria nepalcnsis as a tan, 22. .
i Crude saltpetre, 112
Culley, Mr. ], 43

A+t | Cunningham, Mr, 133

Cedrela Toona as a tan, fy. gymﬁ“rhi“' Cutch as a tan, 1935

Cedrus Deodara, 110.
Cement materials, 144.

. adulteration of; 40.

e TEPORE frOM Burma, 1.

——— dyes, 85; se¢ Acacia Catechu.

' extract, 80 ; se¢ Acacia Catechu.
Séla | . manufacture of, 81.

i i nd trade in, 85; ¢
. Ceriops Candolleana as atan, 2, 3, 10, 12, ———— production _and tr , 85
14

Center, Dr., 119, 130, e

uphahnsum mtle\‘n.spccu}entalis, 154 5‘ see
13

= m—— Ruxbm-ﬁ

Charcoal from Acacia Catechuy, 80

—--—.-—--—— Mbul wmd' 13 [ )

Chatin, Mr. M. A,, 50, S

Chauchi-sola,

Acacia Catechu. |
= trade in, 85.

hiana as & tan 3, 3, 12, Cyanide Ferricyanide, 114

— .. Ferrocyanide, 114.
Cylista scariosa as a tan, 28.

: ) for partially
o indica.~ 1535 %¢ ° Bschynomene Cynodon Dactylon, grass p

Chestnut as a tan, 4 9.

Chhar, Sola-pith decorations for idols, 152,

Chhikura, 63 see Acacia Sum
Chickrassia tabularis as a tan. 1

Chil, 130 ; see Arthrocnemum in

gic'nm.

reclaimed reh lands, 123.

D

Dacca, artificial flowers from, 151
! Ddb, 1233a; se¢ Eragrostis cynosurdides.

INDEXX . 16.‘3

oﬁ"csémofs‘,h, 152 Eragrostis cynosutoides, a grass for

gmu“‘"‘ Iatifolia as a tan, 28.

— sisgoo, 134- .

Dalla, 125 ; se¢ Carbonate of Soda.

Dark Catechu, manufacture of, 81,
se¢ Acacia Cgtechu.

« partially reclaimed ceh lands, 128.  »
Erythrina indica, a source of Indian pearl-
ash, 110, :
82; | Htti,Mr, 84.
Eugenia Arnottiana as a tan, 43 =

3 nous Anhy&ide. Fonmmd caryophyllata as a tan, 42.
Darumuch, 103; s¢¢ Arse >

. Davis, Mr 1.5.C. 98,99,
Dehra Dun, cannin extraction at, 7m
Dhakki, 605 se¢ A emontii.

emeeen - caryophyllifolia as a tan. 43.
s = moNtana as a tan, 43
e == }ambolana as a tan, 42,

Dhanla, 977 ¢ ‘Aconitum ferox, var. o——-- Jambos as a tan, 43- .

DAST Ghejre, 63; see Acacia Suma.

tuphorb'a neriifolia, a source of Indian
~  pearl-ash, 110,

-Dhendar pola 149; Ste /Eschynomene e t— Tirucalli, a source of Indian
{4 r Y ’ ‘

fa.

pearl-ash, 11o.

‘ESCh omené a Evans, Mr. W. N., 15.
H “’ td
Dhl as, ‘490 )" z

Dhendor, 149 s¢¢ Eschynomefg

Dhumuriys, 9%; $¢¢ Aconitum ferox, var.

atrox.

Diluja, 97 5 54 Aconitum ferox, va”, afrox. .
i es,

writes, 157 07 .
i os burmanica as a tam 47.
w—ﬂimbryopteqs as a tan,
T melanoxylon as & tan, £7.
Dipterocarpus &s 2 tan, 15 °

Extracts for tanning ; ses Tanning.
L] .

F

‘anan, l\gr. R., 63. o
Fagus sylvatica ag"a tan 55 . -
Fame bikhma, g1 ; see z\con@ﬁpnlma-

tunl. *
Fa‘:nine food, 155; see Agphodelus tenui- R

Distiller’s cacma, 01; se¢ Acacia, leacot folis, o

ma‘:'hzﬁ'i,'o. 13,0 26; sec Caxsalpifiid } Fawcett, Professor, 19.

coriaria. . .
e e 36 5 36¢ Cazsalpinia coriania.
[ ]
mond, Mr. J. R, 129
B;‘;:nns; s08 Cynodon Dactylon.
Dudhia, 102 ; seé Aconitum hians.

Ru%ia, 90 ; sée Aconitum ferox, var. atroxd _
Fazl, Abul, 132..,

Fehling’s solution, 62, 67

Ficus as a tan, §3. .

——— bengalensis as a tan, 53.

——- gibbosa as a tan, 53

Dunstan, Professor W. R, 13, 37, 4% 69 | —— glomerata as a tan, 53

o ‘3;‘ J. F., 93,97
ie,oMr. }. F., 93,97
33:2‘?)\-. U C., g1, 111, 136.

Sir William Thiselton-, 89-
DD))I'%!;ock, Dr. W, 5L, 54 83.

reclaimed reh lands, 133+
L]

E

East India Gum Arabic, 74 75
Ebony as 3 tan,

—— hispida as a tan, 53
——- religiosa as a tam §3.

Fig, 53 -
Figéwood in Calcutta, 34. ®
Fisetin, 13,

-
Dyplachne fusca, 2 grass for partially | Rich intoxicant, Barringtonia acutangula

as, 432.
— pois:n, Fluaggia Leucopyrus as, 52.
-Fish-traps from Acacia arabica, 73
Fleming, Dr., 147. .
Flowers, artificial, from sola-pith, 1§1.
Flackiger, Professor F. A, 350 .
Flueggia Seucopyrus asa tan, 52.
micracarpa as a tan, 52.

47. .
RS Coromandel, 473 s¢¢ Diospyros | podder, b4bul pods as, 71,

=~melanosylon-
Edgeworth, Mr., 132

Fooad, Major, 46.
Fuel, d4bul wood as, 73.

-

« Egyptian Myrobalans,” 20; sé¢ Balas | o lkurdhela, 1493 ses /Eschynomene .

Roxburghii.
Elzmdrqp glaucum.as & tan, 19
: tannic acid, 13, ° .
%‘Ilaq;mia, 131 3 sge Salsola fetida.
ie acid, 13+ 18-
%]l‘?(?t"esir WalMter, 63;”79, 94 99-
hinstone, Mo 10.
%?ge‘lhardtia spicata as 3 ';an, 53
Entadsafricana as atam, 2.
——- scandens a5 2 tan, 28

aspera.. .

: qx; * .
Gib, 46 ; see Diospyros Rmbryopteris.
Gabur, 59; se Acacia Farnesiana.
Gallic acid, 13-
Gallotannic acid, 13 18, 23.
Gambier as a tan 9, 45

*
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©
Gambier, imports of Bengat, _
e o e
gﬂ"“‘b%k 503 se0 ca:g:' Farnesisna.
G

arcnia Mangostana as a tan, 14,
Ceipnniata as a tap
Gmwuimjg. 145

Gas gosh, {33 sew Ago um venetu .
Sl |
: s, $93 s¢e Acacia Parnesiana.

Geya-didul, 553 se¢ Acaci i
A ﬁclslkls& a Farnesiana.
- Geranium maculatum a9 g tah, 12,
—— n\zpa{mgc asatan, 17.
= Wallichianum, 18,
Gerua, of sola-pith worn duy
of Satdeo, 152,

.

ring worship

Gz)m Mr. A, 155; on Asphodelus tenui-,} ——tee

Ghuri, 130 r’o ;ec Arthrocnemum indicum.
w110, -

Glass making in India, 125 .

- mosaics, 147, e

Glauber’s s, 134 "

o Glue, also paste for bookbinders, affoded

sHearsey, Mr. W. A, 16.

G me!?n?m:h' tenuifolius, 156, *
h, 110,

didtructive 1o young b4

Gobars,q7 : d
Goban':x?’ s 440 Aconitum

atrox, ¢
Gobl:': 63 ; see Acacia arabica,
’xm’ 97 seow Aoonitum. ferox, wvar.

bub trees, 64
 {peox, var, atrox.
99; see Aconitum 'ferox, var.

Gods, 6:;; ses Acacia arab;
. Goga, 585 see Acacia congf:r;a.
0378, 01 ; 300 4cacia leucophlcea.

fonlmnn, 63;{« Qcacia uma,
00se] s Wild," 435 see Rhodomyrtus
Gord land, 128, 1 .
Gorg jand, 31; se¢ Salsola feetida.
. G”“’..g 3 s8¢ Acacia Suma, .

and €. Roxburghiauer P> Candolleana

Goria, 34; ses Kandeli i
’ a Rh .
¢ ar:"’ By 21 § se¢ Pistacia ’i‘ed" :

erebinthug, »
Griffith, Me, 63. cum,” 19, . hus
G % i o
Gum éhnh ;‘ 3 868 Pistacia verg, .
» 74 78.
Gurwa, 62 ; w6 Acacia Pennata,

" Gypsum, a rergedy f
e OF P astzr of l"l;:r la‘nds, i22.

T sources of, in India, 145..

H

Halocharis v; i
uo.hans violacea, an Indian Saltwort,

T€4, a source of Indian pearl- :
¥ ot

Haloxylon multiffiorum, an Indian Salt-
wort, 130,
tecurvum, an Indian Saltwort,
138. 130. .
sflicornicum, an Indian Salte

wort, 130.

Hamilton, Dr. Williat?:: 20,
— s¢¢ Buchanan, 136. .
H.anbury, Mr. D, 36. ¥
Hancock, Mr., on Chemistry of Sola, 152.
Hanlogyaing, ) see Acacta Farnesiana.
Harbarbara, 60 ; ses Acacia Jacquemontii.
- 76 ; se¢ Acacia Senegal.
Haribaval, 61 ; see Acacia leucophleea.
Havitala, 104 ; ses Orpiment.
Hanrtal, 104 ; see Orpiment.
Wilis 104 ; se¢ Orpiment.

1, 104 ; see Orpiment.
Hats from lola-piéh’, 150 F
HaysMr., 132,

Hedges from ddbul, 74. !

Hemlock as a tan, 4, o. e

HendleyaColonel T*H., 144

Heptapleurum hypoleucum, 154 ; see Sola
sulstitutes. .

Heritiera litioralis as a tam, 16.

Hesse, Dr. O, 48. . «

Hewar, 61 ; see Acacia teucophlcea.

Hilgard, Prof. E. W, 119, 122.

Hiptage Madablota as a'tan, 17

Hivar, 61 ; see Acacia leucophlcea.

Holarrhena antidysentcrica, a source of
Indian Pearl-ash, 110.

Holmes, Mt. E. M, 100.

Hooper, Mr. D., on Indian Tanning
Materials, 1.

Hopkins, Mr. Alberz A., 144.

Hordeum vulgare, 110. .

Horse,radish, Monk's-hood aconite acci-
dentally eaten for, 99. ’

Houghton, Mr, HeA., §.F.S., 101.

Hove, a Polish savant, 132.

*Hsz-don, 104 ; s2¢ Orpiment.

Hummel, Prof. J. J., 13, 18, 27, 34, 35
36, 37, 38, 41, 46, 52, 54, 85.

Hunge-pe, 103 ; se¢ Arscnous Anhydride.

Hunna, 137 ; see Carbonate of Lime.

Hunt and Mackay, Messrs,, 35, 36.

Hunu, 137 ; see Carbonate of Lime.

Hupra, 149 ; ser Bschynomene aspera.

Hurdar, 39 ; see Terminalia Chebula.

Huprras, 39 ; see Terminalia Chebula.

Hymenodictyon excelsum as a wn, 45

e

‘

1

ldols from Sola-pith, 1351.

Ila, 332 ; see Su:cda maritima.

Indian aconite of European Commerce,
933 see Aconitum ferox.

INDEX. * | . ‘56

f{ndiast Famine Food, 155; se Aspho-
?uifoA“::b' 60 °
fodn 22 i szée in calico-print-

ing, 67. .
Tree, 633 swve Acacia
arabica.
Indigofefa tinctoria, 11o. M

Innes, Mr., 156. ‘ .

Insects attacking ddbul, 64 se¢ Acacia
arabica. )

lodide of Potassium, 114.

Irvine, Dr. R. H, 01, 136.

Ishkébr, 1313 ses Salsola feetida.

fvak-chdr, 109} se¢ Carbonate of Potas-

sium. .« ¢

. J ¢ 0

kson, Mr. B, L ‘

_'J;faa‘:lu palalg, 1305 s¢¢ Arthrocnemum
indicum. . .
advar ; seé Aconitum palmatum, go.
arnts, 1543 seo‘Sgsbama_paludos:{.
ali, 63 ; see Acacia arabica. .

— 503 sed Acacia 'F arnesiana.
am, 42; Ste Egsgema Jambolana.

n, Mr., 63.

; aame' 61 ;%u Asca.cia leucophicea. Latus
answa, 133 ; sed Apdrogogon annulatus.
arid, 135 ’R se; Sodium Sufphate.

r. R. L., 55.
elz‘:;:cmx—mitha, ?og; see Carbonate of
Potassium.
har-ka-nama
Potassium.

* iNa indust: t;f, 128.
hang, banlla: ‘;.ui\gnhum ferox, wvar.

&k, 109; see Carbonate of

Fhiying, 97
7::4?:»;, 152 ; Sola-pith «decorations [or
7}?:;: bendu, 149; see ZEschynomene

79,;?:}::;. 109; see Carbanate of Potas:

ios\lvl::‘;':; Dr. H. A. D, 89, 93.

i tan, §4-
uglans regia as a tan, 54

. K |

. cpe Acacia Sundra.

ff-(-{‘-'-"' 87 19 ;, ss:: Accacia Sundra.

Kagdia, 149 $¢¢ Eschynor%;\:has%e;aehe
Kngd{a dhendor, 1533 $¢¢ yn

K:;g::r‘a,.; see Nitrate of Lime.
Kakrasinghs 25 atan, 31

Kalo-bachnag, ¢6; see Aconitum ferox,
oy, laciniatum. . "
Kﬁd—kﬁ-}aﬂar, 13¢; see Carbonate of
me.
Kalakut, gb; see Aconitum ferox, var.
faciniatum. ~
Kola-mohra, 96 ; ses Aconitum ferox, var.
laciniatum.

Kala-nun, 136 ; see Bladk Salt.

Kalar, 117 see Reh. *

Kali-ka-chuna, 137; see Carbonate ot
Lime, o

Kalo-bikhuma, g6; see Aconitum ferox,
var. laciniatum,

Kamela, 125.

Kampu-tumma, 50; see Acacia Farne-
siana.

Ramyine ot Kalyaing as a tan, 32.

Kandel, 34; see Kandelia Rheedii.

Kandelta Rheedii as a tan, 2, 3, 34.

‘Kgnkar, 140. - . .

= 1203 see Natrate of Lime.

Rankya, 31 ; see Bruguiera, gymnorrhiza.

Kantcsariyo, 62 ; see Acalia modesta.

Kdram, 109; see Carbonate of Potassium,

Karincha, §7; see Carissa’Carandas,

Kgwr, 61; see Acacia leucophleea. -

Kaynul, Barguro Sulphate in, 136, -

Karé, 63 ; see Acacia arabica. .

Karungalli, 79 ; ®e Acacia Sundra.

Kasturs-tumma, 593 see Acagia Farne-
siana.

Kat, 153 ; see Eschynomeye indica.

Kath, 80; see Agacia Sundra.

Katha, 83 ; see Acacia Catechu,

Kathia dhendor, 153; see Eschynomene
indica.

Kathua, 149 ; see ZEschynoflene aspera.

Kati, 79; see Acacia Sundras

— 81; see Acacia Sundra.

Kat-kurdhela, 153; see /Eschynomene
indica. , . -

Kats, sleeping mafs woven in Nowgong,
Assam, 152. .

Kattak, 25; See Acacia Catechu.

Katpal-ka-chuna, 137; see Carbonate of
Lime. . *

Kaulia, 63, 64, 65 ; see Acacia arabica.

Kéwriya, 97; see Aconitym ferox, var,
atgox. .

Kaya-sola, 154; see Pgntapetes pheenicea,

Kayphal, 54; see Myrica Nagi.

Keene, Mr., 144. . .

Kelp, 114, 1153 see Chloride of Potash.

Kemp & Co., Messrs., gg. .

Kempu, 79 ; ses Acacia Sundra.

Ken-bwon, s8; see Acacia concinna.

Keventer, Mr., 11. )

Khadira, 83; see Acacia Catechu.

Khatr, 25; see Acacia Catechu.

——- 80 ; ses Acacia Sundra,

Khairis, 83‘

[
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Sl

1o 8 o, MR g .
Khabhrd, 1 L . _
Klnn‘:‘; m:, s:;;;géctikﬁ pmylon ge- lﬂm“i”, 138 4 a9 Borax or Sodium Bobo-
curvam. * - T

) S AR T )
Khédr, 130 ; sve Haloxylon vecurvum, -
Khdr-khusa, 1315598 guada feuticoss.
Khay sajs, xa¥y we Barilla, R
v.usare, 123 v #¥¢ Sporobolus arabicus.
Khdri, ¥19 ; e Sodium Sulphate. '
¢, 132} s¢ Suzda maritima.

; b -m6tts 137 ; 2e¢ Carbonate of Lime.

-

“ 5t Khumbut, 60

e Kipling, Mr., 147. »

®

t
Bl

B Khor, 62,
* ihonti f

. Kubri, 153 ses ABach

Miiers :’3,! 253 s60 AlEschm Catechu.
s 1495 s0e :
6; ses Ac‘daynszr::n;és pers-
o7, 605 see Acacia Jacque-

Khori khoy, 76 ; see AAcau:ia Senegal.
o 00; see Acacia Jacquemontii
Khukhri, 153; indica.,
Klluummfifsl 53':.3 Zschynomene indica.,.
Kh ; see Acacia i
Kikar, 63 Acacia arabica. 170"
- Kino tree as stan, 2q.

o * A\

Kirsél, 83, 83; sge Acacia C
irey, 131; see Sueda n:diﬂ.:;?u'"
K}:? ba_ma})ark, 2. "
-bawal, 59 ; i i
(?’?in _s'ndu’csg, \ :;;e Acacia Famemana'x.\'
oaarss, 25 ; see Cleistanthas Loil; ‘
ﬁ:;_ik:@a,.xﬁg; see IEsch)mome::g l::;éra.
cucnp;rfah,.l;;o; s¢e Arthrocnemum indie

Korhela, 149; see Asch
: nomen
II?aghela, 1833 sée /Esch;nomen: ‘::‘s iz;a.
rishnagar modellers, 147 '

- Kshdrs |,

dvana, 136 ; sec Sodium Sut
" 3 hate,
Ku?du khdr,132; ses Borax or Sgdiﬁswe:

. , ©
Kudt.raypai-pa:hanum, 104 ; see Realgar,

Kg)nla. 149 ; %ee Aschynomene as

: i ra.
s 153; see Bschynomene in ica,

Ki’»‘ntg, 62; see Acaciay gt;r::gn:lindica. '
) ik{nvnlm.ﬁs; s¢e Acacia Suma.
K:fzﬁ’l :25", see Carbonate of Soda, -
ﬁ.";‘m“", ézo 5 see Bschynomene aspera,
ute, 79; s Acasia Sy, P
Kulc_lu, barilla industrsyusfd rf;
Kyllinga monocophaia, 90’. *

v

. ¢ L «

. ‘(::g&nhbdbul, 73
» YW a8 a tca substituye j
Lagerstreemia Flos-reginz as a ::’nsi;;
T lanceolata as a tan, gq.
7o ===~ parvifiora as a tan, 4%, -
heme, 130 ; se¢ Haloxylon recurvsum.
¥ 1545 se¢ Mimosa pudica,

“schynomene indica. ]

Y

Lal-khoirprg; me Acacia Sundra.

Lamo-paw, A meratla aci |
Ldna, 131 ;& M &’f‘cﬁd.'.a acida.
IL.:n;.ferer, ﬁﬂ?’!ss&'? : :
ni, 138 ; see Sumk ima,”
adie LA ussda matitims,
vch as a tan, g, 12. B
Lal;l;:pur and monk's-hood
garden plantd, g9. )
Larix europza as a tan, 12.
tawrence, Mr. W. R., C.LE,, g3, 93
ea.her. Dr- J. W-, 7: ‘3. 23, 3‘! 37’ 38'
39,41, 44, 54, 56, 65, 84, BS, 111, 121.
e glaz. taardmmg in Europe, s,

c, Mr., 109, 1 6
o LR
-igustrom Roxburghii ag £
Lime from marble iorka; x3t8?“' 7
Lime, suppl of, in India, 139.
= use of, in Calicg printing, 141.
=" 137 ; see Carbonate of Lime.
Limestene, angd Marble,|38.

Liquor Ammghnia, 509,
L!tlna, 1075 see Alkalis,
Litsza‘Wightiana ag a tan, s0.
T~ zeylanica asawan,50. ¢«
E)oyd_, Mr,, w.. 40, §3.
ngicorn ; '

gt b 61 Cogins

oranthus longifl
Loughridge, N r., :\;;alsz;tan,so.

uffa 2gyptiaca, 110,

Lunak, 131 ; s¢ .
Lyom, D, s, ¢ Suzeda fruticosa.

Sconite as

[3

Macaranga as a an, s2.

M::I:la, 1305 see Arthrocnemum indi-

Machur, 130; ses
Macks

ackay ; see Hunt and Mackay, Messrs.
McRae, Lieutenant-C .
R;agden, M. g oloncl‘J. é., 72

adras, Casuarina 3s a dye in, 54
Mahiva, 46 ; ses Bassia lat)i'l’oliu.s“l
Maitang, 1543 see Trevesin palmata.
Maklai, 75 see Acacia Senegyl.
Malaka, 43; see Psidium Guajava.
Mallotus philippinensis as a tan, 5.

anahsila, Yo4; see Realgar,
Manasa, idols made of sola-pith, 151,

Arthrocnemum  indi-

Mandalay, artificial flower sprays from, 151.

Mangifera indica as a tan, 21.
Mango as a tan, 321. g
hiangosgeen as a tan, 14.

L[4

sy
. -~

asatan, 9 31

%

thiu. as a tan, 48; se¢ Avi-

L connis officianal

- Mansil, lmr; : Reaigar

Manson, B, 16.

Manure, 111; see C_arlgonaw of Potash.
Mava, 63 ; ®Acacia Suma, V
Norqenppw, 109; set Caﬁwonau‘ ok

Marble carvers, lww"’?l‘:&lzﬂ's&

P um.

arcadien, Mr, 132.
”" .“h’ ‘.:’33 xe

e.
Marsden, Mr., 10§.

ndia, 144. L
Arcenous  Anhy-

m“o"

Maswas, 755 s¢ Acacia al
Mats of sola-pith, t52. ¢ *
Maun Tes, gb; se¢ Osyris arborea.

Maur, marmiage crowns of Behay, §51.

Medlicott,
339, 1400

Mr. H. B, 118, 1}9, 133, 133,

us Jerréa as a-tan, 14 .
gsdlefniss,, Mr. C. 8. 143, 14§

Mimosa as 8 tam, Q. . ©
meenmnaee pUAica a8

a tan,’28.

-

Mimotapnic acid, 35
Mimusops E'ﬂ‘ég’

as a tan, 46.
hexandra as a tan, 46.

et littoralis as a tan, 46

Minniken, Mr. G. G.,
Mistletoe as a tan, 50.

l-f-s-y wt 91'

Mitha, 093 se¢ Aconitum ferox, wvar.

atrox.

-sha-bish, 953 see Aconitum ferox.
:l{:'g::-n!liu. 2?)’1 ; see Aconitum hians.
Mitha-sahay, 101 ; ses Aconitum hians.

oModels in clay, 147°
Mohar, 973 see
atrox.
Mokri, 97, 95
Mohundgujs, 933
Monk’s-

aconite, 99; ¢

Aconitum ferox, var.

Aconitum

Napellus as garden plant, 99

Mr. A. V., LES,
Monto, mery, barilla industry of, 138.

Montgo
* Moorcroft, traveller, 50, 9
Morand, Messrs., 11.

jo1.

70

; see Suxda nudiflora.
- %ﬁ:ﬁk,‘%x; see Suzeda nudiflora.
Moreland, Mr. W. H, 74

Mofphine' 107'
Mosaics, glass, 147

; . da.
Miti-Idne, 13t ; see Salsofa leeti
Mugalisoppu, 63 ; set Acacia Suma.

Mugls, 63; s#s Acacia Suma.
,uu{

ut, marriage crowns of Bengal, 151.

‘!ulln_t-iituga. 153; 54
mndsli:'i. orpiment from,

m"'al. marriage crowns

Murki-tumms, 59 ; $¢¢

ZEschynomene

104.
of Assam, 151.

Acacia Farnesiana.

{o1; sse Aconitum hians. .
se? Aconitum ferox,

P Nicholl,

- 167

Musa sapmm, a source of Indian peari-
ash, alg. : a :
i agiasgtan, 54. °

My B

Myristica as a tan, 49 R

- ﬁ'bbosa as a tan, 49.
“-+ Kingii as a tam, 40.

laurifolia as atan, 49 -

- longifolia gs aitan, 49. *
Myrobalans as a tan, 1, 4,0 39 C
e e beleric as a tam, 38, ™
~ Egyptian as a tan, 20.
e . Emblic as a tan, 52
amguennenea = Export irom Bom|
Mysore, tans of, 26, 28,

y, 1. .

N

. . .
Naga-tumma, 59 ; see Acacia Farnesiang,
Nalla-sandra, 794 s¢¢ Acacia Sundra, - -
Namatk, 117 ; see Sodium*Chloride.

Nanlongyasngl 59 ; see Acagia Farnesiana, o
Narasara, 100 ; ses Chloride of Ammonia.
IVJ:rsmia, 92 ; see Aconitum heterophylituoe.

Nepal aconite, 93, 94, 96, 97, 98; see Acqpi-
tum¥€erox.
erium odorum, 110, . -,

r., 106, .
Nilgiri hills, Australian Acacias’in, 23,
Nimbar, 61 ; ses Acacia leucophloes.
Niy-bishi ; see Aconitum palmatum, 9o.
Nitrate of Ammonia, 109.
North-West Provinced, tans of,
United Pibvinces.
Nowgong, mats of sola-pith from, 152.
Natmeg, wild, as a tan, 49.
Nyan-tha-paw, 154 ; sesSonneratia acida.

0

Oak bark as’atan, 9, 55. - T .

Obione Kmnigii, 130 ; ses,Afriplex repens,

0O’Cantr, Mr. ]. E{ 106, -

Oda-sgle, 59 ; se¢ Acacia Farnesiana,

Oding, Wodier as a tan,21.  *

Qil, a good drying oil obtained from
Asphodel seeds, 157.

~- from /Eschynoméne aspera, 153.

Organic Alkalis, 107.

Orpipent, 104.

- as poison for locusts, 105

mines of Chital, 104.

Orta, Garcia de, 81, 133, 137 .

O'Shaughnessy, Sir Wiltiam, 126, 133.

Osyris arborea as a tan, 50.

e COM as a tan, 12, 50.

Oxalate of Ammonia, 109.

Oxalate of Potassium, 114.

Oryza sativa, gluten of, as cement, 144

Ozanne, Mr., 05.

43, 543 see




. . . ar - e i 1¢
. 168 . . ‘ DR ¥ o 99
‘ . e e e b ; ses Aconitum ferox
o G e a5 | S B 0 B
. P i as atan, x:-‘“ o5 Sy kikar, 61 ; 5¢f Acacia letacop lcex:‘. )
L. ‘ emgemecarpifolia 28 © 7+ | fymem sambul, 1033 se¢ Arsencus Anhy
Pachydissus_holosericeus} longicorn béitle inine, an organic alkali, "l’;' hiats. @ | . dride. .
auackmﬁ‘bdbuz, 64. ~ 1 p 3:'0.-,.’ 131 ; see Salicornia LRachlai: = | oop bonss, 635 see Acacia Suma.
Pale Catechu, 81; see Acacia Catechuy, | ‘ . Sain, 63; see Acacia Suma.
manufactere of, 82; g . " d Sagi, 117 ; ses Sodium Carbonate. ]
. Acacia Catechu, : ‘ . R ¢ | 72 thér or Barilla, »26; sse Carbonate
o7 Cteh, 70, 168 Acacia Catechu, tercbinthns s agap, 21, , SRR of Soda. ' | Carbonate eof
Pin » 635 ss0 Acacia’modesta. Piun, 101 ; e Aconitum hians, Rab, Plant?!h 2@0.! 10 of Potash. | _..M;;:i&nn see arbon:
Pangd, 40; ses Terminalia tomentella, &gum““ Paris, 14§ see Gypsum. R:}:E;"?’ ; '.;.th decorations for idols, 152- | ¢y ; ®c; ses Shorea robusta.
Pangesavér, 149; see /Eschynemene po-l'"besﬁbt;ylm% : ‘l)g. ﬁ,,.p.{.u, 63, 64 iMw.Agalnab“ Salicornia brachiata, an Indian saltwart,
Plvul kuhila, 153; s¢¢. ZBachynomehe ygonum Bistorta as a tan, 48. Rompowa, 49 ;C::rbonl”of Soda. l‘%;}nia indica, 130; se¢ Arthrocnemum
apers, - y ———— — Hydropiper as a tan, ¢5. Rasi, 125 908 Cartbomale e, Salicornia . .,
} P%‘ tans of, 20, zg.o 1 ~— viviparum as a tan, 8. R:::;:‘;a Sf t’So ioe ‘WA:,"m- Jasqudtmontii. ls ‘l“d"‘i teir ma as a tan, 55
- Pa 135; see Carbonate of Soda, o anste, 43 ; s Punigt‘granatum. R wdra, 61 se8 Acacialeuﬂzﬂ‘l,‘.“ Salsola feetida, 128, B'- .
Pm:‘ aterial, 1573 4¢¢ Asphodelus Wamie ‘P:ngamia Aebrod  fo¢ Orpiment. - ﬁ::nj 6t ; & Acacia leucop P ——emmees indica, 1313 é gluﬂlzé;l;gm;n
— e ' ~ § 110, ' ! e 1203, 130 ; $06 F1alOXY n.
Papri, 153 ; see gsg;ynomene indica. Poon spar,<253 see Calophyllum tomento- . §:‘ll" ’ﬁ‘::'s' A. 15 P p — ;nd: 1:2 15 ; see Carbonate of Soda.
- 1253 SE8 ¢of Sods;. . [ B o bach, M we R 1 . . verru .
Parker, PCE!‘ 1. M. .???btl.so,‘,-gs_- i ﬂtugﬂt::ﬁa 107; :;u A‘l:lalh. Red %’:‘gﬁ’uwé‘; poi ;;E:.‘ Sundrst, - m mc ?;; ?;tgssium'nitrate.
«a— . Ga | 2&1 O am and its 1 L. P > * : t ¢ Snd! . ot ey, edicine, 113. ) °
enuitohan et from: Asphoddleo | Py lireee i .: | Kehily 1175 0o Reh. - : . Yo relineries, 15 e Potassium
nuifolius, 156, Rt 2 ol nomene 3 as, 152. th , ®e. itrate.
gd"é; 02; ses iconitdmh heterophylym, < S:enana l-eleltyuunhma asa t:\, I;:,Soz. g:ﬁ;'g: 17‘.‘:"0“7:3‘-3 lencophiced: o.g,_._...: re";inerics‘, 113. . *
a%-Qin, 1403 ses s s Ticpaitnsis a . p OF 2 ¢ de in, 113. .
¢ Pau) Dr. B,H,1j, 38’)'“011':.13 apera. e supina as :’ u:,u“’ 30 r Resofcindh, 13- & .\ cophicea. Qr?le |?a ;39 3 see Barilla.
° Peabod W L 30,41 g o T » GO Reunjah, 61; sec Acacia P Saktworts of lagia, Ane
Peacoct ) s Trobie a2 Peattock, Mesrs, | Potti-Iupy oTr e et Botash Rewa, bariura sulphate [n, 130 Se e 13! Jreme A
Y o ’ e o agh. ’ hodieapes. R A .
. Pearl-ash, 109. . . ’ Powell, Mr. Baden, 14, 113, 119, 126, 128, R§,l’““:; r:V gﬂ\:gnl:sa: ?ran,g;m 36. 's,l:,",',as ;e.,“ Acacia Suma. : A
ll;eug‘: mt;% a ;ie&.g:::m? catechuoides. Pr::.’: Major D., 5 '_2‘:_'_‘_’_‘_’__.._ mucronata as a ta;:’ c:‘ g. 35 | Samm-ul-fér, 1033 see® Arsenous Anhy-
B 3 Qs » . s y 43+ ide. .
«  Pentace barwimnica nn’ta;, 16, Prebble, Mr. . é-.7577.9' Rh°d°“‘¥‘:r‘i‘: :Z"fa:ﬁ:,s ;;, 21, L. s,,f.’;f;,, 112 ; see Nitrate of Potash,
Pﬂm phoenicea, 154 ; se¢’ Sola sub- ;:;;‘;’l\:tr. . G, 31, ti?:" 62, 76. Rhus ,233“"“‘ as a tan, 13, 21. Sandoricut:‘;ndicum as“z:‘tm(\_j a!:' - ate of
] ERSER ones, imita — : , 33, i~ 1373 ‘
Periploca aphylla as a tan, 47. Procter, Prof. H. R, 6, ™ 133 ; e EYSOLENGS 83 a tan ::. Sang-i-yakada, 137
P m P\‘or ' 47 + 6,13, 13, 14,18, %, I pamclllm as agjan, Lime. Carbonate of
Persla, tan i'mA. o :rz&:tg'an’ 5 1. Pf&% spicigera a3 8, : 2 punjabensi'”'::"'::' Sackha bhasma, 137; st (arbonate of -
1. a a tan, 232. ime.
Pet-luppu, 112; ste Nic;te of Potagh, grytp catech:ngc acid, 13‘.“’ N . » , - m:dam:: atan. 12,23 6,,,‘“,,,.,,,',;..;, JJo3; see Arsenous Anhy-
Phatihin 1035 see Arsencus Anhydride. | Ptidium Guajava asa d , ' Ribbentrop, Mr. B, 78 74 dride. . . Anby"
. tt:n 14, 97; see Aconitur ferox, var. 'P-t;--m_.. as aguiy . g;“ ;lnuten’ of, a5 oemen‘:o x44-h ea. . s,,.z:ya-safed, 103; se6 A.rs;uous nhy-
haald . arsupxrey y 2,29. ., 1a lenco i ¥ . .
Phlobaghme it tanning materials, 15,18, | Punica gmamm»u‘i’hn, 12, 43. 51229 Rinjra, 614 ’X‘.ﬁi‘ :,ncinns. Saeual:m'a\bum asatan, 51. o
Phltroglacinolis, ’ Frvogaioh ga, % Ylin dolabriformia ﬁf,';;r? Me. C. Gilbest, 88, 90, 97- Saptala,s8; ses Acacia cqneinnay
o}, 43. yr o), 12. e mdica, as a taw, 29
Phosphate of Ammonia, 109, Pyubin, 35; see Rhizophora mucronata. Romanis, Df °' l"sofrom. 153. ._...._.s”‘a medicine, 29. .
A P ki, sola-topi 53
Phula, 62 see Acacia modesta, 1. R oo rom Acacla arabica, 73- Sarjika, 109 see Carbanate of Potassium.
AT i R 0 RISt Gian
3, 02 ; 4 = ' © ., Messrs., 61, er, Mr, §. G :
;Imh,.uﬁ; s#f Carbonate of Soda. - brachia Lorentzii as a tan, 4. Row‘;troe &lg::,’ 58, 9o, 126, 137- g::nfr'ags “G“‘:“ as a tam, 3t
- W“WM; see Aconitum ferox, esr. atrox.| Quebeacho as a tan, 4, 9, 13, . aox ufghMr. 5 F?'n- Sl & Co., Messrs. 8.
’ hﬂlulggm“ ‘ V e a1 acid, 13 ROY: , Das 126,127 138, 132 Schisichera trijuga as a tan, 20.

i . 2. e
{-Quercetin, 13,18, 35. Rumex hymenosepalul as a tan, 12,48 Schonbank & Sons, Messts, ?%'ri?nble and

' ¥ dﬂal'ﬂla asa lgn, 35. ' e nepalensis a5 2 tan, 48. Sc ughardt'dng' 4B} ses
' """’“‘F“““}:‘::’éﬂm’ ¥ * Scott, Dr. Helenus; 137, li’ %’aril. 146
~~——tom—incana as a tan, 552 : AR - Screens made of Plaster 0 -

ectoria i il or chaplet worn by-
inf g Sehra, marriage veil or €
- llex asa ‘s:fl:’:' 5;' &ﬂo‘n” Sibae-mitis 126; 38 Bengal clays.  *° Muhammadans, 15t

ik lamelioss asa tam 38 Sacehs khor, 763 e Acacia SEneg®:

.




T

w c 1 ’ -

) . & . . I'“ X, 178

5 2 M | wosx. : ' ST Terminalia Ofiveri s 3 ta0: AP
% . . o iagatia 404 3 M O'PM e pyﬁfo“s as 8 tan, 40

. Sein, 3, 41 ; see Terminalia tomentosa N mentells as a ta, 43 *

. Seing, 103; see Arsenous Anbydrig Sola-substitutes, ¢ : — tomentbss a3a 130, 2.5 10,40
m:qﬁtmwdiu@ as a tan, 3; J 3:‘:;‘1?",;;2’,; msgah-pi;x hats. ' i suaa‘(_)lim )
bapis; ansg. aa & tan, 28. e -g:v:‘bairig G3: see Acuh.&;';‘zd"d& R ‘ Theungs 149 i LRSS
Tepaudosa, 154 see Sola substi- neratia acida as & tan, 44, . : Thow, 1493 36 Aschyvomers e
Sﬂfbu? wigs. 1543 s Sola substi- T o 4 Thembi, 62 3 se¢ Acacia PeROSC y
Do, me s Aconitum palmatum, | - - ,pe:“““":" . . ; aspers Thisel esia gobs e w‘:‘:"';;: yer. o
» g,'::} 79 200 Agacia Catethu, ;.;.... - caseolaris as & u‘:. ‘n rgtkg‘.' ;:ﬁ;“;“‘jwa ; la,'[uraedam- ;"l:itﬁa. x6,;{¢c' Pentace b}:rmam::h 1a
ph‘l' a:'uhkar, 613 see Acacia leuco- Soyd’k;?gl{ ::',,r:“&ialﬁg :fo;":t‘t."sh‘ g‘:‘;",, 95 ot ‘“: ::"' Tl.slctaéis; see less_ n;l:’" g{y:"z ene
* Shell and Coral Lime, 11, | Soymida febrifuga s a an, 12, 15- T*""%uamu- T T e
Shellac iggpanufacture of arlificial pre- gmmbod";' mangilera as a tan, 2! T'm‘d,__.: diolca as 8 tam 14 " | Tighe, Coptain M- A. 6o, 76'1". hians.
. mb 6mz- :\%‘Ac . ) " us lr:fbmll. a saltdoving species o "mca. 4. . aomba %  Tilia kachangs mﬁ:gpm;l?lypdﬂ;'
‘”'i 79’5 3:; Aca*‘a nata. d cor! Og:n’;'ﬁil:?;us. 13 ,,—-—-".P(‘e :.‘:ﬂ.cn‘i: lm‘i&' . Ti"’::' 1544 "'.5 S . *
Sheriff, Mood#en, ”’7gﬁ ‘ X 1!;3' Sringi-bih, 08 ; se¢ Aconitum fg;t- Tansu®g: 613 27 assis aur au“‘ 'l‘::a"—'w' adultera! iop of, 126- E .

Shikd, 58 ; see Acacia Staigur, Mr¢, 31, 35. - T‘”““

3
Mkd, 583 . . 1 s 2T pith froms 155 cq qom ik, 62 ; se¢ Acacia pennata.
**;,g;g‘;;‘wm, &a: s Aconitum | 7;";"1&;. windows -mada in . India, }::‘,‘?,“,,.’:f;’;‘ » 9““.°f Shdiury %,g:h:bmshes from ACSRE ;;?“;igao 3
b 4 1 o ’ . H . T al, 61 ses pcach A .-
i e I - g m s S L B
g , 111 ; see Nittof® of ' s MIT, K. 17, ’ . 1 Toy-making, 147-

Shorea robusfa asa tan, 2, 3, 10, ‘ostash 'Stf:ﬁﬂ“&',“a ’}“’a"w‘eﬂs. a scurce of T‘B,.u hartdh 1043 ;}:ag;pfrye:t- . T:vancore, Ph):)‘“&“““ﬁ"Embﬁca’ =2 ““;.c‘

< , to. ¢ -ash, 170, assia 88 an, |* . ! D%
a . .. eV ) 3 'y as Re »

ym—" in—-——w:aézanon of amount of [Steyap.Br. 3.1, 6or 64,50, 101, 156 %mﬁ Steacs, desalouB0E: 2 - 1o, oo s e tans oF 500 S Sola subiti
" Sher " enn & . e Stocks, D .' *? O30 T T, 1V 0 . . son of, as3 n, 0.
smx«;.o ;::n; ‘sx lsola {cetida - stmmium"-‘.l E., 6o, A epa:al6 g _ wes. o cock Mm“,;.ﬁz )

’ 3 ste Carbonate of Lime. - " 0 145, . t.'n..: . rimble, ¥10% o 47 92 .+ 48.
R B e et | S T o e e | St .,

. s MIT.y 04, 05, ima, 131. e iew . ticum H . ; .
Sihe 385 e Acacia concinna. —— nudifiora, 139, Tant Aot Potastioms (U3, ., sricilalh: 'r'm;,““"' §rabic, 747 we Acacia Sene”
O3 585 ig concinna. : » 129, 131, barks 1» 37 3 sym Bibo- | g3
gg::f';,ss ; se¢ Acacia concinna. §:“3“’1‘a’:‘,2',': §8; see :Acacna concinna. 1;,%";3,; ;;: Borax ©Of Sodium Teyger “‘aﬂ"e'lg’s;o Orpiment.

hyllem. 023 se8 Aconitum hetero- |  aspera. 149i  see  /Eschynomene ey 32 ; se¢ Borax or Sodium ?‘"{' wg:"s‘c?ﬂcacia jeucophlees.
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i piekaec nhydride, -boili p acc * 5 bstiute, 50 3, 866 0 ces Arsenous AnRY*
S j:;‘ chuna, 1373 see Carbonate of g:ﬁ:: ,b:;h"g” af:rgf Yeh in, 126. . Taxus {.:ha :ﬁpsl‘;‘y’ed for lining® rudy:iﬁ;;l-hahb..xos ; sea Ar y‘
?“i;h’ Mr. B. D., 156. g“::"- Kan 44 onate of Potassium, Taziya% sola PV " T " aguatfiolit ue . .

oa . 1 3 .

» 149 ;‘&”‘,momm aspera. { “Lil:t’,l“m' 137} s Carbonne of ‘TG‘, *’ l,llr"- '?‘ - Osyris arborea- ‘ . U * .
—— its industrial yses, 124. - Sul, 149 ; ses Aachynomene aspcra. ’Bm’l"a?' baccats, s6- ofta. - ) |
Soda-ash, 116 ; see Carb Sulphste of Ammonia — fro gos Osyris 30 e ’ +omutn ndicum.
Sodium and its onate of Soda. ma, 109 aon, 30 say10 ; 566 Arthrocnemul .
um and its compounds, 115, { we=w—-— Polassium, g . - Mr. 3o 3 L Ao 3T Umarip1303 1 see Saliwrmabrachmta.
so’l;‘i H'{g al, 142 ; w¢ Borax or Sodium | é’,';'c?.‘f Ammonia, 109. .;dl‘i'a babil, 23“‘36“ g TS ! 6"”':?‘1;:;"3 C., 5% 60
a Sl s atan, g, 21, ' e Al mney, Pron b 1% 13,45
S et 1, | g 1537 W e A L g
ey il s Sumalr, 1011 e Arsnin Anby: e, P gyt | et iy
——— hafd Vafieﬁ dé ' dl'ide. R nous n y° ‘u‘-’a ] A .Add CO ; ‘4" . . ‘. s v ‘
Y . y, made into sola- : . rama, 013 5¢ olleana. ered Iis, 143 . 5

T o, foats for Fshing, nets, | Sunkhyasnbt te et Arby-  Tulle s s G s Candalests U ovinces PRI of Glaubar’
Y m:;c.‘, and elephant pads, 153. drid{a»suubut, 103 ; ses Arsenous Anhy- 'Ta:i‘ pods, 303.44¢ Cv " &m. 8. | Unit sal: in, 135
= manuaciurs, 150 | Sunna, 137 ; see Carbo . Terminalie AL s atam 1 O ‘h’/ o et
- plant, 149; see /iiuhymmene' ; ?‘”’.’“”‘- 1375 506 Carb?::(g[ofu[:‘i‘:;e > ﬁf"/,, — 110 38 ”I"k‘m' ‘:M-' ;,::‘Suzeda fruticosa.
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Vallaris Heynii, 110, ‘

Valonia as a tan, 9.

- see Quercus Aegilops.

Vansc patri-haritala, 104 ; see Orpiment.
Varthema, an Indian traveller, 137.
Vateria indica as a tan, 16.

Vavula, 63; see Acatia arabica.

Vayut, 132; see Borax or Sodium Bibo-
rate, . :

Veds, 64 ; see Acacia arabica, \

Vellai-pishanam, 103 ; see Arsenous An-
hydride.

Velligaram, 132 ; sece Borax or Sodium
Biborate.

Velvelam, 61 ; see Acacia leucophlaea.

Venkaram, 132 ; se¢ Borax or Sodium Bi-
borate, ¢

Veti-luppa, 112 sg¢ Nitrate of Potash.

Vilayati bdbul, 593 see Acacia Farnesiana,

Vilaydt-i-vajje-turki, g2 see Aconitum
heterophylluam.

Villon, Mr. A, 10, 50. ‘

" Vinasse, 109 ; see Carbonate of Potassium.

“/itex Negundo, a Source of Indian Pearl.
gfh, 110,

Vitkhadira, 59 ; see Acacia Farn~siana,

Velcker. Dr, 117, 121, 124.

Volcanic salts, 108 3 see Ammonia.

Vurki hartal, 104 ; see Orpiment.

I8

w

Wagatea spicata as a tan, 2y,

Wakhma, go; sec Aconitum palmatum,

Wallace, Prof. R,, 120, 122,

Wallich, Dr,, 23.

Walnut as a tan, 54; see Juglans regia.

Walsura piscidia as a tan, 19,

Wardle, Mr, Thos., 38, 43, 50, 56.

Warth, Dr. H., 25, 84.

Watt, Dr. Gedrge, on Alkalis, Atkaline
- Earths, etc., 107.

© Watt, Dr. George, on Indian Acacias,

1

!

57,77
on Indian Aconites,

; 87
! 0 on tRdian Arsenic,
‘ 103,
e~ on the Sola-Pith

plant, 149.
~ Wattle barks as a tan, 23, 24.

White arsenic, 103; scc Arsenous Anhy-
dride. " .
s Wild gooseberry, 43; see Rhodomyrtus
tomentosa.
Willow bark as a tan, 53, 56.
. Wolf's-bane aconite, common, 99; sce
‘* Aconitum Napelius,
Wood, Captain E. S, 15,
i Wood-asn,.109 ; sec Carbonate of Potash.
' Woodfordia fluribunda as a tgn, 44.
Woodrow, Prof., 64-

Wright, Layman, and Umney, Messrs, 59

v‘ ) x

'")(ylia dolabriformis as a tan, 3, 29.

|
|
|
|

Y

1
l Yan-zin, 112 ; see Nitrate of Potash.
“ Yavakshdra, 109; sce  Carbonate Lf
| Potassium.
| Yellow arsenic, 104 ; sce Orpiment,
I Yew, see Taxus baceata.

— bark as a tan, g6.

~—= 25 a tea substitute, 56
| Yule and Burnell, Messrs, 117.

Z

i Zirneik gird, 104 ; s'¢ Orpiment.

} Zizyphus Jujuba as a tan, 20.

i nummularia as 4 tan, 2o
| =———— vulgaris a8 i tan, 2.,

! xylopyrus as a tan, 20.
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* LY
e * 4, 18, see Egle Marmelds. i
[ gﬁﬁf:'?,‘é,‘z’sf see getiops Cadiolieana and Rhi-
* A } Aphora mucronatyg. |
Balgni{es Roxburghii, zo.
Barmingtonia aculangul% 43¢

o t

. L4 ® o et 1 6. Q
—-—o—i‘e::::::v‘: ’lx 2 3v.'2' 23. 3 .59 - hd :_‘gf ‘12224‘;’-:, 46,
:i‘c-— Catechr, 1, 223 4 1% 13 25 » . Baublpia P“'-‘:é:\e':’ :g.
— inns, 20. <« J vari »28.
_.—-—‘c:lz':l:;)“;:a: 2, 3, 33 o | Betel palm, 56. -
—— decuNens, @l U Betola utilis, 55-2

—— Farpesiana, 20.
813, @
— It lon, 23-
— leucophice; 2 3 1%
janate,
., = ¥ ycnantha, 23.

]

Bhara, 35, s€¢ Rhizogyora mucronata.
Bistort, 48. @
Bridelia montana, 51.
2. — - retusa, z'rgﬁisl' .
jera gymauorriiza, 2, 3, 31.
Brugue ﬂeedii, 31. >

o 44 . Buchanania latifolia, 20.
' ﬁ?;?ci?g;t"“’fﬁ“' Butea frondosa, 28.
i
Masme

Agrimonis Ey

monys

, 15
p.gorium' 30.
0.

2]
A 3 18,
A anthus “;e,.l;:io: 18, . C .
A‘b____iui‘ lfo?::‘:vzg » ng‘lpinia trevifolia, 9.
ites moluccandy S L oo previfolia. T coriaria, 12436. _
®Aleurites m Cesalpinia bl? e e
1parobilla, & 5¢¢ ——— digyna, 2 .
" a4l glatino, 54- Calycopteris floribunda, 37 )
:.h:: aepalensis, 54 Cametlia Thea, 5. o
e it1A%, 55- . . Canaigre, 9, ¥, 118!,‘ 483:3'
Aumoors Rob :l’ Sle, 90. Caraliia mteg:g: a, .
¢ MRS Grefyile,
ro v
== latifolia, 377' Caryophyllus aromaticus, 42.
netum, 47- Casearia tomentosa, 44 .
ﬁ;‘;%‘::ilﬁn. %l ; Caseig for 'defolgun%ngs u;:n;l; thmcts,n 1.
u, 5O L 8512 AuUriculal 152y 3 14y 4/
?q?a?u, 41'.%3: ”l"ermmnlﬂ'hi);‘;:‘-m" Cassl—’__ auricela, b .

—— floridap 38,

——— marginata, 28, - .
Ao Ca_"‘.““.' é N Illt’ox urghii, 28.
A;ia ois. o3 S ——— siamea, 28. .
g Castaneg vesca, 41, 55¢
| Gastano}eis argyropbyila, 55.
B Casuaridg equisitifolia, 2, 3 54

eé
W:pld‘n 5‘ ¢

Cay Dayy1» se¢ Bruguiers ¢ymnorrhiza.
Cedrela TOona, 19

Acacia arabicse
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#
Cerjops Condolleana, 3, 3, 10, 11, 32,

~T ghiana,
Chestuot, :: :nr -
Chickrassia tabufaris, 19,

_Cionamon bark, 49.

nc
Cttilhnthn? collinug, 32,
Cloves, 42.

Colpoon compressum, 13, 51,
Conaria nepalensiy 32;
Cutch, 1, 25,

* Cylista scariosa, 28. ‘-

D

Dalbergia laﬁlolia, a8,
Diospys nica, 47.
Qmbcyopteris, 46,

- et
Di'pteromrpm,‘;?' "b.n' 4.

3,313, 34, ¢

s

«

Divi diwi, g, 1‘3, 26, se¢ Camalpinia coriaria. ¢

‘. g

Eboay, 47.

« Elzodendron glascum, 19,

Entada atricana, 26,
scandens, 23, *
Engel‘gardth spw"ta. 53,
Evgenia Arnottiana, 43.
=== caryophyllata, 42,
caryophyllifolia, 43.
——— lambolaga, 42.

~ Jambos, 43,
- montana, 43.

F

Fagus sylvatica, 55,

icns, §3.
—— igngalensis, 53.
——— gibbosa, 53

—— glokzrata, 53,

—— h-;»_n-da. 53.

s ~pligi

Fig' 53‘ 151082, 53.

Flueggia Leucopyrus, sa.
microcarpa, 2,

{

_ G
Garabier, g, 4_. .
Garcinia Mangostana, 14,
Gardenia campanulata, 48
Garuga pinnata, 19,
{>eranium maculatum, 17,

— nepalense, 17, -
- Wallichianum, 18,

[
!

]
1

Index, ’u& s 1 » ) .
Y Mosgs forrasntd: ‘ i o "
- " o
Gt e, Ceriope Caddolieam g4 § ik biia, 8. (2 - I : L
Gorid, 34 see Kandeia Kopedii, % ~‘ Mimusope Hlengi 46. - © Querachia Lorentai, +.
. 0 . x4 e N ' y .
oshware, 31, sev Fitacis erebisthus, - littoralis, 40+ : Quercus d‘ilaiaxa,
. istletoe, 50, ~ =3 glauca, s
+ : ; ; incana, 55.
“ .;; M"!c‘ig'm' I ﬁ . _'.—_:-— infectm"ia galls, 12. o =
% , 23 - ' . .—r-#{',‘- 49 [-————- llak:;, 12, 555.5, , P
- PRS- 11, [ ] [ o
Hemlock, 4, 9. ‘};‘ A e T -— 108, m Rt !—-‘—Jpachyvhylh, 55.
Hf'l‘iﬁﬂl ‘il!?nlxs, 16. " ’ ‘% g sfolin, 49- } e ROl “rO".; .
Hiptage Madablota, 17. w%’ & nsy 1, do S 39 ; e s€meCarpl olia, 55,
urdar, 19, see Terminatia Chebula, o (Y - 38 : L .
Hurras, 3, 100 Terminalia Chebula. Iy AN %5 90. i .
Hy dictyon escel N, 48, - I e e Bmbi, 5.
; » ‘ |
" . . R i (7
o Vet . ’ . Rampodla, 19, see. M yristica. Y
3 £. . W e R
Sam 33, ser Eugedia Jembela . Koot WO - 8- PO cronatar 21 31 35+ o
Tuglans egia, 5. el " wild, 48 ° % ) ;Wyﬂvs tomentosal 8. .
; t ' . s ”L :?‘ * - : Rbustomaria, 12, 13, 25, SI. e
¢ Sl ’ '*,x L B ¢ tings 13, 21, . s
; ¥ ’ =/ - \nysorengis, 32.
.8 . ] N . . -' [ \F’ .ZT’ p‘nj.cul a, 21. .
- oe, . . . - " P jabensig, 22.
K 5 0 E: @edanea. 22:
"‘?ﬂil‘.‘yinghi, 2. ‘ Osk bark, 9. . ° « unbergil, {2, 22. '
ﬁaﬂ)’lntot Kalyaing, 33, 7 Qdina Wodierg 21, A Rumex hym T\Ojepal\lﬁ, 12, 48. o
andel, 34 so0 Kandefta Rhccd?:. s arhorea}so. e niepalensis, 48. s
;Kandeha heedii, 2, 3, 34u ! Oly'_ compi -y 13, J0t: !
Ka""ha 31, see Bl’\lK‘i m"“iu 8 . s [ * .
Kattah, 35,3¢¢ A_acia Catechy, ¢ . c T
Kavphal, 54, dee Myrica Nagi. : S o
ﬁ:a-:.zs, see Acacia Catechy. X -* ) % i .
ersal, 15, s¢ 1 ¥ ;
fino treo,szg, ¢ Acacia Catechu. % P’ " Sal, 2, 15, see Shorea robusta,
‘odarsi, 25, see Cleint ; : Salix tetrasperma,’ss.
' eianthus collinu. Pang o 40 so’lermin;lia tomentella. sandoricuml;ndnctgm. 55. o
H 6. lum album, 51.
fmult; :’“'3,‘,‘,'&';,' . éinrazauindi_ca:l 29. \
‘ « ""‘r‘am“t‘ dintichus, 53¢ ; Saxifraga ligulata, 31
L PhyYart T Emblics, 53 i Schlcichera teijaga, 20,
s —_— epalensis, 53 !g‘.,-,,, 2441, see Terminalia tomentosa.
Lacch, g, 12, . -'*-"T " ' Semecarpus Anacardiumg 22.
Lagerstremia f\os- e, 43. Pine bar 4 TIPS | Sensitive plant, 28. .
—— ‘ : an W TR s
—— parviforas 45, o2 Khasya, Shvea robusta, 3.5, 10, 15: .o
Larix europaea, 12. ’ . — longitolia, 2, 3, S6« ;5onncr£i:‘l b, 44
Vigustrum Roxbugghii, 47. Pistacia integerrima, 31 g S cap<¢olar,i! e °
Litsza Wightiana, so, ittt pcntl?cu:;. li-n . ' i So—_'mi(rﬂ febrifuda, 13, 1. . >
- zeylanica, so. e Terebinthuly VS !ndias mangitera, 23. . P4
Loranthus longifturys, 5o, et "';'. 21 48 . 455°mach 9 21 ¢
! storta, , 9y 21,
P“‘)!“""ﬂ "", dmpi'wl’o 48. !symplocos racemosa, 47. s
» S Ayiparu 45 g . )
te, 43- . H :
M g::;?i;?.n:‘,chenl.:lhlﬂ"" 3o o
e pepalensis, 30 . T .

Macaranga, 53.

Mahwa, 46, ste Bassia latifolia.
Malaka, 43, see Pudium Guajavr.
Mallotus philippinensis, 53,
Mangifera indica, 21,

Mango, a1,

Mangosteeh, 14.

Mangrove, g, 31.
= white, ¢8, .~

E

v

eemme SUPINAs 30-
¥ et To‘:ncntﬂla: al. .
Prosopis npicjgc:a,‘;n
- dium Gua)aves 43-
r’:.i::;:rpi;i lM:luu.lpmn'l. 3, 3 13,29
I tum, 12, 43« . .
P"u"uc:a(d;c:a:;. sn’ Xylia dallbnforn":;st.a
;’::::bin, 5g, sce Rzophors mucio .

{Tamarind tice, 3, 9.
| Tamarix articulata, 14.

! e gliiC2, T4

| ommeae Fallica, 14. . - .
“Tangedu ark, 27, see Cassia auriculata.
Tanners’ (ssia, 1.
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——-, pregaratlon of, 6, : ) [ L
Tarwar bark, 1;‘7, see Ca’u auriculata. e w
_}'_uus baccata, 6. ?
ea, 15. .
gah, 32, see Cetiops Candolleana, - w: m::;. S‘-l '_“' % 29
#7i pods, 26, see Caesalpinia diftyna, . Wadiura pila%' 10, @
Terminalia Ariuna, 38, ¢ ¢ | Wattle barks, 24,
e '&le":% '3.'{: 38. . Woodfordia Auribunda, 44.
" ‘Ch‘é:-’“ﬁt 131" 19, ~> ® '
C—m TI0CATpa, 40, » S
——— nyfe;;, 12, 40. .
pyrifolia, 40. .
tomentella, 40, . X
toment %, 2, 3, 10, 40. .
Than, 40, sa¢ Terminaifl Oliveri. Xylia dolabriformis, 3, 29.
Thansha, }: see Terminalia Oliveri,
Thespesia populnea, 16.
Thitha,

\ e
se¢ ¥ entace burmanica. . 4 .
Thitta, 53gsee Castanopsis argyrophylla, ,

0 . Y
l . ‘ -o\. l!' ‘. Y‘v.bar.\t, 56, «

. O
Uscaria Gambiu‘ 13, 13, 45, ¢
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